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Summary

With reference to three contexts of models and modelling practice (hydraulic models of
environmental systems, model railways and miniature wargaming), this thesis asserts the
importance of geography in understanding what models can be, what and feovddheaydc

how and why models may be made and engaged with. The thesis traces spatialities of models and
modelling via conceptions of affect, emotion and feeling, alongside abstraction, the miniature and
mimesis, in order to highlight how space is ceaatialed and embodied engagements with
models and modelling. This thesis makes several contributionsthisritlgsis gives shape to

fivekey nt errel ated 6geogr aphi esne:mbdelsremdineotlefinga nd r
can generate spagaes, and in so doing, produce affective engagements with thesmepace

Two: models, modelling and material and embodied affects can shape how spaces (including
models) may be constituted, affected, encountered and engaged with. Three: prdotice can in
modelling as a representational practice and be important to models as representations. Four:
modelling as a mimetic practice which, as well as model and modelling engagements, can involve
embodied relations whether with places, landscapes, envsomwvents, people, materials,

objects (including models), and temporalities of pasts, presents and futures. Finally, five: model
and modelling engagements can be involved w
abstraction. Through these gepbies and the theoretical underpinnings of this thesis, the second
core contribution: six broad lessons about models and modelling. Thase: medels and

modelling and the absence and presence of possBssiomodelling as a negotiated practice.
Three: model |l ing as 0dr akournmodels artd medellmgnasn t s
connecting us with the worléive: models and modelling and human andhaoran relations.

Finally, six: models and modelling and the-tharerepresentational.
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1: Introduction

1.1: Introduction

This chapter outlines the aims and scope of the thesis. The first section considers the
associations, histories and geographies associated with models and modelling before then
highlighting what this thesis intends to do.chia@tethen moves tdetail he case study

contexts and justifications for thdinclosesby outlining the thesis structure and with

somecommenbout each of the forthcoming chapters.

1.2: Models and modelling: Associations,
histories and geographies

0l tds a mbediedl hevoaoHidlobdr semds book of the sa
book attends tthedi ver se O0kindsdé of 6scale model &
eulogising their affordances and narrating modelling effortsludingHilton writes:
0There seems t o 0andabuve eayhthhtisdale inadelsacannoedm.r t h

As long as man keeps thinking up projects, it looks as if scale models will be right in there
pitchingd (1972, p. 120 nodeltatpeopeadertify, makd el &

and engage with. There are for i nstance;
simulations me 6t al model sé6 (i deas), 60di saster r
6anal ogi cal model s, mobeaelkssdebs. gnodehedeqgrt
6abstract model sd, O6ecdHndmhtcmmbdmbdé]| sot h
6experi ment al model sd and O6architectur al
and social sciences see Mullergqa ) ) . Mor gan has asserted 1
objects [é] to define or, i n gener al tern

thesis we might think about what models and modelling are involved in doing; whether
enabling the investigati of phenomena, making decisidiagjlitating leisureand
communication (teaching, showing etc.) or making predictions. Besides the above kinds of

model , a person can be a model; a person



Harré 2004). The al ue expl i ci t in O60role model d ca
spaces and places among other things migl
Baconds (1937 NéwAflgnigevasuot its publishga n@[vfe]l a®l e my
devised, to the end that he might exhibit
1937, np in Salzman 2002, p.43).

Thetermnodel 6 derives from the Latin for
Following Muller (2008) der i vati ves of ©Omodul usd appeesc
and English languages over thE thl14"cent ur i e s, i (warthywtl i ng ©
i mitation or the subject of 1 mit,bothobfon) an
whichcam ef er t o the meaning of mobemAtlanisx pr e s :
By t he Renai ssance, m alsbe referredth rsmall gphysicél mo d e |
representations, patterns important to the design and execution of architectural works
(Morris 2006;8i t h 2004) . For I talian architect N
is difficult to demonstrate everything through drawings, nor is it at all possible to express
many things in words [ ¢é], so it i's neces
(Martini 1967, 1, p.142 in Muller 2009, p.643). Over time, it was likely through the ability
of a model to show architectural desigd other design like invention to people in
different places, divorced from particular contexts of practice, that nmedehgaeaning
as a representation (see Miiller 2008).

Of course, many representations are not considered models. Woodyer, in

navigating how to approach what toys are, provides some help in thinking about how

model has a o6fluidity of meaning?o:
6ln its broadest sense, 6toyd refers
(1996) not es, an objectds identity a
intrinsically fixed in a unitary way.

toy depends upon its social and econsetitng, culturally derived

associations and representations in which it appears, and the prior

experience of its wuserd (2010, p.5).
The of | ui dofthgterrfodeimsmraethingtigisithesis works with, is complex
and similar tdoydinmary r espects. An example can be f
on the d6natural history dispPeeywsydNylmaft Ger m
found it Oremarkabl ed that despsit@Gémamanf
curators never wrote about their-figled reconstructions of natural scenes [natural

hi story displays] as Oomodel s66 (2004, p. 3

features of the values offulneedamongnatuhlistst or y



to preserve authenticity as central to their practice of science and representation of nature

and to divide it sharply from artificedo (
Historians of science have highlighted the formative role of models and

model | ing/ modell ers in the ©O6scientific er

Models, as Mazzolini (2004) and Schaffer (2004) have shown, were central to projects of

the 6Age of Enlightenmento. For Sc#affer
6[ T]he great political debates of the age
natural and social worlds the principles
(2004, p. 97). Model s coul d be fMmakimgd whe
exhibiting, awarding prizes and teaching:i

(2004, p.4). We can also include places of experimentation (see Harré 2009; Leggett 2013;
Schaffer 2004) and research (see Harré 2009; Meinel 2004) and tpksesvedeecre
modelling happened as well.

By the mieR0" century, models became very important to the mathematical, social
and physical sciences. Through theoretica
physics to physical represgats) came to permeate mathematics in the 1900s. Axioms,
|l aws, formulas and equations relating to
to be called models (see Morgan 2012; Schichl 2005). In the 1930s, the economist
Tinbergen (and an assistahtEhrenfest) called his new mathematical and statistical
60obj ectandd noyd etlhse 1950s economists for Mor
as one might refer to domestic weedd (201
2014) has detaileduman geography became caught up in a quantitative and positivist
ascendancy in the late 1950s and early 1960s where, alongside computer power,
mat hemati cal models (including emakingpmi c m
el evantonsi mmigrhyy,enaand o6truthful d concept.i
mathematics, computer power and technologies of simulation and visualisation have
pervaded or borne new kinds of model and modelling engagements (see Francoeur and
Segal 2004; Turkle 2009)f or exampl e for O6Sullivan:

ORunning the numbersd means ©O6asking
happen in the (virtual) world of a model, and acting in the (real) world

as a result. This happens all the time, in all manner of ways from the

banal (usingreather forecasts to decide what to wear at the weekend),

to the significant (using economic models to adjust interest rates), to the
epochmaking (using climate change models to inform policy on carbon

emissions; using war games to help decide whethar torinvade

lraqg)do (2004, p.290) .



An effect of the quantitative and positivist ascendancy on geography during the
1950s and 60s (the O6quantitative revol uti
epistemic practice and modelgpanant epistemic objects in human geography and
physical geography, but especially the latter (see Cresswell 2014; Demeritt and Wainwright
2005). In recent years, cultural and historical geographers have studied several kinds and
contexts of models and eimtifiable modelling practice, highlighting important
engagements with models and modelling. Howexenthe pervasiveness of models and
modelling in either historical or contemporary engagements with the world, the geographic
literature is surprisingdight. In the context of classroom geography models (Ploszajska
1996) and model aircraft (Adey 2010, 2011), Adey and Ploszajska have each shown how
physical models and modelling can be embroiled in the making of knowledgeable national
subjects. Yarwod@015) has recently dwelt a little on how miniature model soldiers can
be objects of enchant ment and work throu
produce themaginaryspaces of the recreational wargame. Elsewhere, Koch (2010) has
examined how phgsl architectural models can turn politically contentious projects into
6objects of r ev e modeliieratufdrohunean geegtapig/provided o ut t
in 2.3.

This thesis seeks, with reference to three different contexts Isfamodaodelling
practice, to consider aspects of the importance of geography in understanding what models
can be, what and how they daxand how and why models may be made and engaged
with. It traces spatialities of models and modelling via conceytadfext, emotion and
feeling, alongside abstraction, the miniature and mimesis. This opens up the conceptual
space for tlthesis to highlighthe ways in which space can be central to lived and
embodied engagements with models and modelling. Keydedgraphies are traced in
this thesis is affect, read after Spinne
atmospheres and feelings arise out of relational encounters between objects, spaces and
peopled (2015, p.235).

This thesisgiges hape to five key O6geographies
considering aspects of the importance of geography in understanding what models can be,
what and how they cdg and how and why models may be made and engagé&tiavith.
following crosgutting themesand contributionsare dwelt on; firstly, models and
modelling can generate sp@mes and, in so doing, produce affective engagements with
those spaeemes. Secondly, that models, modelling and material and embodied affects

can shape how spac¢esluding models) may be constituted, affected, encountered and

4



engaged with. Thirdly, how practice can inform modelling as a representational practice
and be important to models as representations. Fourthly, modelling as a mimetic practice
which, as welhs model and modelling engagements, can involve embodied relations
whether with places, landscapes, environments, events, people, materials, objects
(including models), and temporalities of pasts, presents and futures. Fifthly, how models
and modelinggnage ment s can be involved with the
of abstraction.

Through the geographies of this thasi its theoretical underpinnings broad
lessons about models and modedinegalso submittett is shown how these lessons are
connected with contributions to several offikereticatoncepts this thesis has deployed
(abstraction, the miniature, mimesis) and debates in geography conedrmagn and
non-human, the representational andntioeethanrepresentational. To make clear, the
six lessons arene:models and modelling and the absence and presence of possession.
Two: modelling as a negotiated practice/placing negotiation within mifheses.
model ling as o6dtawi wgrodidd/ ehemamnt srombti ve
Four: models and modelling as connecting us with the world/a critique of the
60di sappearance of t he Fiwvw:arodels anfl inaeellingBaadu d r i |
human and nehuman relationg:inally, six: models and modelling and the-thare

representational.

1.3: Case study contexts

From the outset, this PhD has been premised on an examination of several contexts of
models and modelling practiSeich an approach has beeemedmportant because
models are, and modelling is, differenti@edneritt and Wainwright 20d%opwood
and Chadarevian 2Q00organ 2012)-ocusing on one context would have limited the
scope and impact of the research, but the project would have alsiffé¥es in
character. Thigrovidesa brief introduction to each of the cag&lies; model railways,
hydraulic models and miniature wargaming.

The model railway hobby, a practice emergent in Britain from the early 20th
century, isonefever al | ei sure activities associ
2008). The hobby involves making and enga

and located usually on a baseboard at, ivathemodel trains operated by electr{sig

5



figures1-4, pp.7-8). The hobby is gendered, practised overwhelmingly by males from
adults, teenager® young children (Carter 2008; Yarwood and Shaw 2010). As far as
can be judged from the research undertaken for this thesis, railway modelling is
undertaken predominately by white males of diverse ages anecsnoraic
backgroundd his thesis engages with the model railway hobby through interview, internet
and textual research.

Hydraulic models and modelling are important epistemic objects and practices
respectively in the sense of knowing environmental and infrastructure/intervention
futures,ensuringhereare6 no bad surprisesd (Anderson 2
scale mdels, computer models or a mix of both (see figekspp.9-13). Hydraulic
modelling is a professional practice and emardéarope ovethe 19 century. It is
concerned with shaping the capacities of water infrastructures/interventions to affect and
be unaf f e owoea dAdRySonGamdaPeters 20iparticular ways. The term
owawenrl|l d/ sd6 is wused in this thesis to me
concentrates on physical hydraulic models and a formative period of myddeliirtgy
in the UK (1930s 1950susingarchivalmaterialb n t he UK gover nment ¢
Research StatigHRS). Hydraulic modelling in the historical context this thesis examines
is a male dominategractice unsurprising given the societal expentatf women in
1950s Britain (see Holloway 2005).

The finalcase studgoncerngniniature wargaming which, like model railways, is
predominantly a hobby practice and a gendered, male one too. Miniature wargaming
developed in the UK and America during the 1950s and 60s. Miniature wargaming is a
multifaceted practice involving wargadessgn and painting and gaming with miniature
figures on a physical battlefield landscape (see figufepp.M-15). In relation to
wargames design, wargamers may compose Of
or 6conflict exmodal 6.doThimg mads Ypaf rides ande b o0 o k
Omechani smsd that represent combat pract
particular feelingemotionaland imaginativstates relating to otheumanbodies and
spacdimes (see figures 1®, pp16-18). Unl i ke comput er games,
representation of warfare/conflict) is O0e
than o6int er nal gamésiare alse Writeninmrodie diabipy usteregaged

with through interviewnternet and textual research.



Figure 2. A Vview o0 {cl930€ &nd rayoetrased ondCinderford station,
Gloucestershird)y the Glevum Area Grougf the Scalefour Sociefyhé layout is on
displayat a model railway exhibitionthe figure)Source: Combebarton (2010).
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Figure 3. A view ofd.eeman RodYork,cl9&-1966, alayoutby John ShawSource:
Shaw (2015).
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Figure4. A v Wimeaey Eustb@(Eést Midlands, 1910) a | aizibluée (bo/n 161 n e

forum name)Sourcemitziblue (2010).



Figure 5. Panorama of t he 0 Ba$an FRmnancdsed Bay and hi s
Sacrament8an Joaquin RivBelta Builtin 1957 by the Waterways Experiment Station

t o e x empuacts ef thé deepening of navigation channels, realignment of Delta
channels (via a Peripheral Canal), and various flow arrangements on wdaier quality
(Wikipedia 2015, np). The modeswperational until 2000. Source: Wikipedia (2015).



Figure 6. Model with moveable bed of the Oder River at Hohenwu&amanyThe
model has beerused for flood control designs. SouBwndesanstalt fir Wasserbau
(2015).
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Figure 7. Modelfor study concerning designs of an offshore breakwater. The model is
| ocat ed i n SaurcéCwasts, Oeltdsland Riekdernationa(2014).

R = P Pt NN

Figure 8. Model for studying harbour designs. Source: R. Raviv Consulting Engineers
(2013).
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Figure 11 Screenshot of a hydraulic computer model in 2D simulating water velocity
through bridge piers. Warmer colours mean higher velocity. Source: US Army Corps of
Engineers (no date).

[ S

Figure 12. Screenshot of a 3D hydraulic computer model simulatinyelatéyin the
delta of Lake @yeyiNorwayWarmer colours mean higher velocity. SoDfsen(2011).
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Figure 13. A Napoleonicwargame underway with members of Army Group York
wargames club. Source: Army Group York (2015).

Figure 14. A view of several &poleonierawargamefigures(the strip of grey in the
foreground represents a rpgtburce: Army Group York (2015).
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Figure 15. Several mediewahrgameBgures. Sourc&heWorld of Stelios (2015).
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Figure 16 A war g a mBysFirerand Sebtrd oko,u réc e : War gamer
date).

DEBELLIS AUy UDiINas

“
IR Warbon bt At il Mt vl Mainks

MMM G Al

by
Phil Burker and Richard Bodley Seont

WARGAMES RESEARCH GrOvp }.ULY 20‘0:

Figure 17 Severalother exampls of wargameulebools, Gaélight aDedBellig
Multitudin@Sourcede Jong (2013).
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Figure 18 redacted over copyright
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Figure 19 redacteder copyright

18



1.4: Thesis structure

The thesis is composed of the following chapters:

Chapter 2 Empirical and theoretical positioning. After surveyingthe history of

models in geography, and how cultural and historical geographers, philosophers of science
and historians of science have considered models and mabmsllicitgpter provides

initial details of the literatures worked with or taken fotwamdgh the empirical work

of this thesis. Discussion pivotsreadings oéffect, emotion, feeling, abstraction, the

miniature and finally mimesis.

Chapter 3:Methods. This chapteronsiders the choice of case studiekightightsow

and why divees spaces (virtual, material, textual, archival), networks (online forums,
archives, textg)bjects, collections, institutions and finally people (asscaeeme s, O0i n t
fleshd beings or dead) have been engaged

Chapter 4: Model railwaysThis chapteexaminesow model railway layouts afford and

are made to produce particular affective engagements with loved, lost and/or enchanting
spacdimes. Furthermore, modelling is considered here an embodied practice, one
affected by and/or producing love, memory, atmosphere, place, landscape, enchantment,
possession, matters of mimetic challenge with materials and a politics to models and

modellingover matters of mimesis

Chapter 5: Hydraulic models This chapteexploreshow, at the heart of the impetus

and enthusiasm for hydraulic models, are the agencies olwerdder and their
uncertainties to humans and inherent changeability. Hydraulic models and modelling
practices and knowledges are shown to make presentaadtppasent environmental
futures and affected by and/or prodymssession, threat, uncertainty, confidence,
contestation, consternation, material and object agency in the contextsvadnigater

spatial imaginings, decisioaking, scale, ndruman aféct and governmestience

relations.

Chapter 6: Miniature wargaming This chapteconsidersiow models and modelling
are involved with war as a realm of experience. This is in relation to the spaces and places
of warand also in the transformation, &axgon and production of these through models
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Miniature wargaming modalsdmodelling are shown to generate and be affected by war

as a realm of experience in relation to feeling, emotional and imaginative states. On the
generative aspect, for the mast ghis is through how modelsdmodelling are related

to other human bodies and/or spdioeesin the contexts of the military anatttespace

(e.g. o661 feel |l i ke Napoleon at Waterl|l ood)

Chapter 7:Conclusion. The final chapter begins loytlininghow findings from this
thesis give shape to five key ©o6geographi
aspects of the importance of geography in understanding what models can be, what and
how they candg and how and why models may be made and éng#gelhe chapter
thenmoves beyond detailing relations between geography and models and modelling. It
submits six broad lessons about models and modelling that can be identified from the

findings of this thesis and whimit across and spealatbcasestudies.
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2. Theoretical and empirical
positioning

2.1 Introduction

This chapter considers the literatures engaged with in this thesis by providing initial details
of how they are worked with or taken forward through the empirical work presented. The
chapter is composed of seven sections. The first discussion sectiexanaries
philosophical theories of models whilst@lawing attention tieelations between human
geography and models and modelling during
1960s. In 2.3, scholarship on models and modelling in cultinatamchl geograplas

well as history of scienee highlighted. It is suggested there is much more potential to
contemplatenodels and modelling conceptually through sfaceeptionof affect,

emotion and feeling, alongside abstraction, the meénsatd mimesis, are important in
tracingthe spatialities to models and modelling this thesis presents. How geographers and
philosophers hawonsidereaffect, emotion and feeling is the subject oh@dyhere

it is shownhow this thesis works with Hgeconcepts anth the case of affedtowthe
thesiscontributes to scholarship on affect. In 2.5 the miniature and abstraction are of
interest and it is narrated how this thesis engages with and contributes to literatures
respectively on these concepts. A sixth sectioatt@r@gjs tdow this thesis worksgith
severaliteratures anth the context ofin overarching theoretical theme of mimesis

Mimesids a concept this thesis also seeks to contribute conceptually towards.

2.2: Doing geography with models

Many geographers, past and presergigathyand humadpgeography with models and
through modelling. Many geograplteeseforehave been/are intimate with models and
model |l ing and with geography infused in

geography most frequently associaedidmn of moddduilding with posi945 attempts
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to establish the discipline as a spatial

cruci al to the O6quantitative revolutiono
the 1960s although,asBasn ( 2001a) has noted, geograph
if there was any Orevolutiond it was in t

physical science, thought mathematical models and modelling in geography might afford
enhanced professia | and disciplinary status and m
6truthfuld conceptions of, the worl d. Mo
were to help generate 6a radical transfor
Burton( 1963, p. 151 in Barnes 2001, p.546) . I
within human geography, regi onal geogr aph
and Wilson 1989, p.32). Physical geographers were also tempted by model§ira;yd model
for Strahler:

6l f geomorphology is to achieve full

it must turn to the physical and engineering sciences and mathematics

for the vitality it now lacks [...]. The establishment of [...] mathematical

models may beegarded as the highest form of scientific achievement

because the models are precise stateme

p.937 in Cresswell 2013, p.94).

Barnes (2001a 2001b, 2004a, 2008, 2014) has written extensively of how mathematical
models were implicated within the practice of economic geography during the quantitative
revolution, a period when 6both human and
often at the centre of the actiomd (Barr
Cartwright (1983, 1999), Hacking (1983),eH£363), Morrison and Morgan (1999) and
Pickering (1995) have stiidiedmathematical models in science. Barnes (2008
workonthe relations between the militergustrial complex, mathematical modelling and
the quantitative revolution, makes several important conceptual observations about
mathematical models, drawing on these philosophy of science scholars. Several of these
observations have applicability beyond mathematics and are important in conceptualising
models for this thesis. Firstly, after ld¢s4d 9 6 3 ) model s have agen
simply describe the world, or hietl g égx plTahie
gravity model was used to change wurban ir
model s produce material effects Secandlyd and
for Morrison and Morgan, modek® ¢amo9e6fup
i bid), whil e Barnes suggests oO0model s [ cza

i nstrument s to think about the worl d and
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Bar nes 6 sandaatss ghlightirggthe affordances of maaelabstract entities,
Demeritt and Wainwright tell us that:

OModel s have assumed such prominence

geography] because they provide a method for understanding and

predicting the operation of systems that either for practiqadkical

reasons or because of complexity, sgatiporal scale, or botto not

lend themselves to experimental methods of parameter or control group

mani pulationd (2005, p. 206) .
Thirdlyand finally, the use of models and the practice of mgdslhrbe about coming
to terms with the Omaterial agencyd of tfF
on itd (Barnes 2008, p.7) after Pickering

For Badiou (200[A1966] mo del|l s ar e and farLéavHStfausglP6d)l 6 e n't

oconstructedd a nFrthednionme,mrc Badial (200@H&))tinhhesr

e X p os i tmatenalistoepistemology of mathem@tics mo d e legerOgpraeg t o mll y

(@}

repr es eand thudar Gantet@nd Luzeay011)should be approachedlvays
with ad c r i t i io scientifie practiceModels as partial representatiand how,
drawing upon Hesq1963), Morrison and Morgan (1999) and Pickering (1995), they
potentially affect and generate spaces, practices and conceptionsvatntait¢hea make
modelling a highly fraught practice. Modellers may know and feel this and/or those people
who are going to be affected by the result/prediction/conclusion that a model and
modelling has helped produce (incidentally modelithgtakehold r s ( 6 par ti ci
model |l ingd) aims to ameliorate consternat
Voinov et al 2014)). At the height of the quantitative and positivist ascendancy in human
geography, Haggett and G6modeéybappdahgd |
especially when there was so much enthusiasm for it and from other places such as
government (which could mobilise enthusiasm within geographers). Haggett and Chorley
suggest ed: 6 S]implifi datbiyom umi gwitt hl & ade
structuring to spurious correlation; suggestiveness to improper prediction; approximation
tounr eal ity; and analogy to unjustifiable |
Positivism and the use of modelshm practice of human geography came under
critique from several new theoretical developments in the 1970s, namely Marxist political
economy (Harvey 1973) and humanism (Tuan
turnd (Bennett 1986B8He@amas eantttaetnitd manl 6t o( Tthh
0 mothaer e pr esent at i on a mdels (abhdmodelimg rhee Be@r0 5) ) ,
marginalised in human geography, including economic geography. For Krugman,

economic geographpwdé i nvol ves a rmejdedtsi dm dfavalugt ro:
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persuasiondd (2011, p. 3). Krugman writes
about economi sts and their ONew Econom
conceptualisation of space, place and history in models hasghedgdrby economic
geographers as highly problematic (e.g. Garretsen and Martidd@o1dpn et al (2014)

note an O6antipathyd towards quantitative
for Woods Omany rur al Qgegosigviseopnorenatige naturel | be
of [ €] quantitative anal ys imsdelaandodefiogde | | i n

have a place in human geography (Cresswell BiHrkton et al 2014), especially when

for Cresswell modelind oame dblbgs s rgitmglail sttihe
on 6placed and | ess positivist in its out
Schwanen is an exempl ar of umdersdoretawn appr

dguantitative manhodsdcami qalkeciompoti buti o
(Schwanen et al 2014, p.63, also see Kwan and Schwanen 2009). Looking to the future,
model s and modelling in geography might
new scientistic, positivisgtad quanti tative turn in the sc
space for critical, qualitative and qposts i t i vi st researchoé (Gra
p.257) (for discussion on Obig datad and
2013).

2.3: Models and modelling in cultural and
historical geography and history of science

Today, models and modelling practice in the guise of mathematics and framed by

positivism has lost its pegemi nence i n human geographyos
interestsd t hough remaining strong in physical
broad principles of positivism fit well w

geographers would subscribe to the [ é] \

observabled (2013, p.164). Physical geogra

of décritical rationalismd (Il nkpen and Wil
Models are often involvedthre writing of human geographyhe sense of some

kind of whHetbher anthdorietwah @nception (Anderson et al 2012), a concept

IFor KrugmanthougNEG schol ars are not | ooking for oOreali.
economic geography can be cute and fun6é (Krugman
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(Eden and Bear 2011), a canon (Powell 2015) or organisational network and/or structure
(Wills 2012). Human geographers have also critically engaged with these kinds of models
as moiulti $heer®d i n the Oeverydayd worl d e
and/ or Osimplificati tlust@tedhol theeqguiliariuid mdgled,ar ( 2
inherently problematic for its simplification and theory, is a powerful one within
envionmental education, affecting how environments are managed. Elsewhere, urban
geographers have been interested in 6mode
policy and practicee h et hereédlguasi i ti es® suchlams t he
20009; Gonzs8lez 2011) or the controversi a
Florida 2005 andry2008 (sed_eslie and Catungal 200&Cann 2007; Miles 2005).

Over the past several decades,amuttoiral and historical geaghers have looked
at several kinds and contexts of models and identifiable modelling peatticeg
particular engagements with models and modelling. Models as full of agency, being crafted
threedi mensi onal objects andi bdi o @&t 60k O hi
discussion of models. However, implicated within such discussion, cultural and historical
geographers have alegploredembodied engagements with models and modelling.
Ploszajska (1996) and Adey (2010, 2011)damaenstratethow material models and
modelling can be embroiled in the making of knowledgeable national subjects. Adey (2010,
2011) has described how Britainds Air Tr a
believed the making of model aircraft (made up of dpersices such as research,
engaging with materials and experi ment)
6 model airmen?o, the pilots of tomorrow, i
[the practice offnotea ki ngd6 ( Ai r flerl®dil, p.b in §deyR011,pg7).Ga z e
Ploszajska (1996) has also looked at questions of materiality and the didactic, concentrating
on knowing geography in the Victorian and Edwardian classroom. Making models and
engaging with modelealmadandbtsha afcdr awayc e
Empire 6neard. For Ploszajska: O0[ M]odel s
Association and Local Education Authorities] provided useful tools with which to sculpt
British | mper ip.adb). Esewharez ¥anvwo@d arfd 1S8av6(2010) have
examined he hobby of railway modelling, drawi
consumer 0 tthay emphgaBis®wihiec ways t hat commer c
di scourses are used, modi fied or ignored
(p. 427). Yarwood (2015) more recdrajooked athe hobby of miniature wargaming

and in a paper primarily concerned Withw & mi ni aturi sati on af f.
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dwelt a little on how model soldiers can be objects of enchantment and work through play
as Ot r an s jhelping praducenadinargmaces @ the wargame. Meanwhile,

Koch (2010) has considered tlse and display of physical architectural models by the
Kazakhstan government in its elite city and nation building projects. Drawing upon
Stewartdés (1993) theorisations of the min
architectural models makehes e projects into O6objects
political <contestationdé (p. 769).

Given the centrality of many kinds of model in the history of scientific practice,
fromtestani mal s t o observabl e aétimanhtemniestomodal s 6 (
ships (see Chadarevian and Hopwood 2004), historians of science Isayfigaiol
attention to models and modelling (see Chadarevian and Hopwood 2004; Knight 2014;
Rossi 2010; Wintle 2009, 2014). Some historians of sciencexpiavity given

prominence tdhe affectual possibilities/nature of models, how they may mobilise the

i maginati on, certain feelings and emoti ot
reactions in theirmawddokbokcfebd ¢6hbdDéEd&ghtpod 4
6diverse pleasureso6 (ibid, p.448) (also s

The geographers whose work was detailed earlier have primarily dwelt on the
embodied practices of modelling (Adey 2010, 2013; Ploszajska 1996; Yarwood and Shaw
2010) and/or embodied practices with mod#alsi{ 2010; Yarwood 20D&arwood and
Shaw 2010). Space is important to these discussions, but thasgihesithahere is
much more potential to examine models and modelling conceptually through
foregrounthgspace. Historians of science have not made space as present as geographers.
With regard to modelling, historians of science eavatedhe trials and tribulations,
motivations, experiences, demands and sensibilities of modellers and mobilialag mater
tools, embodied skills and techniques and questions of mimesis (see Chadarevian and
Hopwood 2004; Rossi 2010; Wintle 2009). In essence, much more needs to be said about
the spatialities that ensue in and around modelling as practice and moitiels. as ent

As noted in 1.2, this thesis seekisaoespatialities to models and modelling via
the concepts of affect, emotion and feeling, alongside abstraction, the miniature and
mimesis, opening up space, it is arguethritemplatenodels ananodellingfrom a
particular perspectivene thaemphasisdbe importance of space to liadiembodied

engagementgith models and modellinthrough this, the thesis aims to consider aspects

20ther cultural and historical geographers have dwelt more briefly on models, including Matless et al (2003),
Merriman (2005a) and Robinson (2012, 2013).
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of how models and modelling can matter to people. This is important because doing so
highlightshe importance of geography in understanding what models can be, what and

how they cadgand how and why models may be made and engaged with.

2.4 Affet, emotion and feeling

The human body has been an important locus of geographic research for over several
decades. The body has been pivotal to humanistic geography (Bale 1996; Tuan 1977, 1986),
Marxist geography (Callard 1998; Harvey 1998) andtfgeogisaphy (Longhurst 1997;

Rose 1993). The works just referenced focus on the meaning and/or identities of bodies.
Si nce RodaSeasyobssgeofidpbi€syieeo gor apher s have al so
the body as a O6gener@Havei aood 2P0 epsbH o e
feel i ng KondyandHayEaonrey2010, p.1275) and particularly in relation

to its Ointersensory unity with a worl do

0 The body needs medum forerelationgaad ast 0 0 d ] as
our human condition for action. We have learned from Mé&leaut y 0 s
influential phenomenology of the flesh that the body is aimed at the
world, directed towards it in its outreach, because as hgMertesu
Ponty [1962] 2@0 p. 155]] 6to move oneds body
through it; it is to allow oneself to respond to their call, which is made
upon it independently of any represen
Affect, emotion and feeling have been of intense interest to human geographers in
recent years. This PhD project finds these important for mobilising particular spatialities
to models and modelling. As will @adentover the course of this thesis, affect
emotions and feelings aigotalto how we can think geographicaliyputwhat models
can be, what and how they darand how and why models may be made and engaged
with. This section gives space to specifying understandings of affect, emogting@nd fe
This section also highlights aspects of how the thesis works with affect, emotion and
feeling andn the case of affettow this thesis contributes to geographical work on affect.
Affect, emotion and feeling are each similar, but differentsstntieetime. The section
considers each concept individually in a dedicateddidn primarily for ease and clarity

of discussion.
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2.4.1: Affect

Af fect is a nebulous concept. For Hanl on
(2014, p.145), whil st for Lori mer (2008)
emotion has occupied many geographers in recent years. Spinoza, whettoergiead th
Massumi, Deleuze or not, has been impdda@ographiengagement with the concept.
Thrift notes several diverse theories of
the worldd (2004, p.64) or dhumanandotbef f | ov
bei n griét @009, p.88). Thrift (2004) drew on Spinoza to suggest affect happens
through its ability to cause change to t|
(affectus) | understand the modifications of the body by whichabe qroaction of the

body is increased or diminished, aided or restrained, and at the same time the idea of these
modi ficationsd (in Thrift 2004, p.62). F
between other humans or Hwmmans. Relationality is emportant aspect of where
affects are and how they work in this re
encounter between manifold things, and the outcome of each encounter depends upon
what forms of composition these beings are able toientert 06 (2007, p.1
Anderson 2004a 2004b, 2006b). Assemblages are made through affect (Deleuze and
Guattari 1988; Fox 2015) and affects show
desires they produce an 5, p306e aften dalehze arels t h
Guattari 1984, pp8) . The O6showing upd of affdxect erm
provides examples to several typologies of affectual change:

0l Clhanges wrought in bodies by affec
kiss or a blow); psychological (such as a gain or loss in confidence or
selfesteem); social (incorporation into a collectivity or a social

institution such as marriage); emotional (a rush of fear, anger or pride);

economic (acquisition of monetary resoyraad)so forth. But affects

are also O6projectilesd that produce |
[ é]; as one affect produces capacitie
feel, these capacities in turn create
p.306).

Geographers have engaged with affect in several ways and contexts. Affect decentres
the human and as Edensor notes O6prompts u
of objects, technologies, energies;monan life forms, spaces, formsmdwledge and
i nformation combine to form O6affective f
geographical settings®é (2010, p. 236, al s

context of baffective at mos pfeebng erdmoodaer i a
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produced by mosthanh u man r el ati ons. The |l iterature
extensive and has particularly focused or
(see Bille 2014, Bissell 2010; Edensor 2014; LinVe&tt$;208). Within the model

railway chapter this thesis engages with atmosphere and furthers work on atmosphere by
consideringhe6r epr esent ation of the atmospheric
@bilitydto and practiceof @re)preseiing] atmospheres arambience 8 (i bi d, np.
production of atmosphere in a different medium from that which the atmosphere exists

or is supposed to exist.

Because affects a@ntemplated asitonomous from bodies, several geographers
after Thift (2004) have seized on examining how diverse agents try to anticipate and
6engineero®o affect for particular ends. Ad
have looked at architecture at airports and schools and othedsvéld\encontexts
involving atmospheres (see Bille 2014; Edensor 2014; Lin 2015). This literature is taken
further in the hydraulic models chaptefigayringhow humans try to come to terms with
the norhuman agency of wateprlds via models and seek to shape the capatities
water infrastructures/interventions to affect and be unaffected bywoakds in
particular ways. This contributes to a recent call from Ash to consitlenraonaffect
and the particular ©6actor s, ob |tforcthes and
own ends and purposesd (2014, p. 2).

Affect is present in this thesis for the most part through its qualifications in humans
asfeelings, imaginations, atmospheres and emotions (including passions). These are all
situated in, and gerative of, the human subject (Dawney 2013) and prakcakies
account offfect makes us think about relations between things, an aspect Spinney makes
clear whemesagt hat 6t he [ geographic] study of af
sensationgtmospheres and feelings arise out of relational encounters between objects,
spaces and p e28p).Mebiisingatedt inSthis thesis 21%alles particular
spatialities to be figured with models and modelimgther with play andaginary
spaces, the miniature, people and practice, economies, environments, events, places and
spaces. As will be evident over the course of this thesis, affect is central to what and how

models cadgand how and why models may be made and engaged with.
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2.4.2: Emotion

Emotion has been of intense interest to human geographers over the past decade or more.
For Bondi (2005) there has been an 6emot
social and cultural geography to rural, political and timephéegyi@mong other sub
disciplines (see Convery et al 2005; McQuoid and Dijst 2012; Sultana 2011). Emotion for
Geoghegan O0is <central to the way peopl e
relationships between pl acdb. For i etlae , t h
emotions O0col our our experiential wor |l d ¢
particular waysdo (2009, p. 7). Emotions, a
intensely geographical. Emotions are performed eyenlgender action, performance
and practice (Lees and Baxter 2011).

Spinozabds writing has been i mportant fc
emotion and particularly rslation withaffect.For WatkinsgA]ffect and emotion are
di fferent and similar at the same timed (
beyond intense theorisation (Young and Gilmore 2013; Johnsgrb@0Massumi
renders hem as b o daltHoyghwo it it e m itl tii ioegsu@ ,s& 9 acc if @ x i |
gualification of affectdé (2002, p.28). A
( Mas s umi 2002, p. 28) and for Cur ti 6al w
Essentially, after Anderson (2006) and Pile (2010), emugbhbe consideredfects,
but represented ones. Given that emotion is involved with practice, affects as emotions,
as Foxsuggesspr oduce capacities in bodies (for
for heroic action)do (2015, p.307).

Whilst geographers have attended to an array of expressed emotions from guilt,
despair, love, emotional pain to hope (see Pile 2010), some geppeaaptalesly of
affect have been wary of it (SHgen2005). McCormack has warned agaiimiirig that
researching emotions get us O6authenticall
experienced (2006, ,McCamatkwritcé\es awee adrceo ntdce r
the moving and moithanhuman materialities in which are immtgrocesses such as
writing, speaking, thinking, eating, drinking and using keyboards. The affective authenticity
of an emphatically human experience will always remain asyoptotica mat t er of
(2006, p.331). Thinking, talking and writing adaotion, but also feeling, will always be
mediated by practice. Furthermore, talking and writing about emotion and showing
emotion might be suppressed in particular contexts and spaces (Moyralh2QfB) in

social situations it can be difficult or immi bl e t o 6éhi ded emoti on
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of emotions (whether verbally, textually or bodily) might be monitored by prevalent or
imagined social (including professional) norms, values and expectations. This is a matter
of interest to this thesis whesnsidering hydraulic modelling.

Pile has argued that emotional geogr acg
emotional geographies should be conducte
concerned with geogrepaidag shopdng list of expregssedi p 06
emotions that geographers should shop¥yor t hout ever reflecting
critigue in the context of this thesis can be addressed by the matter that if an emotional
relation with models and/or modellimgere extinguished for someotey may not
model and/ or engage with models and model
emotions] part of our responses to events, theydatsdhe form of deep affective
attachment® shape the goals of owr 8ai onsdé (1998, p.398 in [
critigue is similar to ones by Bondi (2005) and Sharp (2009) who both call for geographers
not to 6objectifyd e motakingatunbeEmdtionsopense ad t
us up to in thinking andhtling.

This thesis particularly finds the fo
examiningnodel s and model | i nlgav eLdo v(eGe o gnhcel guadni n
2014), loss and longing (can be nostalgia, after Boym (2001)), enthuethsm, fein
(emotional), fear, anger, unhappiness, anxiety, guilt, shame, frustration, pleasure, worry,
hope and finally wonder, delight and joy
Bennett (2001)Crucially these emotional states are mlatehis thesis to models as
geographical objects and whether in the
realityd (Nordstrom 2012), mi ni ature o0b]j
producing/ceproducing spaeames whether imaginamdéor real. Such emotional
states are also related to modelling. Emotions are related to geography and modelling in
this thesis through the practices, objects, attitudes, people, knowledges, events, spaces,

places, landscapes and environments enrofpeodaced and/or affected by its practice.

2.4.3: Feeling

Emotions are feelings although feelings might not alwhgsigbt of agmotions. Munt

writes that o6feeling is affect made cons .
emotion is [ a] psychologically construct.
p.42). O6Feeling®d can me aneelmgmightbeé assbciateed n s at
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with physical touch, forinstanteh e sensati on of a catds fur
or a fenceost strong. Equally, a sensation and perception may emanate from bodily
change, such as feeling tired, pain, stresseeasy. Some of these, such as feeling uneasy

or stressed, mightbepor oduced by Oaffective forms of
and perceptions related to a diversity of things and of various temporalities. For instance,

Shel | er h a srsehat a wideaamge lofdeelings:che pleasures of driving, the

out burst of ©6road raged, the thril]l of s
and so ond (2004, p.221). Perhaps a fina
someth ng (i .e. 6émy feelings are thateéed). Ma
coproduce a belief or attitude. O6Touchd is

is a perceiving and beliefs or attitudes will be perceptions of something.

As noted in 1.2, models can be representations. This thesis seeks to mobilise the
morethanrepresentational qualities of models and recognising the entwining of
representation and affect, practice and performance in complex and diverse ways
(Mg ri man et al 2008) . |l ndeed, Mc Cor mack h
reani mated as active and affective inter\
(2005, p.22 in Griffin and EvansfeelngsO 8, p .

noted abovés vitalto this quest besides of course emotions. This is done for instance by

attendi ng, i n a similar way to Matl essd
engagement (1995, 1997, 1998, 2000, 2005), to a politics of models lang imode
wargaming and model railways, with geography being impodantt her mor e, i n

engagement with all of the model contexts described in thesis, the models as
representations are performathestly, in the sense of the models being madedble
particular 6feeling statesotrméat{aeaggtobb
Napol eon ahlutw&aan also lincuniéemotional states too. Secondly, models
and their contexts have e minatel iardcdlateaof f e c t ¢
performd (Merriman et al 2008, p.193) a
to landscapes) in many different ways.

This thesis mobilises feeling for how feelings, in the same way as described earlier
with emotios, are related to modelling and geography. The points made earlier about
moral geographies and feeling states work themselves in here. Feelings such as being
uncertain, doubtful, annoyed, confident, and the making of feeling states, are related to
geograpy and modelling through the practices, people, objects, attitudes, knowledges,

events, spaces, places, landscapes and environments enrolled in and/or affected by
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modelling practice. Meanwhile, models and the above feelings, but equally feelings such as
feding powerful, carefree and comfortable/uncomfortable among others, are related in
this thesis to models as geographical objects and whether in the sense of being abstracted
objects of an idea of reality, miniature objects and/or affective and powedtd obj

producing/ceproducing spaces whether imaginary and/or real.

2.5: The miniature and abstraction

This sectioronsidershe miniature and abstraction. This thefilsessehiese concepts
because abstraction and the miniature are fundatoghtaking geographically about

what models can be, what and how theylgamd how and why models may be made

and engaged with. This section details how this thesis works with the miniature and
abstraction and also contributes to and expands literasipestively on these concepts.
Discussion is split into three subsections. The first subsection takes an observation on the
miniature from several scholars, and a reassessment of abstraction from McCormack
(2012), taonsidethow these work through tlsese studiedn the ensuingliscussion,

diverse literatures each chapter engages adesalssedA more focused and intense
engagement with sever al writers on the n
abstraction follow in sections 2.5.2 and 2dsfectively. In these sectjoiusther
contributions to the miniature and abstraction are highlighted through looking at how this

thesisaddressawodels and modelling.

2.5.1: Embodied affordances of models: The miniature and abstractic

Baudrillard (1994pebord (1984) and Eco (1995) have argued that engagement with the
fake, copy, illusionary or artificial mig
For Best and Kellnet he si mul at i ehow bettergsexier, imagex 6 § b ma g 0
(1997, p.101). Eco feels that 6a museum d
representedd (1988, p.41 in Bruner 19914,
artificial, Olaquiaga (1998) has argued that kitsch objects ally playdted within

tensions of nostalgia and melancholy, tradition and modernity, the real and the artificial,
and in this latter case where they are often intriguing and wonderful precisely for their
6shamdé nature. Ar guabl gtic spectrumhMack ¢2p07)cardi t e
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King (1996) have highlighted the enthusi a

for 6realismd often found in making and e
for (some) mo d e | | e rust loagk [very] rhueh like éhe realdhing,d wo
[ recogni sing] that beauty and effect 1ie
p27).

Baudrillard (1994% concerned bout the | oss of Ot he r

mai nly medl acbaéef{lrépremsentations) which
to distinguish reality from a simulation of rellityperreality can occur within the
simulacra (modetase studies this thesis, but the contexts as practices and engagements
do not stay into the hyperredrhis is because the artificial nature of the coigandser

elided or entirely elided, whethecause ahe practices of making and embodied and
critical engagemeantd/or the differing temporalities engaged with (for instance pasts and

me mor i es, f ut Theenthusmsmdowaraseetal ofjthee madélg discussed

in this thesis can |ie with the differenc
thatwor | d by which the model ©6émakes sensed (
concept [é] implying the existence of som

sensed0 (2004, p. 447)).

This subsection is interested in how the miniature and abstraction may be
involved with the embodied affordances of models. All the model contexts in this thesis
can beecogniseds abstractions, simplifications of something, and most of the models in
this thesis can alsofeeogniseds miniatures, smailscaledlownthings of something.

The miniature has been the subject of several important readings, particularly from
Bachelard (1994), Haraway (1994y}Strausg1962), Millhauser983) and Stewart
(1993). Alfegard he mi ni ature as I mbued with power
cl everer I am at miniaturising tHhéWw worl d,
Strauss 6 Quantitati ve t fieaouspoveesover a hmmologuet e n d

of the thing, and by means of it the latter can be grasped, assessed and apprehended at a

3 Whilst Baudrillard is not wrong to assert the performance of simulacra (and Deleuze w{s®s on it
Massumi 1987) and i s centr al to the thinking of o6reali.i
(Nayak and Jeffery 201Bis thesis has been critiqued as totalising, regarding people as passive and full of
6met hodol ogi capi riinceaplt i miusdree parneds eennt at i o nalsoBésHa nc o c k
and Kellner 1991; Bruner 1984ayles 199Massumi 19§/ Baudr i | | ar dd6s wor k, despi !
geographersmith 1997, 2003; Smith and Doel p0tHs on the whole elidgelographical scholarship.

4 This thesis stays away from any discussion of hyperreality because it can soon dominatendiscussion

with discussion being vetgconstructivée.g. Kingsepp 2007).

5 An element of this argument is similar toroadeby the philosopher Nelson GoodménT he Header o
a realist novel or a musegoer looking at even the most realistic painting is well aware thatehes or sh

deal i ng wi t(Goodmand668,kp.HinfPotaskyt2@06, p.95).
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glanced (1962, p.25). For Mill hauser: 0 We
and under the enchantment of the miniatvee ar e i nvi ted t o become
Bodies, landscapes, spaces, places and environments may, through the miniature
be made mobile (della Dora 2009), become less formidable and can be engaged with in
diverse ways and towamtabodied ends. Abstraction can do likethizegh,and he
miniature and abstraction can be closely retatbé extent of working through each
other.LéviStrauss (196Rps asserted thidte miniatureean bedefinednot only by a
reduction in size, bas a product of this scaling down; abstractiom loss of features
and the making of the feigned (mimesis).
Abstraction for Lefebvre (1991) and Marx (1973) in maintaining capitalism
(61 abour o, 6commodi tyad)).,ForBaudrdglarda(i984y and i ol e
Debord (1984)abstraction in the form of electronic media creates a society of passive
spectators. Abstraction though is practiced, differentiated and constitutive of lived
experience (McCormack 2012). Indeed, followingsanvalion from McCormack on the
di agram, abstracti ont imaeys O6roaptehne ru pt hpaont ecnltois
6t he unformed drawing [an] i n@anolopouwloe r at h
2005, (3012p@7QA7). Abstraction geeningup potential spadeanes is a very
important conceptual thread running through all three case studies of this thesis.

For dell a Dora a postcard O6creates an
temporally removed place and the viénast as the smell, the dust and porosity of a
nineteenttt ent ury atlas take us back in time, |
(2009, p.340). Model railways can work in
spatial volume and pdsty for play might offer a differemtr may be per haps
sensual and creative engagement than a produced image. Drawing upon the concepts of
love (Geoghegan and Hess 2014), nostalgia (Boym 2001), intimacy (Valentine and Hughes
2012), enchantmentgiinett 2001) and affective atmosphere (Anderson 2&18gdis
finds how model railways via miniaturisation and abstraction might be made so as to afford
particular affective engagements with loved, lost and/or enchantintinspscéhese
spacdimesmight make model railway layouts and engagement with them therapeutic and
comforting and deriving importance and meaning from discomforting elsewheres and
whens. Mo d el rail ways, alongside practi ce
constituats of particular spatienes to the home and can be intimately engaged with
including affording mimetic play. Furthermore, via abstrdotims of human and nen

human action and power are elided, including (model) time.
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The possessive and intimate affordances of the miaiaduadstractioiut also
abstraction as opening up sg@oes are equally important to the embodied affordances
of miniature wargaming, a praciopanding he O0spacewarad d( Pdiacle s2
p.52)through producing thelAp pr oachi ng war ©6as a realm
set of cause and correl ates athe theaib st r ac
contemplate ow war game model s (r ul afdonmiktgre (as t
model soldiers) offer particular embodi ed
bodyd (Anderson and Wylie 2009) coming un
of Oteleplastyd (2003) anwarfadenmodels &ré madep | ay O
to enable particular feelirgmotionaland imaginativetates relating to otheuman
bodies and spatinesin the contexts of the military and battlespaé&nthusiasm,
enchantment and love with aspects of war, but alssmsgamne, from atmospheres to
6t errai n an dmobilgdattougle grdctice viatle abstraa models (warfare
models) and miniature models (model soldiers).

As noted earliegnthusiasm towardsveral of the models discussed in this thesis
can |lie with the difference as much as th
which the model Oémakes sensed. Both warga
as mediums and mediums delightful as dulod. scientific models more generally
engagements with hydraulic models are rather different. Whilst in hydraulics there may be
pleasure derived from working on and/or engaging with physical models and/or computer
models, movement between or a working with both rests not on sentimemisdurepr
or i mpetus as to how best to 6model d a ph
about the desire of abstraction, but as M
the articulation and i magi nAlthouglhabstracionact i o
can be problematic in hydraulics, and this thesis attends to this in relation to questions of
scale and mimesis, it is often only through abstraction such a precautionary action as
hydraulic modelling becomes possible and relevant.

Hydrauli c model studi es a ttakisgmgcountbfo ma k-
the embodied affordances of hydraulic models and relations with the miniature and
abstractionthe following concepts are brought togetbiecertainty (Brow&010), non
human affect (Ash 2014), threat, decisiaking (McCormack and Schwanen 2011),
material and object agency, governsmance relations and finally futures (Anderson
2010a). It is shown how hydraulic models, alongside modelling practicewladdds

try to intervene on uncertainty about possible infrastructures/interventions within water
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worlds and threat to mobilities and capitalist accumulation, human life and to the
intervention/infrastructure itself. At the heart of the impetus andseaghufor hydraulic

models are the agencies of watatds and their uncertainties to humans and inherent
changeability. Hydraulic models and modelling practices and knowledges aim to possess
futures; making them present, acting on and pregietingving modellers, politicians,

civil engineers and various authorities inclinations of worlds to be, future worlds simulated
and representedydraulic models, from the perspective of diverse agents and modellers,
can be encountered with a hopeful disposiéround the potential via experiment to
produce interventions and infrastructures that perform for a while at least, as desired by

humans within the agencies of watands.

2.5.2: The miniature

This thesis seeks to contribute to thinking on thtura. As noted earlier, the miniature

has received attention from philosophers or essayists, notably Bachelalddcyt994),
Straus$1962), Millhauser (1983) and Stewart (1B8@8yrillard (1988) and Virilio (1995)

have alsaconsideredhe miniature ah several geographers have recently explicitly
addressed it in the context of toys (Woodyer 2010), architectural models (Koch 2010) and
miniature wargaming (Yarwood 2015).

As Pietrobruno notes, at base 6t he min
(2011, p.175) . The miniature, decided fo
di mensi ond (1993, p, 46) , i s usual ly a

repres e nt at i on s,but féllawing Baudrilkartd (1988)&@nd Virilio (1995) is also
present through and because of virtual technology (which miniaturise). Baudrillard writes
how ®@&pacé e dhe dhuman bodhave been shrunk to the minute spoéithe

television and computer scremmd equally tdt he i nfinitesi mal m €
technologyd (1988, p.17). This thesis wor
from Baudrillard (1988) and Virilio (1995) will be important momentarily.

For Millhausert he mi ni ature O6i mplies a relat:i
where O0the eye [€é] willdl qguickly tire if
richness of detaild (1983, [peizés2he attentiddi | | h a

by the fact of discrepancy, and holds it by the quality of precision. The miniature strives
toward the ideal of tot al I mi t at itakimd (i bi

account ofembodied effort, material agen®glihgs and emotions, the making of
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affective atmospheres amdaginaryspaces. Both miniature wargaming and model
railways are closely associated with the kind of miniature Millhauser has in mind (as
opposed to hydraulcodels and modellinghere visualesthetics is not important, object
agency Iis).

Millhauser,but also Stewart (1993ggardsthe miniatureas distant from us.
Mil |l hauser writes: OAnd here is the farth
separation from myself, 5 bani shment of me [ é&], we ar
garden on the other si deStewdrtorttends d&dbt 6 seh$
must be reduced to the visual, a sense which in its transcendence remains ironically and
tragicallyremote ( 1993, p.67). I n another reading
miniature offers a world clearly limited in space, but frozen and thereby both particularised
and generalised in timed (i bi dthempodeb 8) . T
railway and miniature wargaming chapters. In response to the first reading, miniatures in
this thesis are found to be emotionally powerful and objects of love and enchantment. On
the matter of both readings it is detailed how the minctnree emiledin play play
following Woodyerd6 pr oducti ve ofr transformative of
mi ni ature, virtual and affective spaces?®

Whilst Millhauser and Stewart haleemedminiatures as representations of
significant value for how they compress the large within the small, Baudrillard (1988) and
Virilio (1995) have taken the opposite vigaudrillardfor examplewyrites of the effect
of miniaturisation and technology anddi 6 ma ki ng obj ects mini at
0t he disintegration of human scale throu
toward a further disappear anle, aledhavindgie r e a
in mind the effects of thminiature and miniaturisation and technology, has a similar idea
to Baudrillard when he says that o0the pot
beings at their veritable scale is being
differingempirical context over the effects of the miniature and miniaturisation between
this thesis and the writings of Baudrillard and Virilio, this thesis reads miniatures and
miniaturisation in a positive ligitithin all three case studies to this thesipridwstices
of miniature modelling and engagements with miniature models are found to create and
are made through embodied relations with places, landscapes, environments, people,

eventspeople materialspbjects and temporalities of pasts, presentsiames

6 Pietrobruno has argli¢haté miatures, such &oogle Earth, can connect us to the actual world in a way
that is not possible without the process of miniaturization created through t6@a@fitg.14)
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2.5.3: Abstraction

For Mc Cor mack : 6 Abstraction is the proce
abstractions are taken to be those representational forms through which this process is
stabilised and through which 1ts teesults
involvement in the quantitative revolution has been roundly critiqued (e.g. Buttimer 1976).
This is alongside other critiques of abstraction from geographers and other scholars such
as how capitalism has ©O6vi ol endionsesuchasx t s o
6commodi tyd or 6l abourdé (see Harvey 1985
(2012) has recently providesignificanbverview of the treatment of abstraction within
geography and has argued that the nature of the debate oncetberads to change;
geographers need to be more critically open to abstraction

This thesis is receptive to McCormack?©
Engelmann 2015; Gerlach 2015; Marshall and Staeheli 2015). Abstraction has become
somethingpf a O6straw fi gur ed asserttand acknayvledyigr ap hy
that abstractiobanb@ uni ver sal i singdé, ©O6alienatingd,

[It may well be the case that geographers run the risk of missing
opportunities for attending to the surprising ways in which abstraction

can participate in how we think through and become involved in lived

spacdimes. That is, a takéor-granted sense of abstraction can never

be a secure platform for critique, but must itselbbénuously subject

to an affirmative style of critique in which the question of how
abstraction works and comes to make a
(2012, p.716).

I n staking out his call f odevelapng@new f i r me
reading of Lefebvre (1991) and drawing on several writers and philosophers (among others
Whitehead (1967, 1978)), Mc Cor mack (201:
i mportant for this thesi s.tedThereardmoresvays i s t
than one of being and becoming abstract, and abstraction participates differentially in
processes of t hi nki ng,7). Folosving from this,avhildt per c
abstraction can mean aepdthas theawodd is greadyd [ e ] C
withdrawn from us, then abstraction provides a way of drawing out elements of the world
that make them thinkableandsendel e 6 (p. 727). The second p
Mc Cor mack i s that Otatientabseactionihasprocess padisedin ¢ r

contextspecific ways. So rather than identif§ing indeed dismissirjgeneralisable
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abstractions, an affirmative critique 1s
of abstractipnpo6byyoscaavn220p8727) .

Abstraction O0i s experiential, not art
cont ext of engagements with O0OpenStreetM
regi stered users can 0O6edit worl dsods(creat
is 06a processual, ongoing exercise of abs
[ €], l|ines, icons and maps are conjured a
and encounteringd (2015, p . Ac8dd jn modé&limg s t h e
worlds is practiced and experienced and as noted in 2.5.1 finds abstraction as a process
Oprovisional and pr ospect i-timesratherrtharecioske d t o
them downd (McCormack 2012, p.724).

Thisthsei s firstly finds how abstraction
besides how it is linked to what has been detailed in 2.5.1, is related also to an array of
model |l ing technigues and practices, mat er
(scientific instruments and inscriptions). In the hydraulic models chapter, it is shown how
waterworlds, including model wateorlds, are made thinkable and sabtbut also
become potentially contestable spat@®ugh measurement instruments @nadtice
with these. Engagement with measurement instrumsemtised with a hopeful
di sposition over their prospective poten
(1999)conceptofo i nscri ptionsd (charts, woddiaadgr a ms ,
model inscriptions as abstract entitiesillastratedto have prospective potential in
enabling the exploration of spatial relationgiafisingto give hydraulic models affective
power and making them epistemic objects. In the model railpiay, ithe detailed how
abstraction is involved in how railway modellers think through and produce affective
atmospheres. Furthermore, in thaniaturewargaming chapter it is highlighted how
abstraction in wargame models is important to designersyansl folaenabling what is

cal | ed 0 p thaegfoeimaginanspgcéthraughdnimetic play.
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2.6: Modelling, models and mimesis:
Contestation, negotiation and the b
representational

This sectiorconsidersnodelling, models and mimedesscribindiow this thesis works

with particular literatures and within an overarching theoretical theme of mimesis. Mimesis

i s i mportant to this thesis beandpwse riatyal @
(Puetz 2002, np)ntensely geographical qualites,relate to aspects of what models can

be, what and how they acdmand how and why models may be made and engaged with.

This thesis builds on the mimetic literaturedomyemplatingpow negotiation is involved

in the practice of mimesis.

As Gregory and Walford have written: 06
up to the world [without distortion] they are, instead, creatures of our own making, though
theirmakingis ot entirely of our own choosingd (
p.2). I n other words, 6representations <c
per son, pl ace, or thing to which they re
human geography during the late 1980s and early 90s ssalaaton and new critical
posture towards representatidith the advent of nerepresentationtieorywe should
see representation and practice, performance and affegr@ductive of eacbther
(Merriman et al 2008; Nash 2000; Scott 2004), something this thesis works with as noted
in 2.4.3. Relatedly, Griffin and Evans have pointed out that:

0 N eapresentational theory does not equate to a critique of

representations in themselves, tatiher a critique of the types of

CartesiaiiPlatonic approaches that would hawe believe that

representations are static mirrors of reality rather than active

assemblages which are informed by, and in turn intervene with, everyday

embodi ed ®8pkti cesd (20

The O6cul tural turnd was closely relate

mi mesi s and the O6natur al attituded which
projectd (Barnett 19 Ssifivism and 81&dgls inhdrdntein tloeu e st |
human geography of the 1970s was a first
The critique proper, in the cultural theory influenced cultural geography of the 1980s,
revolved around description. For Lukinbeald Thi s cri si s [question
the i1 dea that researchers could achieve

p.1111). Complete mimesis was (and is) impossible in writing geography. For Barnes and

41



Duncant he O poi mt wies 6tledd wheli ke it 1 sd we
p.3), this notion of represent asineguanoras a
of the O6cultural turno.

Mimesis is a pervasive, lucid and theoretically elusive concept and one geographers
have long worked with since Ptolemy consideredrqghy N g e o gmimaepiiay as 0
graphés ( Ol wi g 2008, p. 1845, e mp hsaamong theor i gi r
ol dest terms in literary and artistic the
as wel |l as actions, such=-2as iFnoirt aPtliantgo ,a ntc
or failured of mimesi s dldi esPowiotlhs koyo 2padr6i)r
(poetics and art) conceived as a O6static
Aristotle offered a different positomher eby the Omirror I's it
spectator and hiy2006,m.4)hWwith thebcentextseof dsatna, potcst o | s
and art in mind, Aristotlegardedhat mimesis is not necessarily performed with a view
to Omirrord the world, but often to give
2006, p4)andwhee 6 [ w] e should judge the success

its proper aims and methods, and not by c
wi || be argued | atreadingfmimdsibinvelvestbecrtdi@o n, Ar i
representational.

Bot h Pl at o aseedsmeftsf imsntesist reneaid goundational to
contemporary scholarly engagemeriits mimesisWithin the humanities, mimesis has
been central to pesblonial studies where, involved in sociatipeaeimesis has been
linked with empirbuilding, indigenous resistance and identity and alterity (see Bhabha
1984; Taussig 1993, and for overview Roque 2015). Questions of mimesis and social
practice has been thencerrof several 2@&entury philosophers, particularly Adorno and
Horkheimer (1972 [1944]) and Benjamin (1986[1933]). These thinkers have moved
discussion of mimesis awaym of debates on depiction with objects and performance
and instead have emphasised mimesis withial swactice and particularly the
6communi cative correspondence between th
essentiallni mesi s as an embodied 6éassimilati ont
concept of O0mi met i cthiptheaigidallthexchse studiesi borrowsmp o r
in part from Benjamin, Adorno and Hor khei
self and other becomes porous and fl exi bl
experience of the world in which thet€aan categories of subject and object are not

firm, but rather mall eabled (Puetz 2002,
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Models as representations may be readily identified with the mimetic and alongside
the miniature and abstraction mimeaige involved with the eradied affordances of
models Of interest to this thesis,atels and modelling may be divisive and contested.
Passions and actions can be mobilised because of what modelling@oesndela
mo d e | 0 s pes serthe practice @ modelling likewlgedels, through modelling,
may be powerful representatiovit) the potential to influenagys and styles of thinking
(Eden and Bear 201roducenew spatialities and influenced and/or actioned by
potentially powerful agents. These agents can igoketament, but, and also thinking
beyond human geography, equally modellers themselves and who might perform and be
accorded an Oexpertdé status, particularly

Climate models and hydraulic models, dealing witeSpare important &mldress
from a mimetic perspective because these models, alongside modelling knowledge and
practice, are meant to present futures under particular conditions. These models are meant
to generate, or rather give modellers inclinaifomsrlds to be; future worlds simulated
and represented. Drawing upon Caill oisds
di stinction between the self and other be
models as epistemic objects for knogvi f ut ures (ensuring ther
(Anderson 2010a after Derrida 2003)) might not only be considered through modelling
practice and knowledge to represent the other, but i beh er , it s futur e
into the presentas [anjabje of action and intervention?d

Asnoted earlier, models and modelling may be contested. Thiotisderow
and why andmimesis isundamentahere. With regard to environmental futures and
modelssuch modeland the modellers and modelling practices relating torigine
critigued by modelling practitioners, particular agencies and interested/affected publics
overanotionthat moddedfutures are wrong. Hydraulic models are feigns ofweatds
and yetnfrastructures and interventidreconoa the basis of model studies. Hydraulic
model studies have matedflectsand therefore models, modellers and modelling
practices and knowledges can become ripe for critique. Within the hydraulic model
chapter, th critique of model futures éxaminedwith reference to one particular
modelling study contested by affected stakeholders and drawing upon geographical work
on decisiormaking (McCormack and Schwanen 2011) and futures (Anderson 2010a;
Anderson and Adey022; Holloway 2014). taking account ahe critique of model

futures, emotion and feeliagd relations with models, modellers, modelling and places,
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landscapes and environments, are found as especially important in how critiques of models
come to matte including politically.

The contestation of modebnd alsoinvolving mimesis, emotion, feeling and
relations with models, modellers, modelling and geographyassitéered the model
railway and wargaming chapters. Geography, wtiethegh place, landscape and/or
atmosphere, is central to a mimetic politicsn the model railway hobbw e r G6@ ut hen
spacdimes, a politics not only produced by, but also affecting railway modellers and
models in spatial ways. Within the wargaofiapter, it is detailed how a mimetic politics
concerning surfaces and attitudes (poses) of model soldiers ismegiraryspace
through mimetic play, affecting how some wargamers practice or are able to practice the
hobby. Space is importdotthe affects of this mimetic politics because wargaming is
usually a social practice undertaken with a club. Feelimgscedéen making these
mimetic politics in railway modelling and wargamingranchnipresent in textual and
social spaces. Asapdéi of note on Opoliti capproachpdo!| i t i c
inthisthesims O6practices and processes through
wi el ded and negotiatedd (2003, p.209 in
understandgp 6 goes beyond institutions of gover
to 6encompass struggles over human pract.i
2003, p.213 in ibid). As with the geography detratesdscape in tHO80s and 90s,
modds and engagements with models and modelling practice can be productive of and
produced by these 6strugglesd over meani
debates see Cosgrove 1984; Daniels 1989; Matless 1998).

The anthropologist Tasig has described mimesis as b c o mp utdb si on 6
copy, imitate make modelgxploreifferenceyieldintoandbecome t h(E93¢p. xiii).
For McAllister, inthi® ur ge & me ciopeysd t he magi cal powe
p.577 theimage affecting what it is an image of, wherein the representation shares in or
takes power fr(oTma ushsei g elpI ®3s,e ng .edd)d. 't inv
connection between the very body orés the p
of modelling and affective 6doingsd of mc
out in 2.5.1. Questions can be asiosekveiabout the embodied experiences of mimesis
as a practice (or modelling) dahd place ohegotiationwithin mimesisMimesis is
considered in this thesis as ntorean o6ori ginald and &6copyd
relations upon which the work of Taussig (1993), Adorno and Horkheimer (1972 [1944]),
Benjamin (1986[19330aillois (1968nd Aristotle and Plato havedsedThis thesis
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considersegotiationn mimesis igeveral contextsontestation, nehuman agency and
finally representation and practice.

In recent yearsjonthuman agency has been of increasing interésintan
geographerfloliaKelly 2013Y Human gographers have beearticularlyattentive to
theagenciesf watemworlds (for instance see Gibbs 2014; Peters 2012; Revill 2007). Whilst
hydraulic model studies can be an attempt at coming to terms with, and shaping the
agencies of waterorlds as noted in 2.5.1, it is detailed how hydraulic modelling practice
is also affected by these agencies and negotiating the epistemic potentials of models for
the HRSWatemworlds and including pasts and futaessd to be known and the chapter
highlights what a fraught, difficult and impossible a practice this can beyndserften
becoming spaces of consternation over th
2010). Furthermore, within the modeivayl chapter, alongside #mrman agency, the
archaeol ogi st Knappettodés (2004) writing o
relations between modeller and material in the context of how railway modellers negotiate
material agency in a preetof mimesis. The place of negotiation in railway modelling is
often an affirming one, despite generating frustration and viscerialgaainmobilise
enthusiasm and fun.

Within the hydraulic models chapter deisilechow consternatiooutside of and
within modelling practice over questions of mimesis came to be of concern to the British
government in the 1940s. Historical geographers of science have been interested in the
spatialities and materialities to scientific practice and kg@ywiteduction (Livingstone
1995, 2003; Naylor 2005; Offen 2012). Withers writes in the context of the wbrk of 19
century British geographers t hat 6[ s] ci
correspondence between instruments, inscription and the realtwlorelly measur e
(2013, p.172), whilst for Naylor: O[P]Il ac
sorts of science, not to mention the dev
p.3). It is shown how the British government souglgeterate a feeling state of
confidence in and around hydraulic modelling for reasons of national economic and
political importance and through the making, financingthemneforetechnological
supporting of a particul afhydrauylicantodelelsitree d 0 c
HRS).

Jane Bennettds 06(s20(02400220120005wWo rdb joenc
nd Latourdés (2005) Actor Network Theo
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This section closes on mimesis, modelling and thethmarepresentational.

Aristotl eds for mul at forchis aseeftion mthemmethasy i s i T
representational. Aristotleoughtcontra Plata h at , I n the words of
realism of a work is intellectual [ €], mi
knowing the worl d. Realism occurs in the
wor k and wor | do €spr988)pwe mgragard)r.e aAfitsemd , J dom t
the O6authenticd (concepts emergent i n th

feeling and like affective atmosphere or landscape betonugithersubjecior object
(on this matter in affective atmosphere see Anderson 2009, and on landscape see Wylie
2005, 2006, 2007). | mpressionist painting
where the aim was/is to ¢gen eubjed mthathahs ens a
delineating the details of the subcprect & (
be an affective at mospher @dgerdpresestdtians dse 6 s n
6active assembl ag e sintwrhntecvéne with, @veryday emibothedd by
practicesd (Griffin and Evans 2008, p.12)
Af fective 6doingsd of models have been
painting, embodied practice may inform modelling as a mimetic practesrguitant
to models as representations| n t he model rail way chapte
and technique to modelling is examined where affective atmosphere and abstraction can
inform modelling practice, nmai@nibetweenghee s ent
very body of the perceiver and the perce
Omodel |l edd). Modellers here, | ike i mpress
eye that views the subject, rather than delineagingdhe t ai | s of t he subj
p.348). Within theniniaturewargaming chaptemmbodiecpractice is alstemonstrated
to inform how wargame designers model warfare within their rulesets. It is detailed how
designers grappleogythoawabembdMdBSed!| ent @
imaginaryspaces through mimetic play with the model, including breaking down
distinctions afteCaillois( 1 9 6 1) bet ween self and other

Waterl ood) .
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2.7 Conclusion

This chapter has considered the literatures engaged with in this thesis as well as providing
initial details ofiowthe thesis works with or takes forwsatientiteratures through the
empirical work presented.

The chapter hatken account ahe place of models in the doing of human
geography over the past half centuryhaselso drew attention to several philosophical
theories of models from philosophers of science, particularly over how models can
potentially generate spaces, practicgscamceptions about the world. Models and
model ling in the guise of mathematics can
revolutiond of the 1960s, but with severa
and applicability of models anddelling within human geography have changed.

From geographers as modellers and/or mobilising models for research, to
geographers studying models and modebimgseartite chapter addressed the limited
although important literatucelltual and historical geographémst also historians of
science have occasioned with several kinds and contexts of models and modelling practice.
It is argued that there is much more potentiglotdemplatanodels and modelling
conceptuallpytaking grear account of space.

This thesis mobilisets geographiesf models and modelling through several
concepts. Téchapter firstigontemplatedffect, emotion and feeling and headings
of these are important in generating the geograyhiesthesis. Affect, emotions and
feelings are vital to how life is lived and are made through relational encounters.

Also importantherearereadingsf the miniature and abstraction.ttimking
about abstraction, this thesis finds McCorrdask ( 201 2) reassessmen
pertinent, where abstraction can be about
upd p ot etimesirather thanpclasing them down. The chepteemplatetiow
abstraction, alongside the miniatureitsrrélation to power, plays a generative role in the
embodied relations that models in this thesiegaede@nd experienced as affording.
the context ouch a discussion, diverse literatures each chapter engages with were also
highlighted. Aclosel o0 o k at writings on the mini at
reassessment of abstraction followed, sketching further contributions this thesis makes to
these important conceplbesides of course enabling here a thinking through of models

and modelling in pacular ways.
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The final key concept this chapgaminedvas mimesis. Mimesis is important
because like the othmvotalconcepts worked withcan relate to aspects of what models
can be, what and how they darand how and why models may be made and engaged
with. Drawing upon several philosophers and writers on mimesis, thesbbadrow
mimesis is made especially present in this thesis through mimetic play and how models
and modelling may be contested i@odlelling a negotiated practice, in the latter case
extending debates on mimesis. Several geographical and other literatures were also
introduced and discussion on mimesis closed on its relations with thbamore
representational, drawing on Aristotleigtlight how this thesis finesbodiegractice

may inform modelling as a mimetic practice and be imporzodéds as representations.
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3: Methods

3.1: Introduction

The diverse research methods (textual, internet, archiné¢amel) undertaken for the
completion of this thesis are related by the primacy of language, whether spoken or in text.
Non-representational theories and new methodologies such as video recordings, try to
access O6somewher es 06 Mebiman20id). Honever as DeleuyzZe v a n s
and Guattari (1988) remind us, there are relations between language and practice and for
Evans 6l anguage use [ €] can embody an i
(language as tool) rather than something that wolyaa a cold description of the world

(I angua g208apsA50). BVithtthe Gotion that language can be related to the
concerns of nonepresentational theories, Merriman has queried an idea among some
mobilities scholatsvehamdpprtritc cdbmat éper f
successfully and accurately apprehend or represent certain meanings, feelings, emotions
and ki naesthetic s en sochailllietdi e & & o n(v2eOnltdi ,o n
(interviews, archival research etcr). F0Me r r i ma n : 01 do not see
autobiographical reflections on being in a physical environment are more effective at
portraying, capturing or representing stinimg), some feeling about a situation, event or
environment, thanawritteno ver bal recorddo (2014, p. 176)
of how:

6Driving i s characterised by hi ghl
proprioceptive, haptic, spatial and visual sensibilities that are difficult to

describe and are rarely reflected uponthmitdoes not mean that

motorists are unable to present or describe their embodied experiences,

and indeed, the novelty and intensity of these affects and sensations led

many early motorists to talk and write about the sensations, feelings and

emotions with emerged when driving or being passengers in motor

carso (i bid, p.180) .

Whilst new performance based methods have been developed (and are continually
devel opi ng) -kag 0p arft neeft haoapiesedtatibng geagraphiex e n ¢
(see Latham 2003; Patchett 2014; Simpson 2011), interview methodologies, textual and

archival research, differentiated and themselves developing practices, should be and are

important too. Indeed, whilst in the early 2000s there were concerns abtwetioé fu
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historical geography with a r@presentational inflected cultural geography (Griffin and
Evans 2008), many historical geographers soon began to exercise what for Gagen et al

were Ocreative ways to engagsconweyorhiof exi st

historical Operformanced6 in its I mmedi ac)
DeSilvey 2007; Evans 2008; Gagen 2004; Lorimer 2003; Merriman 2005¢\2005b;
2002).

This thesis draws upon online and interview resesavedll as textual and archival
research to consider spatialities to lived and embodied engagements with models and
modelling. Research encounters (with texts and through speech with people) were
negotiated by a sensibility on my part towards tracingyemopagtially, the nen
representational, the O6fleeting, Vviscous,
precognitived (Vannini 2014, p.317).

This chapter is split into five sections, four or which relate to the respective research
methods, detailing how, over the course of the research, | have engaged with spaces,
networks, objects, collections, institutions and finally people (agpsaree@e s, 6i n t he

beings, or dead).

3.2: Choice of case studies

There are maoygr pphieemsd at o dmodel s and mod
particular narrative of geography and models and modelling by focusing on embodied
relations and how space (through embodied relations) is involved in what models can be,
what and how models cdoand how and why models may be made and engaged with.
Rather than focusing, for instance, on the biographies and mobilities of models
(6foll ow the thingd research (& dbdw 2004
modelling is involved in theslge thesis concentrates on the representational and more
thanrepresentational qualities of models and relatedly how modelling is involved here.
Each case study offers similar yet different sightlines on how space is central to lived and
embodied engagents with models and modelling. The case studies were each selected
for three reasons; how space is important; the potentials to work with and contribute
towards key geographical and wider scholarly debates and themes; and finally, matters of
0 r e s kForsyth RO13). @ his(section turns now to address the conceptual attractions of

the case studies. Questions of ©O6reskillin
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All the casestudies comprising this thesis are about, at heart, the generation of,
and engagemenith spacdimes. The spad¢enes models and modelling can generate in
this thesis are significant in embodied ways and with models and modelling becoming
important, affective objects and practices respectively in relation to these.

The spaetimes models and modelling can generate and engagements with them
were an important factor in the choosing of each case study. Model railways involve loved,
lost and/or enchanting places, landscapes and affective atmospheres and enabling
conceptual engagent with models and modelling and matters of nostalgia (Boym 2001),
love (Valentine 2008; Valentine and Hughes 2012), (dopmlarson 2006a), affective
atmospheres (Anderson 2009) and enchantment (Bennett 2001). Hydraulic models
meanwhile are implicateath waterworlds, threat, uncertainty and futures; facilitating
conceptual engagement with models and modelling and these spaces (Anderson and Peters
2014), temporalities (Anderson 2010a) and feeling states (Brown 2010). Miniature
wargames on the otheartd implicate feelings, and emotional and imaginative states
relating to other human bodies and sfiawes in the contexts of the military and
battlespace; enabling conceptual engagement with models and modelling and questions of
0t el epl astayyd | (0Ash 220®0130;, @n oédembodied ont
play (Woodyer 2012).

As noted in chapter 1, from the outset this PhD has been premised on an
examination of several contexts of models and modelling practice. Such anhesproach
been deemed important because models are, and modelling is, diff¢Dentiatétiand
Wainwright 20031opwood and Chadarevian 208brgan 2012) Focusing on one
context would have limited the scope and impact of the research, but the praject woul
have also been different in character. An important factor in the choice of case studies lay
with how each could offer perspectives on different yet pervasive model and modelling
contexts.

As epistemic and experimental objects and practib@s sdgience, hydraulic
models and modelling are about enabling enquiry, like a number of models in the
engineering or environment al sciences 0
controlling, or preventing some properties of materials or behavipocedéses and
devicesd (Knuuttila and Boon 2011, p.311)
imperative to such practices as geomorphology (Lane et al 2011), applied geochemistry
(Nordstrom, 2012), climatology (Neelin 2011) as well as economgzs(M012) and
economic geography (Garretsen and Martin 2010).
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From scientific enquiry on physical processes/environments to leisure and craft
practice with landscapes and affective atmospheres, several key practices in model railways
o from dorama display, memory, material craft to idedlisnd relevance with the
geographies of a number of other contexts of models and modelling. These contexts
include, and which scholars have examined in severahagsisships (Fenner 2014),
architectual/urban planning models (Koch 2010; Morris 2006; Smith 2004) and miniature
model villages for tourists (Davies 1996; Kersel and Brown 2012).

The final case study, miniature wargames, has much in common with model
railways, especiallytine r ms o f It being a | eisure pra
gual ity of miniature wargame warfare mod:
other human bodies and sptoees in the contexts of the military and battlespace)
resonateswithi ver se genre videogames and -the mo
worl déd (Perla 1990; Sabin 2012). I n mode
models in miniature wargaming have relations with not only many kinds of games, but
agent based mdds ( ABMs) and more particularly r
emotional dynamics® (Bel haj et al 2014) .
wargame model figures finds relevance with many contexts of model engagement where
modelsconfigund are engaged with through 06i mag
including model railways, model aircraft

Besides questions about the potential for each case study to offer different
peispectives on the spaoees that models and modelling can genératel as just
detailed, how each could offer perspectives on alternate yet pervasive model and modelling
contextsd choices about the case studies were made in relation to other facttrs as
Many of these rel ate t euttihdhteemesandadnaeptualg f o |
contributionScomprising this thesis.

Just as it is an aim of this PhD to consider what models and modelling can do from
a geographical perspectivves equally the airmnereto research the geographies inherent
in modelling as@racticéheme four identifies the embodied relations witbdelling as
a practice. Each case study offers a diverse array of spatial contexts with which modelling
is practiced: from places, landscapes, environments, events, people, objects (including
models), and materials, to temporalities of pasts, presefuttigasd More specifically,
model railways mobilise relations between modeller and material at the worktop, and loved,
lost and/or enchanting places, landscapes and affective atmospheres. The case study on

hydraulic models meanwhile offers a consideddttba relations between modeller and
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a dynamic and uncertain environment and with relations infused with futures. Finally, the
miniature wargaming case study was chosen because it can provide an understanding of
how embodied practice (in the context ditamy bodies and battlespace) may inform
modelling as a practice. This particular idea also permeates the model railway chapter when
considering the representation of the 6at

As this research project progressed, the matter ofrhbadied practice may
inform modelling as a practice became increasingly important, theoretically informed and,
associated with a desire to clearly highlight the importance of practice to models as
representations, gave rise to the third crosscutting themepractice can inform
modelling as a representational practice and be important to models as representations.

The part subject of the fifth theme, the question of how model and modelling
engagements can be involved with the miniature, did not influence the choice of each case
study. As described in the previous chapter, the miniature can be a fungizatigntdl
model and modelling contexts, involved in and/or productive of diverse embodied
relations with models and modelling. With this in mind, the question of how model and
modelling engagements can be involved with the miniature were to come hierough t
chosen qualities of each case study in relation to themes one and four.

The fifth theme considers, besides the miniature, how model and modelling
engagements can l@plicatedwi t h an 6affirmative criti
importance ofttis critique to thinking about models and modelling did not influence the
choice oftwoof the three case studies; hydraulic models and model railways. This was
because awareness of Mc Cor mackds (2012)
towards the ahof the first year of the PhD. Model railways and hydraulic models had
been firmly settled on as case studies, but the context of a third had yet to be decided. The
importance of abstraction as a way of coming to terms with the violent realities of war,
making warfare approachable for people, was felt especially pertinent in the context of
debates not only on abstraction, but war and representational media and became a factor
in the choice of the miniature wargaming case study.

This is not tosuggest though that discussion on how model and modelling
engagements can be involved with an affirmative critique of abstraction could be any better
addressed without hydraulic models and model railways as case studies. As described in
the previous chaptebstraction is a fundamental quality of model and modelling contexts,
it also often works with the miniature and like the miniature is involved in and/or

productive of diverse embodied relations with models and modelling. Bearing this in mind,
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the chose qualities of the model railway and hydraulic model case studies in relation to
themes one, three and four (and which discussion of abstraction in the context of miniature
wargaming is also tied to) offers diverse scaffolding with which to considerdietav mo

and modelling can be implicated with an affirmative critique of abstraction.

Finally, the place of theme two in the choice of case studies. Theme two is about
how models, modelling and material and embodied affects shape how spaleg (inclu
models) can be constituted, affected, encountered and engaged with. This theme, which,
like all the others has considerable links to each, only became apparent and cogent towards
the end of this PhD research, thus not impacting the choice of case stud

Besides the conceptual attractions of the case studies, reskilling also affected the
choice of case studies. Personally, a PhD project on models and modelling was going to
pose several reskilling challenges, especially in explasmertifec, computational and
mathematical elements to some key and pervasive modelling practices. Mathematical
models and modelling, but also computer modelling, were held by me to pose too much
of a reskilling challenge with the limited time availathaegard to computer (or virtual)
models and modelling (for instance their use in architecture, animation, hydraulics and
computer games), the affordances and engagements with virtual space could have been
important in the context of debates about titaalias a model and modelling medium
(see Francoeur and Segal 2004; GriesemerT2€Kké; 2009). As will be seen in the
wargaming and model railway case studies, the physicality of models matters to people.
Although the hydraulic case study focuses ymigath models, many key points from that
chapter equally apply to engagements with computer models in hydraulics and
environmental modelling more generally. Virtual models and modelling could be an avenue
for future research on geographies of models atellimg.

Finally, the undertaking of a historical rather than contemporary study on hydraulic
models relates to two reasons; firstly, my own enthusiasm for archival work and secondly
the period under study was a formative one for hydraulidingo@ethe UK (1930s
1950s).
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3.3: Internet research

For Kinsley, online environments like discussion forums and social media are increasingly
becoming 6an integral part of everyday |
millenniumgpnline environments have been of some interest for geographers in the sense
of research on them (see Crang and Graham 2007; Holloway and Valentine 2001,
Longhurst 2009) and/or as a source of empirics (see Ding and Schuermans 2012; Fox
2006; Nelson 2010p« latter is how online environments are employed in this thesis.
Being online is for many railway modellers and wargamers integral to the practice of their
hobby. Both hobbies have a number of internet discussion forums where, afteipsigning

to become anember, hobbyists can post and discuss topics on conceptual, attitudinal,
lived and practiced aspects to their pastinme. a si mi | ar way to Pa
observation on mental health internet discussion forums and biomedicine, forums can
O0opueprdi rway model |l ing/ model rail ways to 0
(2008, p.39). In so doing, these forutnasn hel p make a &écommunit
mo d e | rail way community, one of the UKOs
RMweb begaim 2005 and by mig015 it had some 26,000 members, mostly UK based

and 1.9 million message board posts (RMweb 2015). The UK miniatures wargaming
community has a much | arger online forum
worldwide but mainly Nth American appeal: 4,0@picare posted per month as an
average (20@015) and with 220,000 user visits per month, again as an average (The
Miniatures Page 2015).

The ethics of doing research online has been carefully considered bdyegeagrap
recent years (see Dwyer and Davies 2007, 2010; Kinsley 2013; Madge 2007) and several
points from these discussions are mobilised in this section in the context of how the
internet research for this thesis was conducted.

Several intern&trums have been engaged with beyond TMP and RMweb although
these are the principal forums from which much of the online forum empirics have been
drawn. Online research for model railways began#0dfdand continued intermittently
up until mid2014. Tle equivalent online research for miniature wargaming began later,
mid-2013 and continued intermittently up untilt2@d5. Forum content was all publically
accessible, but | had to become a member to post topics (questions), something | wanted

to do becaws | wanted t o do mor e t han 60l ur ko
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revealing, however. Reading forum content early in the research, whether involving
motivations, attitudes or experiences, enabled me to learn about the hobbies and prepare
interview quegins.

Forums are somewhat anonymous, but | identified myself by my real name, made
explicit my position as a postgraduate researcher, presented aspects of my research and
posted forum topics for discussion intermittently. My research prajectedtan
overwhelmingly positive response, although several queried the relevance of the project.
Consent was sought where possible from forum owners/moderators about how | intended
to use the forums in this way. In all cases, a positive reactioreiwead.réor one forum
owner, it was thought my research was interesting and potentially important in promoting
the hobby (via dissemination in university teaching and research) and also developing
interesting conceptual issues for forum members to engage in

The vast majority of railway modellers and miniature wargamers on the forums to

some extent shield their o6o0offline identi:
2013)), most obviously in theicsedisei o&. 0
Wel sh mountainodo), although this shieldin

membeispaces of private communication. Anonymity in the forums engaged with could

be said to 6l ead peopl e ttoofacame d auwlmmtkenressd (t H
2011, p.2; also see Jackson and Valentine 2014; Kinsley 2013; Rodham and Gavin 2006).
However, | would argue on some forums frankness may well be negotiated by the need to
maintain a forum identity to other members. It was in realisadi@mticipation of this

issue that | welcomed members to privately messagebmee on my message board
guestions since content would be visible to the forum community but also those beyond

it. Over the three years of the intermittent online researomendid this, although
incidentally some empirics were gathered from those enthused in helping in my research
through forum messages and/or universihag.

As Kinsley asserts: 0The ability to be
of identity through mediated communicatic
p.546) . 600nl ine inter apefoimM@ch § d6bisthoupdb5de,
original). For the sociologist Haek way |
6trustworthiness®6] [é], how c af(008,p.67).trut h
In an argument | sympathise with, Hookway regards such concerns about the validity of
online ethnography as restingy @i agym &a@eaxad

that O6the only path to i ndoifvwicckeudlntdéawt heavn
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p.98). | have found that forum posts are often personally revealing (about feelings,
emotions and practices) and very-eeglstructed an@droit. Unlike in facm-face
interviews, much more time can be taken to present thoughts (Jackson and Valentine
2014).

Online research throws up debates about privacy and questions of public/private
(Eynon et al 200Btookway 2008ladge 20070One argument goes that researchers need
to attend to whether people perceive their online (public) interactions as a private or public
act (Barnes, S.B. 2004), that researchers should not conflate the public accessibility of
particular online spaceshmitleas as to the publicness of the interactions. An opposite
argument i-psubal i6cf ad omagianmbe positi on (Hookwa
too simplistic a standpoint in an increasingly complex cyberspace (Hardey 2011), but the
underlying ideadonsider pertinent if used with care (see Convery and Cox 2012). Both
arguments have their merits although the geographer Madge (2007) has argued that in
6open access forumsd informed consent nee
06del i oacerab and O6reflexivityd (Moore 20:
forums for empirics, from abortion to public art, it is not clear what position researchers
have taken (see for instance Ding and Schuermans 2012; Fox 2006; Jackson and Valentine
2014Nel son 2010) . Bearing in mind Madgeos
very |+ kekyp adbhowre of t hparticipardsdaamdagvdre)pnd oj e c
most i mportantly that the vagnrousphasgribpedi ty m
to the -@wdhlaliirc gdaoreai nd position. This woul
my research (including writing) by waiting on permissions from many hundreds of people
over the several yeaifasumifg ét hdi csu nrbeesresaorntehd p
case of old forum posts where members hayv
see also Convery and Cox 2012).

As emphasised earlier, the vast majority of railway modellers/wargamers on the

forumstosomeet ent shield their o6o0offline identi:
in some cases by giving a vague | ocation
easy read to the thesis | have deetcdded to

to these online identities, mirroring the interview research. However, if distinguishing
between forum and interview content is of interest, forum content is marked after the
particular quote by this symbol: {f}. All forum content used in this ikesble to be
traceable, via the internet, to its ©o0rea
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names correspond to offline ones, these have been anonymised as a precaution, although
as noted, all content ultimately has traceability inpadeers

Wargames player and designer blogs were a particularly important research resource
for this thesis. These blogs are rarely anonymous (certainly with regard to designer blogs)
and compared with online forums postings by bloggers are amuabtjeacut as a
consciously public act of content production. In this thesis, blog posts are referenced in
the usual way (by author) and in a few cases where the blog author cannot be found the

title of the blog site is used instead.

3.4: Textual research

Various printed texts such as magazines and books are involved in the practices of model
rail ways and miniature wargaming in diver
Magazines and books have been an important sourseaw€nefor this thesis and have
al so hel ped draw out questions for the in
the societies in which they are produced
also include texts like magazines. Books, asvedtier kinds of printed texts, might be
seen as O0tool [s] of c¢ omdandasmadriallyand sacially k n o
constructed objects, situated within comp
Online forums and printetexts do quite similar things within the miniature
wargaming and model railway hobbies, particularly with regard to knowledge exchange
around conceptual, lived and practiced aspects. However, there are differences between
online forums and printed textsobby magazines contanticlesArticles, which are
usually much longer than forum posts, might be authored by staff writers for the magazine,
usually reviewing products (whether model trains, soldiers or rulesets), but there are also
editorials. Articemight also be authored by invited writers or those who have proposed
a topic. Articles might discuss, for instance, how the author made their railway layout, how
the author worked with materials to create a particular model, or how the author created a
particular wargame ruleset. Hobby books are usually single authored texts and often take
the forimoofgbhows, whet her relating to ma
specifically making model buildings or wargaming the Napoleonic wars. Abigw ho

books are autobiographies of the authoro
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stories of the trials and tribulations involved in making of a particular layout in the case of
model railways, written usually, if a communal club activitjylas a c

Geographers have been particularly keen on examining the production,
dissemination and consumption of printed texts and involving editors, authors, and
audiences (for overview see Keighren 2013). There has been some comment as to a rift
betveen these focuses (Ogborn 2B036), although geographers have been interested in
the interrelations (see Merriman 2005b, 2005c; Withers and Keighren 2011). This thesis
has approached the texts, like the online forums, as spaces where lived and embodied
engagements with models and modelling might be told. However, it soon became apparent
that many of the texts and their mobility were important to my research, this was in the
sense of involving relations between authors (and editors) and audiencest®resfa m
a geographically infused politics to railway modelling and, to a lesser extent, wargaming.
Relations between authors, audiences, printed texts and a politics has been emphasised in
the context of the English countryside, where geographers hauee@xhe moral
geographies of experiencing the English landscape (see Brace 2000; Brady and Palmer
2007 Matless 1997).

In 2012, | purchased via Amazon and eBay about 40 model railway books and in

2013 about 20 wargaming books. These datia: fimrost part from the last 30 years and
relate to the kinds eafoodbaaksdenen taiuad nnebd oega
participation to stories about the trials and tribulations involved in making of a particular
l ayout . 0 Ho w f interedt becausedoktbe petentialeto consider a mimetic
politics in both of the hobbies, affective atmosphere and materiality and craft in the context
of model railways and, especially in miniature wargaming, the opportunity to reskill
through these textIn both hobbies, autobiographies of hobby participation were chosen
for the potential to consider especially personal narratives of the hobbies and relations
with the conceptual themes of interest (as considered in 3.2) which also mobilised the
purchaseof model railway story books detailing the trials and tribulations involved in
making a particular layout. Incidentally, The National Library of Wales (NLW), a legal
deposit library in Aberystwyth, holds a sizeable collection of wargaming and mgdel railwa
books and these were consulted as well.

The NLW also has a collection of commercial magazine titles on model railways
The NLW has four titles (Model Rail, British Railway Modelling, Railway Modeller, Model
Railway Journal), all published enWK and purchasable on the hsgfeet (in passing,

there are five commercial UK titles). Nearly all the titles are not older than 30 years and
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each has occupied or developed a niche in the hobby, whether concentrating on modelling
techniques (Model Ra#) particular community of practice (Model Railway Journal), new
model |l ers (Hornby Magazine) or seeking to
British Railway Modelling, Railway Modeller). In many ways, these commercial magazines
have similakinds of content to the hobby books, with articles on model making, layout
making and often personal narratives on the hobby. Particularly significant features of the
magazines are letter pages, spaces of (controlled) dialogue and debate onspadicular is

In mid-2012, over the course of several days at the NLW, | browsed through several
hundred back issues of the model railway magazines. Monthly back issues since the
millennium were consulted, such a strategy effected by my desire fgyaraniteess.

One magazine, the Model Railway Journal, is quarterly and the NLW only had copies of
the magazine from its inception in 1985 up to 2000. A significant magazine, it was decided
to examine all the issues.

When looking through these gaaines, the same themes negotiated my
engagement as did the hobby books. For a start, | was looking for evidence of the space
times railway models and modelling can generate and engagements with them, with
particular themes around loved, lost and/or enticigaplaces, landscapes and affective
atmospheres. Articles in which modellers wrote about their layouts were especially
pertinent towards this aim. Also important were the geographies inherent in railway
modelling as @racticédere | was interested axmimetic politics within the hobby,
relations between modeller and material at the worktop and loved, lost and/or enchanting
places, landscapes and affective atmospheres. Relations between modeller and material at
the worktop coul dt ibel dooudmshadwi ndbch orwa kt iondg da,
creating effects of water, and also in articles where modellers described making their
layouts. Relations between modeller and loved, lost and/or enchanting places, landscapes
and affective atmospheres couldymered within the latter kind of article as well and
equally in 6éhow tod articles involving a
sometimes be shot through with a mimetic politics, present also within letters pages,
opinion pieces and edits.

The NLW has only one magazine triéating towardsniniature wargaming
(Wargames Soldiers and Strategy) there are several other important commereial and non
commercial titles (Miniature Wargames, Slingshot, Wargames lllustrated). Although back
issues of the particular magazine were looked at-20b3gnost of the articles, to me

as an Oembodied researcher 0, were o6dryd
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other magazines could have been located (for instance at the British Library), although
bearing in mind expenses and travel, | consithéeedew and internet research could

provide more than enough empirics for what | wanted to do.

3.5: Interview research

19 substantial interviews, each partly-stenatured and partly quasistructured in

design, have been undertaken withrélkvay modellers, either in Wales (mid and west
Wales) or England (primarily the West Midlands region). These interviews were conducted
between October 2012 and February 2013 and were on average around two hours in
duration, with the shortest at one haod longer ones at three or four hours. Seven
relatively unstructured and short {8Q0ninutes) interviews took place with modellers at

a club exhibition, although one was not recorded by accident. Of the substantial interviews,
a majority of participanis3) were recruited through an advert placed in the news or advert
section of several of the major commercial hobby magazines. Others (six) were recruited
through a similar appeal to clubs or societies.

In the context of miniature wargaming@, suibstantial interviews, each semi
structured in design, have been undertaken with UK miniature wargamers. These
interviews were conducted between September and November 2013 and were on average
around one and a half hours in duration, although thetlerageve hours. Appeals for
interviews were sent out in November 2012 to a number of clubs in the English West
Midlands region, alongside the possibility of participant obsétvappeals for
interviews were sent to several commercial miniature wgrgegazines, one of which
printed my appeal. One interview was garnered via the club appeals, three through my
attendance at a wargames club meet and six via the magazine. | became worried about the
relatively low number of participants (8) and solin2&i3 | managed to get an appeal
in a society journal, which attracted two more. At the same time, | judged that | ought to
talk with wargame designers. None of my appeals considered the design of wargames

8 Participant observation was considered within the wargaming case study in 2012 because | was interested
in the wargame as a gaming event. By the time | came takentle wargames research in 2013 |
considered that the event of the game would not be important to my research. Nevertheless, | undertook
one participant observation session with a wargames club in the West Midlands. This was with an intention
of learnig about the hobby although also meeting and potentially recruiting club members for research
interviews.
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because | had thought warfare models wouldodisrua 6 s cal e model 6 t
Thankfully, four of my participants had practiced wargames design.

All interview participants in this PhD study were white and male, over twenty years
of age and many were retired. Some interviewees had practiced their hobby for decades,
others for a few years. | was interested in what motivated my partcifzkgpart in
my study. Motivations are always complex and generally speaking were presented to me as
one or several of the following: Chance to discuss enthusiasm and/or show work;
opportunity to have a voice in a potentially important project withor @utside the
model railway/wargaming community; interest in academic research (five possessed
PhD6s, four of these either worked or had
to help someone.

Interviews were recorded by a dictegghunless requested otherwise (this did not
happen). Anonymity through a pseudonym was a central tenet to the ethics statement for
this research project. Although many miniature wargamers and railway modellers liked the
ability to remain anonymous andame questioned this either, | think | should have
offered the opportunity to be recognised in the research (Woodyer 2010).

For several participants, concerns about burglary of monetarily and/or emotionally
valuable models prompted wegts not to give away location (one wargames participant
had c300k model soldiers, worth many millions of pounds). Among railway modellers, the
layout name and place names were asked to be changed occasionally because these coulc
reveal identity. So aseiesure anonymity for all interview participants, all model locations
and placenames were changed and equally club names and locations.

The substanti al interviews took place
research at home was keysireral reasons; convenience for the participant and also a
familiar and possibly comforting space for them. Most importantly, for nearly all model
railway participants (17) their layouts and diverse modelling texts, objects and materials
were located herEqually, for all wargaming participants the home contained a collection
of model soldiers and various research and gaming texts.

As Horton reminds us: 6 Rl] esearchers
fallible, emotionainoody,embeeddb e i ngsd (200 8, p. 376, emph
certain emotions and feelings might be important in affording particular research
encounters such as enthusiasm, whether for participants towards miniature wargaming or
me towards the PhD project. Neheless, as Horton (2008) seems to imply, certain

emotions and feelings might be rendered problematic. The initial encounter, prior to the
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interview with the participant, was often a nervous one for me and it seemed so for some
participants too. Howeveb,i ce breakingd conversations
house/flat/garden/ornaments, hobbies and so on over coffee, tea, even lunch, enabled
us/ me/ them to relax more. On sever al occ
completely overwhelmed ttesearch encounter. One participant was in a state of shock
for several minutes when we found his cat had smashed his beloved layout. He decided
not to Oterminated the interview, but he
elsewhere. | felt sy for him and felt awkward asking such now seemingly inconsequential
guestions. After several minutes, | drew the interview to an end. He was relieved; he had
been too polite to tell me to go. On another occasion, during my last wargames interview,
| reeeived a phone call. Stuart (my father) was intlaréégening condition in hospital,

he might not survive. | was inconsolable, my tears blurred my vision and | was in complete
shock. My participant was uncomfortable and | quickly rushed out the &ihesangg

myself together in the car so as to be able to drive home.

My interview schedules for the two case studies sought to explore the geographically
related motivations, attitudes and experiences participants had with models and modelling.
In the context of the model railway case study, | firstly wanted to ascertain how my
participants became interested in model railways, why they model railways and what their
model/s and modelling practice affords and means to them. These questiondeuere crea
from, and related to, cresstting themes one (the sptioes models and modelling can
generate and engagements with them), four (embodied relations within modelling as a
practice (part of theme four)) and fihe (niniature and abstractiom)addessing these
guestions, and which were informed by my scoping research and more formal research in
the first year utilising hobby magazines, books, blogs and internet forums, | sought, for a
start, to identify the t henthgsiagmh(suoshgas mob
possession, the 6odmachine assembled of the
also attempted to understand how modellers relate themselves to modelling practice and
how modellers identify with their models and the affoedaof the miniature and
abstraction. All the questions were considered imperative to ask from a potential range of
guestions that could be related to themes one and/or four and/or five. This is because
they enable the opportunity of investigatingdagraphies that impel and enable railway
modellers to model and the ways in which model railways afford and are made to produce

particular embodied engagements with spaces antimpac@&hese research intentions
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permeated later questions and themes sidaynn my model railway interview schedules,
as will be evident momentarily.

Through my scoping and more formal research, utilising hobby magazines and
books, it appeared thggography, whether through place, landscape and/or atmosphere,
mobiised a mimetic politics in the hobby, generated by and affecting railway modellers
and models in spatial ways. This realisation gave rise to the first inklings of the second
theme of this thesi{§lodels, modelling and material and embodied affects parmsha
spaces (including models) may be constituted, affected, encountered and engaged with),
but at the time the issue described was pertinent for its relations to the first theme. This is
because a mimetic politics is related to the-spmsemodels @modelling can generate
and engagements with them. A geographically infused mimetic politics was considered
particularly crucial in addressing the diverse engagements with-tireespauedels and
modelling can generate. After considering the resasstiogs considered in the
previous paragraph, several interview schedule questions sought to unfurl a mimetic
politics from the perspective of my participants. Firstly, participants were asked for their
perspective on the arguments of several modelyraiters and commentators, these
being on relations between (affective) atmosphere and qualities of models and modellers.
Secondly, questions were placed regarding participants and the displaying of their models
at model railway shows (or exhibitionggninhere was to explore their experiences and
perspectives of modelling work for a show, with the idea of gauging whether a mimetic
politics affected their modelling practice (such as research and engagement with landscapes
and spaces (including modelsy) the wider performance of the hobby (namely, whether
they feel confident displaying their layouts publically or where they display their layouts).

After a hitherto sensitructured interview schedule design, the remaining part of my
mo d e | rail way i nterumisedw usdhue ckeuwlde si nwefroer md
necessitated by placing the paformatdchepant 6:
centre of t he i rdnspred\wby thendethod@ogy mobilised ey thee .
geographer Riley (2010) in his work with farmers on past farming practices (also Riley and
Harvey 2007hayouts weretobecodeg r o mpt s t o dliescctui sosni do n( Rainlde
p.658) for both myself and research participants. Interviews were also to usually change in
emplacemenfrom the living room to the space/s of modelling, the railway layout.
Participants often seemed itching to show me their ldyouts the interviews.

Placingthp ar t i ci pant 6s model railway | ayout

the interview relates to the kinds of research questions and themes | sought to consider.
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These could be better confronted and mordy egrsippled with by the layout being
materially present in the research encounter.

My research encounter with the layout/s and the research participant was predicated
on addressing a researchhe heémeprode ednnaaktii
at mospheri cdo €énmbadedeltions betwadn madellérand,material and
also embodied relations between modeller, material and things, spaces and places. Through
my scoping research with the horbrsthése b ook
issues became pertinent to this study in connection with part of theme four. The issues
were considered vital to address in relation to theme four because for nearly all railway
modellers their modelling involves embodied relations with matedahany have an
expressed desire to represent an affective atmosphere.

When encountering the layout, participants were asked if they could describe to me
how they built it and the decisions involved. This question sought to shape discussion of
the layout in the direction of addressingekearch theme of making. Both guiding and
important to this discussion where themes and questions of how my participants made
things, what they found difficult/painstaking/enjoyable/frustrating to make atrtti@yha
are most satisfied/least satisfied with. These questions and themes were to explore
embodied relations with materials, and materials things, spaces and places. With regard to
affective atmosphere, this research issue was addressed by a thenmpiestiams
pivoting on, how affective atmosphere had been achieved (if it has been)? More
specifically, what modelling sensibilities, techniques and decisions have be&n involved

In the context of the miniature wargaming schedules, | firstlylwadiscern how
my participants became interested in miniature wargames, why they play and/or model
wargames and what their model/s, modelling practice and playing miniature wargames
affords and means to them. These questions were generated frontedrtd,retass
cutting themes four, five and one. In mobilising these questions, and which were informed
by my scoping and more formal research in the first year, | sought to ascertain the
thing/things mobilising my qbaeed mmatueg nt s 0
becoming a General, possession, remembrance), how wargamers relate themselves to
modelling practice and wargames play and how wargamers identify with their models and
the affordances of the miniature and abstraction. The questierzliexed necessary
to ask from a manifold range of questions that could be linked to themes one and/or four
and/or five. This is for the reason that they allow the chance of investigating the

geographies that motivate and enable miniature wargametsltandglay and the ways
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in which models (as figures and rulesets) afford and are made and engaged with to produce
particular embodied engagements with gjpaes. These research intentions imbued later
guestions and themes to examine in my miniatuyames interview schedules, as will
become evident.

Participants were then asked a variety of questions about warfare models (rulesets)
with questions focused on design and thei
meaning an enabdin 6 becomi ng ot her 6, rel attimesg t o o
here in the contexts of the military and battlespace). For participants who made these
warfare models (besides engaging with the models through play), questions were placed to
them aboutiiemodelling techniques, sensibilities, decisions, tensions and aims present in
their modelling. For all participants (including those who did not model warfare, but
engaged with them through play), questions were included that sought to draw out their
sersibilities and experiences with warfare models, for instance; most favourite/least
favourite ruleset and why? All these questions addtbsstesign and the teleplastic
nature of warfare models were developedrmgrecoping and more formal research via
the hobbyods books, bl ogs and online foru
theme four. The design and teleplastic character of warfare models were considered
imperative to address in relation to theme four because wargames play depends upon
enggement with warfare models.

For some people outside the hobby, miniature wargaming is a contentious practice
and in relation to the miniature, abstraction, game and play. Through my scoping and more
formal research, particularly via th@ boy 6 s book s, It became n
wargamers were setfnscious over this issue, including influencing how some perform
their identity in particular social contexts and domestic spaces (through display of model
soldiers, texts etc.). Interviewiem@d the opportunity to explore this matter further, a
matter considered relevant because of its relations with themes four, five and two (at the
time, two was an inkling of its eventual form, as has been noted elsewhere). Questions
pivoted on how miniate wargamers (if they do) negotiate their hobby identity socially
and spatially in relation to negative attitudes towards relations between war, the miniature,
abstraction and play. This research thread was considered important to address because
thegbgebies of model sd involved constitut

On the matter ointerviewtranscriptiorfor this PhD researglranscriptions of
my wargaming interviews, undertaken intermittently over November 2013 ywere ve

partial because | was so pressed for time. | transcribed only what | felt would be very
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important to my research. Admittedly, this generated later frustration because as new issues
crept up, there were no complete transcripts to quickly browse thrsiggta, the audio

files were studied, taking significantly longer. Sorag dialogue was maintained with a

few of my participants throughout the study, consulting them on new issues as they
emergedTranscription of model railway interviews occuved March 2013 and these

were done personally and almost in full.

3.6: Archival research

This thesis engages with archives in the context of hydraulic modelling. In recent years,
hi storical geographers havetodopmbesbde®ga
(Ashmore et al 2012, p.82). Archives and the doing of archival research has been the
subject of lively and serious thought within historical geography (for an overview see Mills
2013). This section draws upon several challengésodwsl geographers in their
engagement with archives when describing how | experienced and negotiated my archival
work.

Archival research on hydraulic modelling began at The National Archives in Kew
(TNA) in the summéer vafsia®l 2ver e vweardaeel wi gihl
6feel & for whether an archival project on
about 130 files, some large, some small, on the HRS between 1945 and 1957. Whilst there
are files after 1957 relatingedfically to the HRS via its parent organisation the
Department for Scientific and Industrial Research (DSIR), these are different. AY holdings
contain, in places, fairly rich correspondence and reports (internal and external) about
model studies and malting practice which just does not exist after 1957 in any quantity.
Particular O6storiesd | found apparent in
mi ght cal l 6systematic quarryingd to oth
Ministryof Power and DSIR are very important to the hydraulic modelling chapter. After
several initial visits, in September 2012 | spent 10 days at TNA looking through promising
files. Over the next year, | visited TNA on several more occasions to examiiespther f
including those related to the DSIR and the Ministry of Power.

Archives, as geographers and historian
view of the past (Baker 1997; Mills 2013). This reality might be frustrating, illuminating

(given the political nature of archives over inclusion and excludiemg¢@mlluring and
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enchanting. The fragmented nature of the archive became frustrating over the ensuing five
months | spent with the material | had collected at TNA. More on fragments soon, but

the challenge of the archival research was made more byffroyl having to come to

terms with hydraulic modelling practice. Having no background in physical geography, for
some time | felt intellectually disletant f
tal king aboutd or 6ihoorw? dd i Mly heex pceormee ntcoe st hha
of Forsyth (2012) and her archival PhD wo
read and understand <camoufl age, [ maki ng]
di sorientating placed (p.82).

The fagmented reality of the archive became particularly frustrating for the matter
that the people 6animatedd in the archiwv
board members of the HRS, the Director and his Assistant Director. Whilst recognising
theébri chnessd of the past can never be o6f
DeSilvey (2006) has argued, hi storical g
absence and partiality, the fragmented reality of the archive had an impadeon tive ex
which | could trace spatialities to lived and embodied engagements with models and
modelling. Although internal/external letters and notes, board meeting minutes among
ot her materi al records relatindgyandor t hi s
contained embodied spatialities involving models and modelling, the embodied
engagements of HRSOGs Oexperimental office
the archive. Their trials and tribulations with technologies, materialapantscand
nornthuman agencies were, however, narrated to an extent within progress reports on
model studies or end of year reports, intended for DSIR or HRS Board study. Forsyth
(2012) writes about how she had to find alternative archives to be ablentd@rcthe
6corporeal experiencesd of WWII camoufl eu
(p. 81). Geographers have been creative i
absences, from material objects and landscapes (Edensor 2@056)storgyr (Cameron
2001; Lorimer 2006). Arguably | could have turned to oral history since a few modellers
from the 1950s might be alive. If my research on hydraulic modelling were to develop
along a historical trajectory, oral history as a researcd metho be considered.

My archival research was complemented by digital afidmev€sneg The Times
Digital Archives as well as Hansard were analysed in relation to a particular modelling
project as well as the HRS more generalkyaiichive of Pathé News on YouTube had

several 1960s newsreels about the HRS. The commentaries and visuals were interesting
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from the point of view of how hydraulic modellers were presented to the British public.
The YouTube archive of Pathé News supppsedl ont ai ns al |l Pat h®ds
footage between 1910 and 197R1{B8s). Incidentally, this extensive virtual archive was
an important resource in research for my model railway and wargarsingieasélso
helping to enrich my archivaldg on hydraulic models were electronic journal articles
relating to work done by the HRS. Exciting for their insightfulness on modelling debates
were O0di scussi ond Instiute bfiCwilEhgineers #rodeadings:tErgingenny
Divisiords

Finally, YouTube itself might be considered an archive. Important to the model
railway and miniature wargaming research are television programs about the respective
hobbies as weblogs)feosm madellere apd gamefs\amarepassther
media on YouTube.

3.7: Conclusion

This chapter has highlighted the reasoning behind the choice of case studies and how, over
the course of the research, diverse spaces (virtual, material, textual, archival), networks
(online forums, archives, texts), objects, collections, institutiofisafiyjdoeople (as
screemames, O6in the fleshd beings, or dead)
this chapter has shown how online research ethics was negotiated. It was considered that
in virtual space questions of public/private are ofteteam making research here a
particularly fraught practice and requiri
2010) on the part of the researcher. The chapter closed on how the fragmented reality of
the archive had an impact on the extenwvhich spatialities to lived and embodied

engagements with models and modelling could be figured.

69



4: Model railways

4.1: Introduction

This chapter considers how model railway layouts afford and are made to produce
particular affective gagements with loved, lost and/or enchanting $ijpaee Railway
modelling iexaminedhere an embodied practice, one affected by and/or producing love,
memory, atmosphere, place, landscape, enchantment, possession, matters of mimetic
challenge with matals and a mimetic politics to models and modelling.

This chapterds discussion on model rail
each pivoting around particular concepts and model and modelling engagements. After an
introduction on modelarlways in 4.2, the first empirical sectddd,detailsthe early
history of model railways at the same time as introducing a mimetic politics within the
hobby around model, modelling and modeller. Such a politics infuses later discussions in
this chapteNostalgia and love are the subject of 4.4 whesbavis how railway models
and modelling are imbued with these emotions, whilst 4.5 queries an idea that model
rail ways are about making O6i deal wor |l ds
discussions. The focus of 4.6 is on matters of research y meoleling. The section
firstly looks at the doing of research and then explores how research can be imbued with
a mimetic politics. What takes place on t
section contemplateembodied relations between delter and material. Affective
atmosphere is the concern of 4.8. Atmosphere permeates nearly all the preceding sections,
but here atmosphere is looked atamedepth conceptually and empirically, with the
second half considering the practice of modalimgsphere. The empirical sections are
closed by 4.9, concerned with play and the model railway layout. Salient points from this

chapter are the subject of 4.10, the conclusion.

70



4.2: Introducing model railways

What i1 s O0railoway modeel leirng 53 uas t , sugges:!
to recognise how wide the range of activi
really 1 s. |l tds probably a wider range t
author Smmad suggestion that ©o6railway modell in
working replicaofafedli ze railwayd (1998, p.10) is a
Tony (below) provides a nuanced understanding of how railway modelling may be

differ ently practiced within the hobbyist 6m

6Many people seem to favour one aspec
There are folk that do superb scenery
the trains; a simple track running through their countryside is enough.

There are others who build superb trains/casiaggons and will

happily run them on set track with ready to plant buildings. There are

others who will get their pleasure out of recreating the operation of the

real railway. The whole layout may be RTR [Ready To Run, i.e.

commercial products], but theyll have a timetable, working signals,

maybe block bells and they will become totally absorbed in a running
sessiond {f}.

The rail way i,6eaabbjinhghsthecmavement ¢

2013, p.329). However, the raivimymore than a technical object facilitating the

Omovel[ ment ] [ of ] peopl e, parcels and pr oc
As Larkin suggest s: 6 Rl]oads and rail way:s
[...] that stand as fitesrsh r ough whi ch the object is seerl
Wi ¢c k ham: 606 W] hat i's the fascination of
i mpossible to convey it in wordsd (1949,
enthusiasmihfi ct ed wi th enchantment, fantasy an

past rather than the present or an imaginary future. Railway entinagidenproduced
by objects associated with the railway, the technological assemblage of the laibe@ay, its p
in a landscape and/or its place in personal memory. Moreover, there is often a desire to
produce an o6affective atmosphered with r
at mosphered is made through 06fiecedliargss paancd
(Ash 2013, p.22).

Railway modelling, a practice emergent from the éacln20ry, is one of several
popul ar activities associated with o6rail w
(see Halsall 2001; Rhoden 208B; Wallace 2006), train spotting and railwayana collecting
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(see Carter 2008). Enthusiasm for the hobby might be generated from and/or infused with
these activities, but equally enthusiasm for such activities might spark from the hobby. The
hobby is gereted, practised overwhelmingly by males from adults, teenagers to young
children (Carter 2008; Yarwood and Shaw 2010). As far as can be judged from the research
undertaken for this thesis, railway modelling is an enthusiasm predominately of white
males andf diverse ages and scei@nomic backgrounds | t hough f or We
ethnicity and gender of model |l ers i s bec
modellers have had a lifelong enthusiasm for model railways, practicing the hobby for most
of their lives, whilst others might have stopped practicing the hobby for a while because
of work, family and space (at home) commitments. Retirement is an opportunity for many
people to practice the hobby and many younger modellers leave the hobby during thei
teenage years, but may come back later (Yarwood and Shaw 2010).

The hobby is predominately practiced in the house as home and the model railway
can Omaked home, which iIis to say give me
h ob by & sinclpde boft, garageeshed, basement and spare bealtioongh shared
family space such as living, hobby or dining room might be utilised instead or as well. The
home and family negotiates modelling practice. However, modellers do not necessarily
have ay desire for making the largest layout possible within the potentials of a space or
the home. As model railway author Rice (1
can influence how much of available space is used. Whereas modellersihtiboaty w
make layouts made by themselves, club modellers will communally make layouts (see
Carter 2008; South London Area Group 2010; Waterman 2009). Modellers, whether at
home or at a club, may find making enjoyable and many will spend monthsyseven yea
making a layout and after completion start making another or the making of one is always
in a state of continual comiimgo-being. Modellers may take their club or personal layouts
to model railway shows. At these shows, modellers can show andcceXpgadets and

meet traders and producers of model railway préducts.

9 Model railway shows are primarily about display. They function like other kinds of exhibitions, whether
those 6di spl ayi ng atBExebitiong1851p(Au@rbaahs1998)j theHutute laewittGthee
Festival of Britain (1951) (Hornsey 2008), urban planning futures (Larkham and Lilley 2012) or farming at
agricultural shows (Holloway 2004).
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4.3: The early years of model railways and
Introducing a mimetic politics to model,
modelling and modeller

The UK television personality and-setf e nt i fsied¢ @ ia&ttdamdsiMay, writing

in his book accompanyldiange st hMa y260sO0 PTr aByB ICR tITaytd
use the phrase o6train setd advisedly: | ©
about trains, while model railways concentrate art much on everythin
p.92). The O0everything el sed May refers
make a o6worl dodé, ,forpamo lweos nardd wirs mdlkeeg sbl ac
(Norman 1993, p.2). A model of a train hasadlyg been around longer than an actual

train (early 9century) bearing in mind models can be things to guide making and to
present invention (Baker 2004; Ellis 1962; Smith 2004). Model railways have a relatively
recent history, a genesis located in the first few decadeseftRéy Britain.

Mo d el rail ways branched out of a pract
has noted: O6[ M]J]odel engineering was a sig
and Edwardian Britain, in trains and hobbies, education and juvendetliter e 6 ( 2 0
p.21). Gelber asserts that by the 1930s 0
[ €] with [é] 6émodel engineeringd [é&], wor
machineryd (1999, p. 231) .amjubtkke their cbferentst r ai n
Through t he &IddeltRaildayspaad Locoddotiveisasno maj or per s
the hobby of model train engineering, Henry Greenly and Basdat{ sought to
enthuse model train engineers to consider the radveayenvironment, an operational
system and its place within landscape.

At the time of Greenly and Basgseh wk eds writing (1909 to
model scale wagerylarge compared with those scales popular, tngéaning the young
hobby was costly and spatially consuming. Because thietiigbby was practiced by a
wealthy minority in their estate parkland or salubrious garden rather than loft or spare
bedroom (Ellis 1962; Essery 2000). Better democratic access and a greateaismse of
were felt facilitated by miniaturisation, the power of home electricity and also the
affordances of an indoor rather than outdoor environment. The toy producer Bing (quickly
followed by others such as Badsettke) established the model raiwvayad e 6 00 0
(pronounced O6double 06 and 1:76). Running

i ndoor model rail way scal es, enabling for
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owner of a small house, or even a flat, to put down a mosivattnaictiature railway
system in a comparatively small space and to get all the thrills and interesting complications
of a | arger i(saefiqured-210op.H16PL 35, p. 5)

I n reading through t he ttogebdsgndeshatsare! v t
writers were feeling insecure and defensive about the new hobby. This was because of the
use of the term O0toyd by some to refer to«
toy Binstead made c | eamlesslyspeakof ggown neen plagimgs : 06
with toy trains do not appreciate the fascination of a true scale model railway, nor do they
appreciate its power of instructiond (1914
are some pl ac aveereiyou run thesriskwobbeihgdyncheél ]f you suggest
t hat model rail ways are nothing but toy
presentations of making model aircraft (Adey 2010, 2011), school geography models
(Barker 1954Ploszajska 1996)i st or y model s (Bayley 1950)
(Withers and Finnegan 2003), railway mode
order of intelligence and for the exerci
opinion of an editorial iModel Railway Né®829, p.162). The editorial went on to
propoound O6[ T] he fact that a model rail way i s
it a 6toy,d and while the hobby undoubted
technical kn@ledge and ability that it is far removed from what is normally understood as
the province of O0toyso6d (ibid).

Rail way modelling was portrayed in th
endeavour. Attitudes oro dvédlatwaancdoonbegan!l 6, O
to permeate through the many books, magazines and articles constituting spaces for
dialogue over the practice of the holbbgdel Railway Newss er t ed about it
brings you in touch with hundreds of other esitsts and places their knowledge and
experience at your servicedo (1927, np). L
to informthereadehowtoma k e a neld 6a prao cd | r ahioldbyists,y . For
taking note from Beal s book according
Ominiature rail way not onl vy pl easingly
representative of the real rail way worl do

Magazines includedwerts from new producers who saw a market for-neadiy
objects. Modellers would buy and/or build from scratch (alternatively -called
6scratchbuildingd). A sentiment madelemg sonmn

wasacraftsmaranddisplayingor oneletterwriter under the pseudonynGr e at East e
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Figure 20. Plates of model railway laydutsn the 1930sSourceBeal (1935).



Figure 21 Relative size ofmdel railwagcalegname of scales displayed on front of table).
SourceBob Syme$ MlodelWorld (1975).
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(1938, p . 273) : 60[ L] ove of <cr afhkllsnthe@ns hi p
use of toolsd6. Distaste was for the model
l atent. Constrwdedt i model dfer ®madeo®luiner Ompassi:
Pussard 2013) and the affective Opower of
present todawlthough particularly among modellers who extensively-beisddhere

are those who do harbasiruch convi cti on. For instance,
myself doing something very different from say someone just buying everything. We are
both interested in trains, but thatds abo

Toy @ model relations in the construction of a politics to model or model railway

come back into the picture when we think about more constructions of the ideal modeller.

Model Railway Constautok e d of i ts r eade moftyoubridbdeht 1 s
rail way system? [...] is it a meaningl ess
curves, the |Ii ke of which has never been
rail way had to have an 0 atbrgaleralwaysaverd noeai mo ,

planned with little forethought so why that which purports to model it. Explicit in Model
Rail way Constructords question and antici
to be striving for realism. Harrington (2012, pgggaphrasingodel Railway NE/@31,

p.65):

6Too often [€é] modell ers began with a
track plan that would fill it with as many railway features as possible.
Such a | ayout was Oboundoéi o be a@abtnon

based on any particular service requirements, it bears no relation to

geographical or countryside difficulties, it carries nedefiakd

passenger and goods traffic, and it r¢

I n this way theumedeé] ea wowl odelr or ai
The underlying concern fdtodel Railway Nexss that a model railway ought to have a
highlyplausible relation with the railway and landscape past or present.

Making an observation on the hobby today, waiilgtterview participants and
seemingly the majority of modellers on the internet forums identify themselves with
capturing certain past or present sfiages (and not necessarily specific, for instance
6 We st Sussex 1 n the 1@ Gdblsydespecially orpnplesenti ¢ s
through the hobbyd&s books and magazines |
1990) and some electronic media (e.g. County Gate 2013; MeR¥2@&b12013), rests
on an attitude that many modellers could be doong to capture spatei mes O bet t

6Better 0, as wi || be seen in 4.6 includes
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4.4: Nostalgia and love

A sizeable majority of modellers model a past. However, quite a number when they started

in the hobby modelledoaesent. A turning to the past an impetus to be with what was

oncepresepmay be i mbued with memory and/or | o¢
[ €] a key well spring of agency, practicel
p.875).Forexd: o[ Rail way model |l ing] gives me al
[ €], I guess the era has passed and ther
thatvehicletorer eat e a time and place | taoutul y mi
0As with many other people, my model rail
the past and reliving those fond memori e:c
Tim:

60l want to step back to a time when s

car ownership was, to an era when travelling was an adventure with my
parents to somewhere with a beach. | do not care one jot if my memory
Is imperfect, but the sensation being transported by train was simply
wonderful and | can capture those momeritgedsain travels through

my beloved Dorset, then | wil/ have s
For Justin, his model rail way is about f e
a small way, to feel that sense otin exhil

models diesel locomotives within a Berkshire landscape after an enchanting childhood
encounter, an everyday prospect vanished
loved is in the loft, or should | say, love, because it still existsy thereyi | of t & .

The testimonies aforementioned are all related by the presence and absence of
Opossessiond. The mini at urTeroughftfe mmidiwe, p 0 s s €
but also abstractiolmved things, places, infrastructures amdscapes can be recreated
of a kind in model railways andhirthe personal space of the home or the communal
space of the club. Thastraction involveith model railways means thiesed space
times camemain relatively safgave usually dust, bugs, pets and damp if these are not
controlled) in that the past is the present always. The future, in many ways giving meaning
to how a model railway may be imbued with memory and/or loss, never arrives. Whilst
thisideaisevidemti Ti mds testi mony from earlier, It
by Dougherty on his Victorian timed layout. Impassioned by his love of the County

Donegal Rail way Company, his 6éancestr al h
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theayout Orecreates the peace and quiet of

ever more peaceful era before the internal combustion engine began tooadseito

this | ast haven of solituded (1978, p. 191
Nostalgia, an emotion infect with memory, is a longing to return to the past, a

homecoming. Nostalgia has attracted some critique from geographers (see Della Dora

2006; Legg 2004, 2005) and arguably nostalgia is being evoked in the statements from Brad,

Bartlett, Timand Justin.Bld al gi a has its origins in med
used to describe and determine an il Il ness:s
to long absences from home, filled with

(2012, p.147). Nadgia, a kind of sickness, is very visceral and mobilises enthusiasm in

the hobby for the likes of Tim and Brad. Alternatively, over time, nostalgia may become

part of the enthusiasm for the hobby.iRstancef or St uart: o061 was mo
stuf yes, al | contemporary scenes. Il just
modelling his 0l oved, finds an added i mpe
6[ T)] here is now more to it than just
peri od] [ € ]gqing backaonplades timthave $ince changed
for the worse [€é]. I1tdés sad, but | am
places again and inhabit them through and in my modelling and it can
be very good to be there someti mesad.

Modelling might bea therapeutic practice and models might be a kind of
therapeutic object or landscape (on therapeutic landscapes see Williams 2007). The
therapeutic, infused with feelings of comfort, may arise through the madidy of

engaging witlayouts of a loved spgeiime and be one of the joys of making, being with

and playing with a |l ayout. This is partic
6ln all the times of trouble that we
that apart from my wife, | can turn to my layout stwut out what |
dondt [want to] know. My | ayout comfo

keep flooding back time after time which makes me feel there is

something good and nostalgic to be proud of and not everything is

destructivedo {f}.

Making, maintaining, playing and encountering a model railway layout can be

i mbued with o6l oved. L thought abosit astat oemha tniad n oan
car e, commit ment , trust, knowl edge, rescfg
Geoghegan and He2014, p.8). Morrison et al (2012) have recently suggested geographers
consider love with regard to its relationality, spatiality and how it might be involved with
the political. Fofrhiend | ove makes i nti mate knowl edge

of specific spatial practices, and attacht
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(2011, p.316 in Tyler and Henkin 2014, p.292). Making, maintaining and engaging with a
layout might be seen as practices of, lesgecially in an aim of resurmectand
remembrance for what is lost and which can be loved again in a material, miniature and
abstracted form. There are also questions
and Hughes being a 6knowi ng, allg)amdilovimg f or
another 1 others (2012, p.243). Relations
of intimacy. This is in the sense that abstraction, the miniature, the making of the model
railway and play with it affords closeness and powerhaitlisvioved. Fanstancefor

David:

OHow el se can you do what you can he
railway modelling] you get to recreate and have something and do
something with that you have an affin
table. You can linger and look, you can get up iclagays that you

couldnoét in reality and of course [ é]

can be comforting to know sometimes that you have that place [in the

form of a | ayout] there in your | oft
A layout may become anobjedddf ove d, | ove emergent from v

play with it presents, a landscape, time, memory, atmosphere and place loved itself.
Modelling the past might be a treatment for the sickness that is nostalgia, modelling

seekingtoquedlhe si ckness through constaangti ng

with the other modeller accounts on nostalgia s parall els wi t h
Operformance of nostal gi ad. Boym identif
6refl edtgiivaed nRoessttaor ati ve nostalgia is 06s

the originald (Della Dora 2006, p. 228) ;
gapsd (Boym 2001, figyesrdels tionr aithb ivde) .n oldran ign ¢
reconstructed version of the pastdo- (20014
defined?o, often overwhel ming | andmar ks d
p a s 1(2p06,] p®@29). For Boym (2Qikktorative nostalgia does not defiredf itss
nostalgia. ORefl ectived n ocavararengemleringiefa n wh i
the past t hat focuses on our | ongi-ng for
changingonvay fl owd (Horning 2004, thatn[gnlke Boym
restorative nostalgiglongi ng and <critical thinking ar
[and i s] [ é] concerned with historical al
for Williams§W]e can love things about the past, butalsdacque t hemdé (2013
Model railways may fall across both restorative and reflective sosjadgiag

certain features of o0ne readngfindstalgiaigdalgeably s uc h
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too dichotomous. Railway modelling mightubderstood certainly as restoring a past
(restorativeput rather than being a national or another kind of collective past (restorative)
more often is a very individual one (reflective) and from the monumental to the personal
space of the home. Furthems, restoring a past in railway modelling might be understood

as nostalgia by modellers (reflective) and one where critique (reflective) is very present. For
instancefor Martin who models the 1980s period:

A

6l know the past wdffculttimegwhenliwast hat r os
a kid, but I loved warts and all what my model is about [a locomotive
shed in London]. The trains were pretty wrecked some of them as you
can see, they were bad tiheat 1t 6s the tremendous at
allthatmakesmead i n that it has goned.

4.5: Making a perfect world?

The artist Stuart Robinson suggests railway modelling is about making a perfect world and
this section pivots around his idea that:

O0[ Model rail ways|] are andepictdeal i sed w

romanticised i mage of a specific ti me

but a time that ultimately did not exist. In this world, like the world of

movies, a story can be created, the past can be how we want it to be,

and the future, or indeecetipresent, does not need to exist. This can

be seen as a synonym that mirrors the way we often look at our own

lives, the past being created by our selective memories into an optimal

version of i1tself with the rough edge

Whet her in regard to architecture, tou

has often been associated with the perfect and untainted, dreamy, utoplaalieveke
or fantasy (Armstrong 1996; Kersel and Rowan 2012; Koch 2010; Momchedjikova 2002;
Sewart 1993). Koch has written about architectural models on public displayleda state
city devel opment project and where 06t he ¢
[in the models] [é], their suweaof@delThel eanl
author of the miniature model is most successful if he or she chooses to expose only the
best side of i fe, creating a fantasy wor
city is a model city (with model in the ideal sense ofidrd). Whilst readings of the
miniature as perfection, utopia and fantasy are vital, indeed politically vital, such readings
of the miniaturgparticularly as perfetitnit discussion on the miniature and miniature

models.
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Graf fi tgir,i megwr mand di |l api dation for ma n
parcel of an affective atmosphere desirab
rail way modelling i s about O6an optimal ve
idealising @s not springing to mind when model railway writer Barry Norman, working
with members of t he Model Rail way Jour n:
imaginary mid940s innecity layout where:

060Gl oom of a northern us Wewantedio t he war
hear the clanking of buffers echoing between the backs of terraced

houses and the feel of the dasten wind gusting through smoke

blackened alleyways. It was to be an everyday scene: the corner shop,

the local pub and a busy urban gtawdh its cobbled forecourt and

cramped platform sheltered beneath a
be grimy urban gloomd (Norman 1993, p

Modellers may go tsubstantialengtts in terms of research effort, modelling
technique and/or persoa | expense to undertake oO6weath
known as a 6corrosion of metals, efflores
mat erials and the wear and tear of every
invol vismdg i @glar nibl each[ing], stain[ing],
(Dorsey et al 2005, p.411). Weathering might be the effects on objects from the agency of
humans (made through marks, depressions, stainf)unora ns ( 6 bi r ds, b a
insectshacteria, plants, fungus, |lichend (Ede
matters (O6moisture, i ce, wi nd, acid rain
weathering effect is often an entangling of several or more of these hurhamamon
and atmospheric agencies.

Weatheringcangpr oduce an 6enchantingd at mosph
of what gives objects and space meaning and emotive resonance for railway modellers.
Enchant ment is read ¢ ololf owionngdnedtnenthriéelt t a
i mmobilizing encounter; it is to be tran
Geoghegan 2013, p.196). Weathering and an enchanting atmosphere can be evidenced in

Normands (1993) test i mamake therideanmoesaexplicit:e r

6[ W eathering is an i mportant aspect of t
it my model would |l ook |ike a toy town, |
[ €] . Worn steps, pheds ant dildpielated ferces ére part of wisat y t
makes the place special to med. For Manch

is a practice of 6creat[ing] at mosphere.

[station and area] intheyears 1946 1947 [ é] . It was no mor e
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secession of hostilities and things are
[ weat hering] powers and paint | am trying
Live 2012a, np).

Modellers will mimic with a variety of materials and particular tools and techniques
the effects of humans, nramans and atmospheric forces and matters on model objects
(see figureZbelow and figures3and 2, pp84-85). Weathering can enhance emotional
attachment to objects and models can be loved because of the pleasure derived from the
weat hering attempt. For 3Jobpainewith véhiklesandmp | e
enjoy the faded lettering, peeling pamat rusty ironwork. Like a weibrn face, they
show characterd (2007, p.218). Weat herin
commer ci al product as |l an suggests: OWeat
turned a bog standard commercial pgodu | nt o somet hing thatos

you and your outl ook and your railwayd (R

Figure2. Heavily weathered | ocomoti(ealy Scen:
1960s, Glasgowg layout by Mike Biss&burce: Model Railways Live (2012b).
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Figure 2. Scene f r dearly@9@stWest Yorkbhiediayost &y David
Shakespeare. Source: Shakespeare (2012).
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Figure 24. Scene from 06 Mai (01968 blewod,sSouth®BValgg ne Sh
layout by Steffan Lewis. Source: Model Railways Live (2012c).
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Modellers may be frightened of weathering buildings, locomotives and other

objects because of a peredilack of embodied skill with tools and materials. For Colin:

OPractice makes perfect, I have only st
techniques on old models [ é], bad weather
Thesignificantmoneta y val ue of model trains and son

wagons) causes anxiety to weather them. Hobby resources in the form of books (Welch
1993), magazine articles (Sibley 1987) and YouTube videos, blog posts and internet sub
forums (Fleming ndate; Model Railway Forum 2009; NSTrainFan 2013) appear which,
alongside commerci al weat heri ngre gooubduct s
enabling modellers to feel more confident in weathering. The model paint manufacturer
Humbrol describes its wea¢ r i ng powders as a Oversati/l
weathering effects to your models, figures and dioramas. They can be mixed to create
different shades, enabling a full range of finishes from dust to mud, soot, rust and many
mor ed ( 201 dilway mpdellers diféenen eskills in weatherihgr a fee For
DovedaleMod el s: 6 This [é] is available to tho
so confident or have the time or patience to paint and finish it. | can offer that finishing
touch [giving] your model that realistic

Becausehe hobby is differently practiced, other modellers might identify with
creating perfect pasts or presents. For Phil:

0l built my | ayout to make me happy [
hi story [ é], | spend enoreagworldt i me i n t |
[ é] . I n model railroads, I find the p

1:1. Maybe someday our prototype world will be one in which there is
no crime, there is full employment, there is a beautiful/healthy
environment, there is no need for veeepand we are all universally
happy people of a variety of skin tones and cultures. One can always
hopedo {f}.

Phil 8ds model railway is the world as it

N

enables Phil to create his utopia at hdtieemodel becomes a space of escape with
therapeutic purposes. As Koch (2012dleelsrredutopia has had little explicit geographic
interest (although see Harvey 2000; Hetherington 1997; Kraftl 2007; Pinder 2002) and has
Greek roots of 06ha hpapapcye ((etuo)p oasnd [nédn ebxoits t
p.2447) . Phi l has sought to assert 6t he
d e si r expreds[idd] the possibility of living in a world other than the one that [is]
see[ n] ar owm 2010 rip). Phil i§ able to eéwelhimaginatively via play in his

utopic construction, a construction bereft of sentient beings and where utopia is never
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threatened or destroyed by thHekowever, damp, mould, warping of card and plastic
models by sunliglaind destruction by humans, pets and wild animals can wreak havoc if
these threats are not mitigated.

Phil 8ds testi mony d rtimewsa notetralway layout mdyo w t
contrast with the mod eatidnebet@een spates of icaanfors i n g
and discomfort (Price and Nially 2013Sellick 203 Making and playing with a model
railway might be a comforting practice and with a feeling of comfort generated by feelings
of discomfort el s eltbeathmme afditensbat@een famelyw h e r e ¢
members or perhaps issues at work, a nostalgic longing, or a concern with contemporary
society for instancéFor David:

Thereds been many a ti me, |l 6ve been g
vents like a good dogaik or a blast of the diome | | s, but thereo:
denying that | find settling down at the workbench extremely

therapeutic. The hobby has been like a secure bolthole and it was

particularly so during a dark and scary part of my life in rRigemsd

Eversit e t hen itds been a nice retreat w

or a bad experience to get througho {
Relations between comfort and discomfort find themselves affecting what a modeller
might model and where model space might be a perfect modéh waeldrocess. For
Simon: O6For me, the graffiti is just an e
to be ugly on my model railroad that I a
uncomfortable about modelling what he dislikes, affectimgttforting potentiality of
his hobby in making and wultimately in pl
comment that modell ers model a past as 0h
do with a desire to forget in a pursuit of angatiperfect past than to forget so as not be
affected by the discomforting in making a

OMy 1930s era | ayout has no =evidenc

Depression, or the unfair treatment of women that existed in the 1930s

-and | compl etely agree with Leeds de

t hink we hawceolao ucraesdt amgobhea lstswsokeide
the world really looks it would be model railroaders, attention to our

10 This is different from some Victorian era mddielal)villages in the UK for people to live in. ThHe

model village of Bourneville in Bir mwhogdntadto was f o
create a utopi@r his workers and their familiower and Houghton 200However, from thetart it

needed forms of control and power through spatial planning and over the body via rules to ensure this (Bailey
and Bryson 2006, also see Bailey and Bi§$6rB2yson and Lowe 2002).

16Home is materially and spans adahg timbrodocateddedd
p.1025) has highlighted (also see R&iR4; Powe2007).

20n nostalgic |longing and perhaps cont emMdadsr ary so
pertinent.
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prototypes is part of our affliction. | think we do it to keep the social
mess from detracting from our own joy

Forgetting can be a positive as wellregative (Muzaini 2014). For Colin, in forgetting
aspects of his modelled sptiee he can enjoy modelling and engaging with models. For

othersthougpand f or Neil: O6[ H]istory should be
For Joe: he[AMérioad]eduth inthg eatly part of tHec2dtury, with the

Jim Crowe | aws [ é], bl ack people had dif-
etc.[..]Ift was a part of our history, so to b

46: Research for a layout

Most railway modellers will do some kind of research in making a model railway and for
engagement with it (6operatingd the | ayou
interested in how research is involved in diggaaf modelling and engagements with
model layouts.

Doing research for making a model railway lapattalsoassessingow to
aut henticall yd enga,gayinyové alynanogr ef practicesy wi t
from observing the summiaue of an oak tree, talking with local pedpdeitaap | ac e 6 s
past to delving into an archive looking at an architectural plan or train operating rulebook.
The doing of researehnvolving things, people, spaces and piae#isbe of differing
intensity for each modeller, might be prolonged and mightniéch an enthusiasm in
doing model railways as making or play. An interest in research in railway modelling may

develop from or compliment a research interest in transport history, local history and/or

family history. T h eese of caunrsecas Grghano impliesp hi e s 0
0[ T] he places | choose to model are pl
potenti al to find out more about what
am interested in thinking about how
changed over i me and what they are | ike toc
research than is needed | think just goes with my desire to learn more
about something [ é]. Il also |ike to Kk
makes my modelling feel more speci al
[More real] because you are not looking at a stranger, but rather a friend
because of this |l ayer of history [in
saybhuh you are just making,bgtructures
t hat |l eaves me c orbtahdind éh¢ .storids, t hi nk |

understanding how places have changed adds something to my
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model |l ing such that I donodt see mysel

bringing a place, within the confines of the space | have available, back

tolfd (emphasis original).
For Graham here knowledge and senti ment
practice of modelling and where such matt
same time, in the practice of researching, modelling ties Graham deeper eroationally t
place. This issue is important in the context of the emotional relations railway modelling
oworks itself iné, and affords, with | and
people and institutions such nas |la nreainl way
intensity of an emotional relation with such things usuatyipte any kind of practice
of research and this idea can be evidence
intensify, relations with landscapes, atmasph@aces, things, people and institutions.

As noted at the beginning of this section, most modellers will undertake some kind

of research and regardl ess o ftimenohmotelofer t he

an imaginary one, forinsta e, a | ayout that presents a
through a countédr act u al O0switching eventd (Gilber
affirms

6 A]t the other end of the scale you
recreation of a real lomat, but with a slight twist whereby [for

example] a housing development is missing and the railway has fitted

into this | ocation. The | ine may be a
actually planned in real life, but run out of funds, or one whitdlis to

imaginary. At this end of the spectrum, | have known modellers who

base their imaginary station on actual survey maps taking into account

the contours of the line and over aspect that the real builders would

have facedd {f}.

Making a model of a more imaginary place might be regarded as difficult to do
6convincinglyd by many hobbyists and in t
highly plausible, as real, both to the self and the wider hobby community. For Paul:

0There are pluses to both approaches
prototype, all the design work has been done for you, track layout,

signalling, operation, but you do have to research it properly to avoid

the pointing finger of the rivet counters [aatigg term used to

describe people with an enthusiasm fo
layout allows more flexibility in design and operation, but you have to

be careful that it remains within realistic boundaries of what the

prototype operatorwouldhdhv e done i n that situati ont

Making an imaginary layout convincing for Mike requires considerable knowledge about

railway practice:
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6l f you have enough books and photos

can model it pretty accurately without dctyal k nowi ng why you(

buil ding what youdre building. Why i

particular way? Why is the signal box at that end and not the other? Why

does the Up line curve left after the overbridge? But if you want an

baccur at e 0 tition® ldcation, yoifi need tof research these

t hings [ €] ,youndedtoknowitte signalligeptinciples of

the company you want to model and the topography and geology of the

area you wish to |l ocate your model i n

Whether modéhg a real, one®al or more fictitious location, modellers might look

for knowing, among other things, how an object weathers, train service rhythms, an object
as dimension or an embodied feeling for an object, place or landscape. Embodied feelings
mayar ri ve through a visit and the doing of
photographs, pictures and text whilst at home or in an archive. The model railway writer
Barry Norman was affected by photographs of Lydham Heath station tak&er®80th

0l was attracted by the atmosphere of
something about the neglect and sadness of this frail railway struggling

to exist in a beautiful part of Shropshire. The rusting rails lying beneath

weeds and withering grasgaeva poignant indication of the economic
depression of the Bishops Castle Rail
decline that provided the focus for a
to model the station as it may have been; | wanted to do more than that.

I also wanted to encapsul ate the at mo
sufficient in my view just to choose a station to model. It is important

to interpret it so that you play upon the ideas and feelings the station
conveys to youd (1993, p.1).

A diversity of texts from maps, architectural and engineering drawings, railway
company documents to local and railway history books might be important in a practice
of model railway researdlodellers may have developed their own archive and/or
reference library at home and/or at a club. Several enthusiast societies exist to help
modellers in their research work such as the Historical Model Railway Society (HMRS)
located inthe UK. The HMRSsva 6 f ounded in 1950 by histor
and exchange records, drawings and photog
the HMRS to exist as a society is to 06enq
accuracy® BpAdMRS 2014b,

Magazine articles, books, blog posts and websites may be produced by modellers
with a view to encouraging and/ or easily
aspects of model |l ing or to maténeto adthout hen't
books, articles, websites and blog posts lie with particular ideals of modelling and model

railways and constituting a mimetic politics resting on an attitude that some modellers
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should be capturing spdce me s O b et t e rildsophy ofrailwgy imadellsyg b i | i
as described in 4.3). The idea is that particular ideals on mimesis need stimulating in other
model |l ers and can be in response to conc
layouts at model railway shows, in magazmkesrainternet forums and YouTube.
Examples of problems modellers have been concerned or anngyaadwitbtivating
their writingincludes train movements (Nield 1988), motor vehicles (Morton 2007), farms
in spacdime (Clowes 1984) and railway compalgur schemes (Stationcolours 2014).
With regard to train movement s, Forster a
involved in O6how a real steam shed worked
go on todeclare wer e 0 st rather thanrseethingly Iraadora sollection of
| ocomotives moving around aimlesslyd (ibi
in concerns about layouts and a motivational force for writing. A recent article by Nevard
(2011) concerepsiteetlfuwi SEKRD6OABMespher ed.
60Somer set and Dor shelovedralwan to itsRrahudiagsisasapdiclosed mu
under the 6Beeching cutsdé of the 1960s (
article O6pr esyeonutrs |1aby owiaty sr etaol lhye [cuetails ur e t |
the Omodel abilityd (2011, p.38) of these
certainly a feeling of thea®&d €Ewpr ehd e
locomotives poweringdlegt hy passenger trains over the
signal mands rather elderly Morris 8 seri
correct (or authentic) stonework colours and textures, signs, woodwork patterns and brick
colours.

The premise of Nevardds article is to
whet her their tiea&Duat masgpltarpddrseo 6as Oeve
|l ayout representsdé (2011, p. 38 forGmipphasi s

I understand why people do it and |
sef ul i nformation, but the tone to a
condescendi nlpbbnd if peoplk lare Bappy with their

| ayout wh o 6 srong,dheysaeeyloing something niglet! Asv

|l ong as the | ayout does what | want i
that time and place [when | was a schoolkid, commuting on the trains]

then who should dispute that?! (emphasis original)

0
u

Some modellers might not be enthused to undertake research on certain things or
the layout more generally. hwstancef or Harry: O[ W] het her the
be there or there [pointing to several places on the layout], thexalifditince to me.

As |l ong as | am happy and it gives the
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embodied effort which can be physically and emotionally taxing and may-b# #turn
undertake research (something authors might seek to combatubingriodormative

articles). Relatedly, the doing of research, particularly where archives and libraries need to
be visited, documents and photographs copying and books purchasing, can be expensive
enough to prohibit research.

Observation, aukject of critique for some time in historical geography and
particularly historical geographies of science (see Kennedy 2008; Matless 1998; Robinson
and Mills 2012; Withers and Finnegan 2003),-ides#lfiably for many modellers an
i mportantskGelmbdo diRodboi nson and Mills 2012)
important in making atmosphere. Fstancefor Gerry:

OAny model |l er worth his salt woul d

atmosphere on his layout through research. In fact, | wodday@s

to say the viewer shoul d-glowinpbl e to ga

origins and area of country being modelled without a train being in sight.

Observation of architecture, signalling, stone walling or fencing, cattle

or sheepcountryande n o { f } .
Gerry refers to 6correctdéd atmosphere in a
itself as set in the Lake District for example, Gerry expects the layout to feel to him like
the Lake District. Fored&Gtedror 6bseheatic
landscape to arise when encountering a model.

The model railway club South London Area Group (SLAG), describe an aspect of

how they went about ©6éset[ting] the scened
based on Padstow railway station in the springtime landscape of North Cornwall:

OResearching the North Cornwall area

very helpful start, throwing up some gems which are typical of the area.

That was supplemented by litefai e | d research [ é] , I

information about such things as soil, hedgerows and florathép to

wehad known nothing of a 060Cornish hedg

a hedge bank, built of slate and earth with treescaub growing on

top, butif we were going to set the scene with our modelling we had to

understand all of this®6 (ibid, p.23).
ForLynchandLaw bser vati on is an 6éarray of diffe
looking at, peering, spotting, inspecting, perusing, seeing as aladtageing nce d (19 ¢
p.339 in Robinson and Mills 2012, p.413). Observation might alsdbedonald in¢h
cont ext of birdwatchi ng o0 identfyings hecognising, 6 [ A]
recording: information [é] being sought a
gathering of datad (2002, p. 61 | otepRobi nso

and camera, a SLAG member took a field trip to study hedging in North Cornwall,

92



describing salient featusepposedital to hedges there and, therefore, critical features to
model if a layout was to produce a feeling of the North Cornwall l@&xdscap

OVariable height, mixed species, ragg:eé

short, gappy, lush, verdant and stocky. Few trees, mainly shrubs.

Generally, 223 meters high and appearing maintained. Often

constructed on a low earth bank (sometimes ségmitigstone core,

but not usually visible as syday nominally-1.5meterhigh from

which the subsequent vegetation has grown unrestrainedly

predominately upwards and to some exXxt

p.23).
Given SLAGOs pr obpsesiette spriagyob 1954, nvemlsers obeserved
how hedges | ooked at the time via photogr
and immediately pestar [ é], hedges |[being] [é] part
With the photographs, the memberade the decision to give their model hedges an
unkempt appearance.

With regard to operating the | ayout,

passenger carriages and wagons) and a pattern of railway operations that would be
plausible. Thirequireaignificantnvestigation, for instance:

O[ S]tudying the British Railways (Sou
Notices revealed that there was a considerableetalyme for stock
arriving at Padstow [the station SLAG were inspired by], ptegdon
cleaning and servicing. Thus, there would be considerable movement of
trains between the platform and the ceé
Robinson and Mills (2012) hasieown how observation is not only about
observingput al so being observed. Gerryods stat
be able to gai n -@mupingdegms and ared bfecoundtry bemg@d s p
model | ed, [ requiring of the modell er] [ é
walling or fencing, cattle or sheep country adrs@d |, I's a case in poi
their model at a show may find they will be judged by other modellers on the plausibility
of the layout and from there the thoroughness of their investigativé weopkassibility
of scrutiny wil!/| mean model |l ers might f eece€
efforts to ensure the layout is suitable to withstand critique. Andrew looks back fondly of
a show encounter when he was a teenager:

OMy Caaske 5071 06Spitfired became the
So

60Spitfire was a ut hern | oco and wo
Newt on Abbot [ €], also it was to the
rebuilt, so would not have run without its streamlined casing age/ou ha

model |l ed hered. Hi s parting words we
in this hobby young mand [ é]. I rest
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consoled by a wry smile from my <coll e
go and get the br ewofhisprdc@amhationsooki ng ba
were actually factually correct,-nmre so than the advice concerning
research! o {f}.

Model rail way shows can be spactns for
and by association modellers may find themselubget ®f critiqueSome modellers
may eschew displaying their latest modelling efforts and/or stop building layouts with
shows or particular shows in mind because the possibility of scrutiny makes these spaces
discomforting. Modellers may prefer inste&eép their layout/s at home/the clubhouse
or go to shows anticipated to be o6friendlI
his model railway layout:

A

60l have been to a few [ model rail way
quality of the layds. | have seen some [layouts] and thought mine is
way better than that! When it comes to it though I think [to exhibit] you
have to be confident about yourself and your work. This is the most

i mportant thing [ é]. | relygesddsodondt t hi
this |l acking in confidence really sto
this out thered [at a model rail way s
model railway show is not my kind of thing because from what | gather

[ €] youdre [ é]yowpdr abtoinn ge dtgheed [all | t he
about i f anything goes wrong [ é] or r
will sayd (emphasis original).

Whilst some modellers may shy away from exhibiting because of a lack of
confidence and/or fear over howethand their layout may be critiqued, for others the
critigue possible with model railway shows can be welcome and affording. For Elliot:
6Scrutiny, yes certainly. But | would be
attention the models ggtn d [ | ] am happy to talk to vis
6l 6ve found exhibiting hard work, but | e
with anybody about any merits or probl ems

Some modellers at exhitmits will display near to the layout the research materials
they have sourced and usually alongside a written account of the layout, detailing what the
| ayout represents. For Darren: ©610dve had
ofmodelsad operating procedures questioned,
al ways carry a folder of phot os for t h
|l oco/ working/timetable/building/feature i
photographsgmportant in his research. This folder and its photographs enable Darren to

quickly prove, to the best of his knowl ed

94



4.7. Material affordance, material agency and
mimesis

Recently, geographers have startedtoengdgeexp t | y wi t h O maki ngo
2015; Price et al 2014) , or more specif
involving the working up of crafted material objects, from stone qRetims 20183, Oy ar n
b o mb iPncg 2014{o dry stone wal(®atterson 2014). Model railways can be seen as
a creative engagement with issues of challenge, play and experiment with objects and
material s. I n this | atter regard, rail wa
(Yarwood and Shaw 2010) alongsidg#h practices as quilting (Stalp and Conti 2006,
2011), woodwork (Turney 2004) and DIY (Watson and Shove 2008). Modellers may find
producing their model worlds enjoyable, a Toyey mayspend months, even years
working on a layout and then soon afterptetion start making another poe the
making of just one is always in a state of continual eoaiiging, always to be
O0i mprovedo6. Other modell ers have | ess int
an end; to have and play trains witiodel.

Modellers who enjoy the craft side of the hobby will buy model kits (buildings,
railway carriages, platform benches) and-meszdly or readgppropriated models (the
former, but also walls, grasses, hedges and bees)ay transforrthese in some way,
whether through weathering, painting and manipulating. Modellers may also appropriate
and transform materials in a practice of mimesis, working with materials to create models
of cliff faces and rocky outcrops, vegetation, rivers, femess and buildings among
other thingsand often practicing an ©Oinadverte
Hitchings et al 2015). I ndeed, as rail way
always been adept at spotting items that can b ysés far removed from what they
were originally intended for. This could be using a product intended for one scale in
another or, as All an Downes does, recycl
Modellers will make something rather than buy a commercial product for a number of
possible reasons; they gain enjoyment and pride imadelbbject, have a dislike of a
commercial product, a commercial product might not be suitable or available and/or
budgeting can be a factor (see Freezer 1987).

This section is interestednacingrelations between modeller and material in the

making of models at the modell erds workto
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for many railway models and this section draws conceptual inspiration from several
strands of thought on ndmuman things. Firstly, this section is interested in the
archaeol ogi st Knappettds (2004) writing
interested in the uptaké o mat er i al s, wh at a materi al I
properties of materials may be understood in terms of their performance, their relation to

ot her materials and t heWere2lg 5848 Setondlyf pr oc
butjustasimor t ant to this s eicst iBenn naest tKonsa p(p2e0t Ot 4

on Othingso. Bennettds project, whi ch ha
geographers (see Téfiee | | 'y 2013) , has been to usher i
ofnonrhuman o6t hingsdé, dusnamt agleingyl. od ki Bg nate
vitality [ €] | meediblestcdmeodiiespstorns, métalstomly t hi n g
to impede or block the will and designs of humans, but also to astagemnis or forces

with trajectories, propensities, or tend:é
can be seen as a levelling of human power over theinoma n, f or Rober t s
the importance of the object not as a prosthetidtaokr human agency, b
capable of acting on its own termsd (2012

~

geographer Patchettds (2010) work on taxi
craft and craftdavdrkor hPahehéeot 6dasoprsee:
human agents wupon inert and passive mater
2011; Gane and Back 2012; Sennett 2008). In mobilising the agencies of materials in
modelling practicgve can thinklabout the place of negotiation witlnimesis.

The back cover b | u €rbating cealidtld lantséapes for2znode0 )
railwaypronounces O Wi t h chapters on modelling tre
and hedges, this Howvill tell you everything you need to know to design and create a
uni que and speci al setting in which to o
many books on model railway landscaping as well as weathering and structure modelling,
Hi | | © s prdducedkwithi a view to impart knowledge and technique on achieving
mimetic effects with materiala image and tefgee figure 25, overle&iowledge and
technique becomes for Hi || through vyear:
modelling railway f or over t hiorrt yf oyre aBosodt h(:2 06110, b rpi.
many years of experience and the myriad skills acquired by any modeller with time and
pract i c e dnlipelf@wndhlog postdand YouTube content have recently

BKnappettds wor k sonbeafofnadr d&@inbcseosn 6rso v(el 97 9) 6t heory
affordances are more than directly perceived.
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Figure 25 redacted over copyright

Hi || .
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emerged as online spaces presenting attempts at foitgesisuccessful. This idea of
6showiknigngn® (Lehmann 2012) -interest(statusiwitisi,s e mi n .
hobby) and/or philanthropic reasons (developing the hobby). For iffsiaBaeglow on
the purpose of hTiree denetogiets NS0 naer ta xcd @kr tosn hoe
good crack at solving the problem, but there is still no such thing as the perfect model tree.
| would not for a minute claim my efforts have changed that, but they might represent an
approach worth developing. | share them forwwiee 'y ar el wi®7).t hd (200
60 Mo-thaki ngdé can be considered an o6act i\
expressed in another mediumd6 for the eco
6another mediumd such as copper wire, s a
teddybear fur and paint for grass, paint, glue and resin for water, brick card and paint for
walls, that can be so effective in maintaining enthusiasm for the hobby. For instance, for
Brian talking about his 6scenic modelling

O My sceni c arecabivayt ¢voluing [Break shawk isie some

old photographs of his previous | ayou
really satisfied with what | have done, | am alright for a while, but that

satisfaction wears off. It can be annoying because other peopk say, w

that | ooks good, but thatods the way i
drive to challenge myself [€é], to try
di fferent materials and different | ar

betterd.
It is engagement withaterials within a challenge of mimesis that keeps Brian interested
in the hobby and where materials have an agency Brian has to negotiate. Whilst negotiating
with material agency might be thought of as annoyingly disruptive to the will of the human,
it is the negotiating with material agency for Brian that is part of the enthusiasm for the
hobby. This is an important point because many railway modellers do not so much model
in spite of modelling, but rather because of modelling. Relatedly, certaineatsiosph
landscapes, objects and places miglunmeepositively affecting in so much as the
challenge they present to expressinstancefor David:

60 When | saw the Leighton Buzzard Quar
with the whole of the washing planttinsi ent i rety [as a dio
because that rusty metal drew me like a magnet. Derelict ironmongery

fascinates me [é]. When the rust is s
undercoat, the primer, back down to the dusty bare rusty metal,
something clicksii my brain and says ah! I mu s t

Railways with Bob Symes 1988, np)

Modellers mightegardtheir material engagements as play. The anthropologist

Miller hasarguehow, i n the context of craft, oOwe
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things and revel in work that has no cl ea

Mill er goes on to note how many of the a
(V&A) ®?ower of Makinge x hi bi ti on (2012) 6show how sk
mi micryo (ibid). For Stuart:
6[ Making], its hands on, you are usin
you what to do it is just you and the materials and you arefsering
can achieve something [ é&]. Materials
people do, but that does not mean to
[ é] . |l think there is a play aspect f
a better way to model wateroete [ €] because here you
things you could do to get there, y 0L
know the outcome and you dondt get to
wrong or so long as you keep it in pe

The affordance of material to modellingightbe strongly related to its material
agency. In making houses and other kinds of structures, Barlow writes about how he has
found the agency of sever al materials i m
materials like adr, paper and wood [ é&] not Jjust bec
with, but because when they warp or settle they tend to do so in a gentle, downward
fashion. When the plastics decide to go they usually furl or bust in a spectacularly unrealistic
fath i o(1P90PP.558). In choosing a material for landscape foundations (where a material
needs to give shape to the contours of landscape as well as give some support to whatever
is placed on itL.ees stays away from expanded polystyrene after finding:

6[1']t is extremely difficult to cut a
crumble into pieces which in turn separate into tiny beads which are the

basis of its structure. These beads have a life of their own for they

disperse far and wide and clingteeww concei vabl e surf ac
rapidly came to the conclusion that the sensible thing to do was to
consign the materi al to t(1980, scrap bi
p.490)

Barlow (below) writes about making trees with several kinds of cable, fndgenty
of one cable over Bowden cable (to make branches) more desirable because of its

propensity not to hurt his body and requiring less bodily effort to manipulate:

6This kind of cable can also be quite
smallest stinds stab and prick fingertips unmercifully and it is true to

14 Commercial manufactures make special modelling materials for railway modellers and they sometimes
promote material agency in product adverting.ifstanceS| at er 8s Pl asti kard Li m
plastikard product as ©6a specially balanced compc
chosen to provide certain properties. The resulting material is tough yet flexible. Thisheiogiagtic

is produced to very fine tolerances of thésk, is damp proafnd is not affected by normal climatic changes.

It bonds almost instantly with a suitable solvent and nothing seems impossible with PLASTIKARD and
MEK-PAK, the perfect bondingmiéd umé ( S| aters Plastikard Limited 2
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say that every model tree | have ever made has literally cost me blood.

This is why | rather admire Barryds p

wire producing an effective result for less sweatia method will be

also somewhat quicker as Bowden cable is quite difficult to manipulate

requiring heavy duty pliers for straightening and strong wrists and

fingers for the unravelling process?©d
Placing questions of mimesis into linésveen affordance and material agency, Harvey
writes about how water may be O0represente

6Some model |l ers have experimented wit

than most [é]. You just candt scale t|

tension sampbw doe$edt Another met hod

by modellers involves the use of transparent casting resin, poured into

the moulded bed of the channel to set solid [sometimes]. Many accounts

of its use have been tales of disaster with leakage, failuxadwsatr

di fficulti-3®)sd (2006, pp. 33
Harvey suggests the use of water to represent itself does not work well on a layout because
of scale issues. Waterds agency, in parti
and rock on water amgother materials, cannot look exactly the same when smaller. This
leads on to a point about material agency, affordance and scale. Materials will be adopted
for use in relation to how they perform (and sometimes with other materials) for a model
railways al e . For Neil: 61 am very happy with
met al i f it has to be because iItds somet
t hings] because [ é] physically yeaed@andcanot
practiced here as ratio: 6 A] proportion
Dictionary (OED) 2015a, np) as opposed to level, which geographers focus on (see
Marston et al 2005). Scale here affects the uptake of materials and phattare it
modelling. Although there are differences between the kind of scale railway modelling
practice iIs shaped by and scale as | eve
Omakingd6/ dunmakingd6 o6relati ons drounéforween 6
similarity.

To refer back to modelling water, for Paul his problem with the use of real water is
6electricity and the addition of extra de
enemies of model r a pldcevad waser, Harveyy20@6) considers { f } .
casting resin, a popular approach. This is because ofcantieresional appearance and
casting resin is not necessarily reactive to paints; the use of paints can help give a murky
effect. Modelling experienceshwtiite material as Harvagted earlier are not always

positive: 6[ T]ales of disaster with | eaka
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35) . 00t her di ffi cul tiiessarcepmtheysanteesubjecedf at e d
water, Toppingvarns readers about how the making of a mimetic effect of ripples in resin
(resin as the body of water) has to be tied with what the resin is doing at a point in time,
therefore requiring great deal efgilance to achieve ripples:

60 The t oerwaséefsuntdit hladareached a smooth gbfflee

state and with a toothpick the surface was plucked with a slight curving
movement I nto small eruptions [ é]. Ti
eruption would subside and if too late it would nottoeefd properly,

this is a job for considerable patience and an uninterrupted free time of

sever al hoursoé (1978, p.170).

The making of a model railway in working with materials might generate feelings
of satisfaction and joy, but also frustrat&adness and bodily and emotional pain. For
Alistair:

61 had awohreklilngofona makmeng t hose cliffs
You get frustrated and some heartache
way you thought they might or hope or you are strigggiith

something [€é€]. [Modelling] can put yo
to control it and kind of keep it to
fact, | would say getting frustrated and all the rest of it keeps me

motivated to do things [inthe hgbh 6 ( emphasi s original).

Waterman writes about the emotional and painful affects he and his team of modellers
experienced in a practice of mimesis, trying to get teddy bear fur looking like grass:

60lt was with great trmgbledaEgrasen t hat w
because there were three big banks on
would be a challenge [ €é]. We must ha
months trying desperately to make the grass look the way we wanted it

to look and although we thoughita s 6 OKd we knew we <co
better because Mi ke Taylor, our Team
and down with satisfaction at the res
got huge blisters on our hands from wl
downandweéd even ruined a pair of gentl e
Sunday mor ning, out of pure frustrat
happened to have a blow lamp in the boot of his car and decided as a

|l ast resort to set fire tohe¢he teddy
expected such a spectacular resulebunilat worked! Because the

teddy bear fur is fire retardant, it did not go up in flames, but it did

shrink and shrivel and with the added realism of lying in the direction

that the wind had blownd (2009, p.71)

Il n Water mands nar rfahe teddg beariur isvolvecd questioss ofu pt a |
similarity and difference with a piece of grass and an area of grass, similarity and difference
being affordances of the teddy bear fur for Waterman and his team (similarity in so much

as the teddy bear fur wasnpmsed of massed, flexible, vertical fibores each mostly alike
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and differencan the sense that the teddy bear fur had a different cellular biology,
composition and size). The teddy bear fur via tools and techniques was altered to give it a
more mimetic agarance, something Waterman and his team found frustrating and
painful to achieve since they had no previous experience in getting the effect with the
material. Arguably, the materi al became ¢
the balance uhtout of frustrationa blow lamp was actioned into service. How the blow

lamp was used and its effect on the fur was positive because how the material was affected

meant it looked more like grads.oughfrustration and damaged tools came new mimetic

knowl edge which facilitated more easily t
foll owing geographers Carr and Gi bson, W
concepts of failure, error and adjgst ment

rather than obstacles to be overcomedo (20
Choosing or not choosing materials may involve an understanding of them
through previous experience (Were 2014)aasd i n Wa 't ,éhisrexperiénse c a s e
might be a frustrating one because of the difficulties encountered or time and effort spent
on a failure and the effects of efforts are more often than not uncertain. This is where the
hobby books, articles and online media on landsachp&wture modelling can become
important. These are written with a view of helping and/or offering people inspiration,
bypassing experiment, frustration, disappointmergigméicantime. However, many
modellers are often keen to develop theirownriec gues since ul ti mat
6goodd tree might be anotherdés O66badd tree
Before this section closésis worth noting that whilstlayout may become an
object of 6l oved as noted i n 4hitfresertsyr ough
alayout, but also something made for it, ategbecome an object of love through the
embodied effort (6bl ood, sweat and tears

through sentimentality and memory across space and time foit thleczd in itFor

Harry:
0These | ayouts | have kept [ Harry has:s
constituents of his others], this one was one of my layouts | made at the
time our first son was born so | vividly remember doing bits on that so
lhave kep t hat one, its rather precious |
i mportant [to me] because of all the
think | really developed some [modelling] techniques on this one so |
am attached to this one as well for t
Rel ating to Harryos testi mony, Gauntl et 1

particularly significant work with potential to help geographers think through the
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geographies of making (Price 2015), argues that making connects or brings people
togethe . This is, of course, true, but Gaunt
the emotional connections with the made object through the process of making and which

Harryds testimony evidences.

4.8. Affective atmosphere

Affective atmospherbas been of interest to geographers in recent years, research
attending to how atmospheres ©o6constitute
(SBrensen 2014, p. 1) and particularly fc
atmosphere (see Bille 20Bissell 2010; Edensor 2014; Lin 2015; Watts 2008).
Engagement by geographers with atmosphere has centred on atmosphere as understood
by B°hme whereby atmospheres O0i mbue every
unify a diversity of impressions ( 2 0 0 8 , p.2 in Edeassesses 2013
at mosphere as 6something distributed yet
that registers in and through sensing bodies whilst also remaining diffuse, in the air
et hereal 6 {(m2sple@ can pe. tHoaght)of. aspdaduced by subject and
object and of having an aeri al spatial ity
model railway internet forums and as will have been noticed so far, in books and magazines
on layouts an@dlso mobilised by a number of interview participants. This section is
interested in how atmosphere is involved in model railways, including the making of a
layout.

At mosphere can motivate people to mod
gpatiality. Atmosphere can be affecting, much like when Béhme argues that atmosphere
may be O6somet hi ng,][takimdpcohs sceasns icoonmeo fo vuesr |uisk
(2008, p.3). For instance, Chris had become enchanted by the atmosphereut#ra partic
train scrapyard:

60ne of my first |l ayouts | ever made \
because when | was a young [amateur railway] photographer |

remember going to look around this one locomotive scrapyard. | knew

it would be a particularly atepheric place because of course | loved

trains and these places are like places of death, mortuaries if you wish.

When | went there, there was something of a really gut wrenching

at mosphere [ é]. There was an overcast
about o rain, early morning. There was a perfectly good engine being

shunted into the scrapyard. By the side of the yard there were parts [of
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already broken engines]. | can still remember it now, but that feeling
about the place got me interested in railwaylimgdectually because
| thought | have got to see if | can try and conveyht#watbreaking

atmospheit .
As Thibaud suggest s, at mosphere 06gives r|
matter in which we moved (p@titi, op. 20mMmobEp

possessive capture, atmosphere may also inspire and impel action in the world such as
modelling. Chris was moved emotionally to model the atmosphere which for him pervaded
the scrapyard. This <can | eatmbsphere antd the t h e
enthusiasms behind that, but more can be said for the moment about other atmospheres
with modellers. The atmosphere encountered by Chris was a specific atmosphere.
However, atmospheres can be guaaginary. For instance, particulaces as Edensor
suggests are wel/l known to be particul ar/l
cat hedr al [é], a forest full of birdsong,
point in UK railway model |l dwygl a@ndBumpki d¢a8
of the country railway station, particularly of the Great Western Railway and in the inter
war(1918 9) period. For Derek: O0Thatdos pretty
people who go aftphetb@afépucodheci fégjedt eo

countryside, a |ittle bit of [train] acti
Whil st atmospheres O6may hinge on their
movement and rhythm are importantg@enh ange i s an i nherent ¢

p. 3) and Derekds mention of train 6actiyv
movement of trains. Movement and rhythm might be important for railway modellers to
atmosphere since both can be aromapt aspect of place and landscape (on rhythm see
Edensor 2010). For Pendon Museum (2014thggountry branch line railway has an
unhurried atmosphered and one modell ers
trains and the kind of timetable thedel is run to. Although Jason (below) does not
mention atmosphere, his testimanglerscorethe importance of rhythm and movement

and to which modellers might find important to atmosphere:

O6For me, apart from the odmentous enjo
can play its own part in oO6telling th
the real railway was/is all about. So how the timetable ebbs and flows
throughout the day/week/seasons, what shunt movesimgegaken

andf €] how t hey welatonshipbdtweerttte kignals t h

and where trains moved to/frometrelative speed of traiat;.are all

things that movement can add to the depiction of a scene. A layout

where the operation is accurately portrayed is not only absorbing to

y
e
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wat ch, but can al so contribute to cr e

.

Modelling enables people to produce and be with particular atmospheres they are
enchanted by and may love and cherish, making these atmospheres present within the

pag sonal space of the home or at a model
tremendous atmosphere [ é] I found myself
reproduce on my mod el rail wayad (2013, p

comforting, enchding, but they might also be thoughdvoking, enjoyable and
challenging to make. Modelling enables atmosphere to be a creative engagement and vice
versa. Fomstancef or John: 61 wanted to try and ca
that feeling,a@es sence [é], itds so difficult to p
people do manage it and they manage it through sound, ligdntiagcenevarious
textures, colours and thatods where my aspg

that,how do you do this, how can | get that atmosphere, these are really quite exciting

searching questions and this is [é€&], what
his hobby is &6alll about the chall{8nge of
Similarly, Peter suggest s: ol woul d say
continually 6innovated my approach to act

my creativityo {f}.

Some modellers might be keen on producirsgnaosphere because of thought
about its potentiality to take hold of others. Here, models have affective power (which
should have already been evident particularly in 4.4 and 4.5). For Neil, who gets joy from
seeing people affected in particular wayssby hiay out at a model ra
them to be really taken up with the atmosphere | think | have been successful at conveying
[ €], itds great when people are feeling
sign | have succeeded in my modgllinwo r k 0 . Whet her at a mo (
YouTube or via pictures in a magazine or on the internet, a layout and its atmosphere may
Opull 8 someone back aJhaisaid, at madel eaigvayi shows o e x
but also through the hobby mzagas and online forums, a layout may repulse, or rather
more mildly, annoy a viewer. This can rest on senses of incorrectness or inauthenticity;

that the | ayout does not capture its o6pl a

150n viewing there is also an issue that in encountering layouts and atmospheres modellers and spectators
are, | tentatively suggest, not so much a body in the midst of the haze of atmosphere as bodies out of
atmosphere. This particular thread to studffiactime atmosphere was unfortunately not considered until

the writing up of this chapter.
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landscapeorag our n on the O60Somerset and Dorset

Senses of incorrectness or inauthenticity will likely at once both dispel and produce an
atmosphere, perhaps an unlikeable atmosphere infused with disappointment. The arising
of auch a kind of atmosphere is blamed on the modeller and affective atmosphere is part

of a mimetic politics of model, modelling and modeller.

The atmospheres model railwaygproguce with human bodies are arguably
atmospheres reliantonthegmanat i on to o6fill in the gaps
railway atmospheres might always be-iquaginary. This idea is tentative and was
unfortunately not discussed with modellers in interviews or on online forums. However,
much that may make atmosphere cannot be produced on a model railway, particularly
certain sounds, smells and movements, lighting effects and even certain atmospheres.
Patrick (below) resigns himselfateiewthat modelling atmosphere is a disappointing
project because th® atmospheres he wants to produce are illusive to creating on a layout:

0l would |l ove to say that | have capt:
moments | think are remarkable, but no matter what devices | employ

| think it is impossible. How do you tae the feeling of stepping off

a freight train at a meeting point just to walk around a little bit? Your

meet happens to be at the exact moment a rain shower stops in the early

evening and the heat of the day causes the grass to smell that certain

way. he grass smell combines with locomotive exhaust, creosote and

hot steel [...]. No matter what | do | will be disappointed because the
results will come up shorto{f}.

As Lin notesupb[Adhtbefdobfvat mosphere] m
of actions preceding their situational
atmosphere hadtended tats productionwhether this might be through atmospheres at
a football stadium(Edems 2014) to the making of ©6cosy
lighting effects (Bille 2014). The remainder of this section examines in detail the production
of atmosphere on a model railway layout and which raises an important case of how
embodied practiceay inform modelling as a mimetic practice aimoidzetant to models
as representatiansrom the perspective of geography work on atmosphere, this section
furthers work on atmosphere by considerin
et al 204) , l ooking at t he 06 a fing]laimbsph@resaandd pr a
ambiencesd (ibid, np),; the production of
the atmosphere exists or is supposed to exist.

Asemphasisea 2.5.3, adiraction has recently been the subject of a reassessment
by McCormack (2012) who posits that geographers otighktabouhow practices of

abstraction may be 6provisional atmds prosp
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rather than closette downdé (p. 724) , where abstracti
out elements of the world in ways that make them thinkable and ehse 6 ( p. 7 2
Abstraction 061 s experiential, not artefac
this section isnterested in how such perspectives from McCormack and Gerlach on
abstraction are involved in how railway modellers think through and produce affective
atmospheres.

In thinking about abstraction and affective atmosphere, attention centres around
guestions of ©O6detail 6, an intensity of mi
suggests Ospace is, of ¢ o uof teeeelements withimo s t |
which the layout must be designed, although it can sometimes be circumvented by a bit of
| ater al thinkingd (1990, p.10). The ot her
O0ti med and O0sat i sf d@evmuah aof &vailadlesgacetislused Along a n
similar lines to Rice, Smith (2011, np) suggests:

OModel ling the real rail way scene cal
hobby, but if we try to model everything exactly to scale, we are often

constrained by spacéme, finance and capacity. This means a

compromise has to be reached to complete a model railway that has the

feel of the real thing [é] atmosphere

As model rail way writer Andress states: 0
requrean artistdés representation rather thar
aiming to give the impression and atmosphere of the subject, to reproduce the features
which give it appeal and charactere@ (198E¢
pleasurable and/or annoying experience for modellers because of challenge with an
existent location in trying to garner its atmosphere. Buildings, features and places,
landscapes and spaces will often be valued as to their importance in constituting
atmosphere. Some of these things might be left out in a regdedled dess important

to atmosphere or alternatively might be adapted someway, very often through compression

and abstraction. For Anthony:

01 have to think i flocaiion]firstsvithphessi bl e [t
space that | have | mind otherwise it becomes very difficult if not

i mpossi bl e. I mi ght say then 6well I
it as a dioramad i f | really wanted t
doisthinkbhout what is the spirit of the pl
me most, what are the most important [constituents] to the atmosphere

for me? [é] So | compose a |ist [é] a

first things kind of jump out [at you and] the lattess@re details really

which can be left out. | might [then] want to do a rapckhere | can

arrange things and alter distances an:
| get a great sense of satisfaction when you start to get the vibes about
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the place [fronthe model] and especially when you have done a lot of
foreshortening and | eft things out

(@]

A context of a valuing of material features and a kind of spatial planning with them
in relation to space constraints is not the only connection tettmeaesphere and
abstraction on a model railway. Carter expounds a sensibility that:

0Correctness of scale and compl etenes
it is just as important to know what to leave out as what to put in. Too

much detail will marraodel as surely as will lack of it; and every detall

is neither possible nor desirable in the smaller scales nor is it effective in

producing atmosphere [...]. The question of finish is a very important

one that rarely recel]Takedorexdmple,at t ent i o1
a brick wall as often seen in model form and compare it with a real wall.

The model will often appear hard, unreal and glaring with bright red

bricks spaced at mechanically perfect intervals. This is the very effect it

is least desulgo produce. When an artist paints a tree or a field, he does

not paint every blade of grass or leaf, but by a suitable use of masses of

colour in light and shade he conveys to the observer the idea of a tree

or a field of grass. Similarly, a wall, aooef paved platform can be

indicated without the inclusion of minute detail. The reader cannot do

better that to study real station buildings, embankments and cuttings,
bridgesandtunneiout hs | ooking for &6égeneral ef
structurad e t €940, ppd580).

Carter is suggesting modell erds practice

approach to railway modelling:

0The most evocative [l ayout] | andscap
the impression of the scersher than those where everything is
portrayed in miniature detail. [ é] [ M

great master where everything is painted to the finest detail to the

impressionists like Sisley or Monet, where they captured feeling and

atmosphes rather than detail? Colouring and composition are the most

important things. The odd millimetre here and there is unimportant to

me. | dondt | ook at the real world Ii
Carter and Callum dr aw att emadelrailwaydesignan 0 i
and value. This Oi mpressionisticd sensibi
for Ryan o6mood inducingd {f} in philosop!
Carterds and Cal | uma dicaniatendity of detail. Jarhes assertsc e r n
0 Are we not in much the same position as

we not, perhaps, trying to capture something of the magic of the railway, as it appears to

each ofus? Aclinicalappmda i s not necessaryo {f}.
A O6clinical & dapnpdr owaicthh ttoh emotdeerlnh idncgl i ni
in a particulafeeling,f or Davi d, i nhi bits the emer gen
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layout atmosphere for me it is aboutdhe e r a | | picture painted,
how it all fits together. Some layouts at the finescale end of the spectrum while technically
perfect can appear too clinical and conse
be produced within this imgssionistic sensibility by giving an affective tone to space
overriding any concern for as high an intensity of detail as possible, particularly structural
details in relation to colour. Peter sugg
| mean if you look at some of my stuff in detail you think what on earth has he done that
for, but 1if you | ook at the whole it feel

Chris imparts how he has tried to create a certain tone of feeling to his scrapyard

layout:
0| have sought to tie the entire sc
compl i mentary detail, but through a d:¢
dark grey palate tone] is an attempt at trying to help conjure up, or
perhaps emphasise is a better wordpad of sadnedgiven that
locomotives are being scrapped]heré rlyifgeverything to a dark
tone is also [€é] influenced by the ti
| have set it in [the layout backsdsrevery dark grey overcast winter
sky] [ é]. ltds near the end of the da:
|l ooks like it is going to rain [€é]. T
the place and perhaps a metaphérfpr the impending doom that is
goingg o happen to those engines waiting
On Chrisbdés | ayout, detail (for instance t

colour and texture, different shades and colours of rust, or different shades and colours of
brick) is comprorsed to generate a tone of feeling which is further emphasised through
using just several tones of colour across the whole layout. Whilst some modellers will paint
each individual brick separately and work
his with just one colour although of several tones. Chris is trying to generate an ambience
through 6éa matter of | inking the various
together and integrating them byhbaud vi ng
2014, p.6).

Earlier, both James and David regarded models and a practice of modelling with a
high intensity of detail as being somewha

O0Are you saying that obsessive observ:
models and sterility effectively means a lack of life so without life you
canodot really have atmosphere, consegq
me though 1tds the observation of t
deftness of touch in modelling that bresthie, realism and thus

atmosphere into a layout. Such a touch is possible with the impossibly

highly detailed or the broad brush impressionist approach, but in the

case of the former i1 tds a difficult 1t
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layouts that hee been built to the finest of detail that have atmosphere.

| refuse to believe that rivet counting is a negative term when used as a

reference to the quest for excellence

For Mi |l |l hauser, the miniature O6i1i mpli es

where ©6the eye [ €] wi || guickly tire if
richness of detaild (1983, p izes th® gttentioMi | | h a
by the fact of discrepancy and holds it by the quality of precision. The miniature strives
toward the ideal of tot al imitationd (i
technique to model railway layout design queries tlissnarvy e of Mi | | hause
However, a high intensity of detail with an object and/or the layout may be shied away
from for reasons other than producing atmosphere. It might be because of a lack of
ent husi asm, for i ns tvayraesease bfa nealrhileoad:notedreaie u s t
it in miniatured {f}. Another reason migl
to make certain details, for instance exquisitely made flower heads. Furthermore, the
embodied effort a high intensitgll require might beenderedformidable as Stuart
suggests: 61 would Iike to see you sittin
hol ding a paintbrush]d. Another reason i s
layout will be encoumtal from as Jim relates:

@t is about convincing the eye. | myself have made models
professionally with individual bricks and painted them separately to the

customersd requirement and then it 1is
viewed from a few featway, you canét tell any dif
the building in one colourd {f}.

I n Jimds case, if details cannot be seen

effort of putting them there.

4.9: Playing trains

The purpose ofarailwayi t o move things: O6[P]eopl e, p &
pl aced (Freezer 1993, p.13). For Martin (

0There is romance in the ordinary op:¢
brought up the ninéfteen. The arranging and planning of trales, t

running to timetable, the signalling and shunting, the working of points;

all these operations and many others are endlessly interesting. No one
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enjoys them more than the owner of a model railway. He controls the

whole system, like an enormous giarttaBea complete world literally

at his fingertips. Whatever he chooses to do, nobody will write to the

newspapers complaining that a train i
Martin hereemphasisesow model railways afford the possibility of engaging with e
railway®é in ways i mpossible beyond a mod
control and power with the railway system.

Mo d el rail ways might be considered as
is elusive; we do not possessd (Mill hause
might be the impossibility of being able to have the railwaytetdhoontrol for matters
of play. Whilst temporality can be an issue here (i.e. the past is not able to be returned to),
this is not necessary for the past (of a kind) might be reconstructed, like with heritage
railways (see Halsall 2001; Rhoden et&l\@G0lace 2006). For L-&trauss (1962), the
miniature is not defined only by a reduction in size, but as a product of this scaling down;
abstraction the loss of certain features éimel making of the feigne@n featureghis
might be as Varutti hitlphts 6 v o | u me smel | |, col oudhine (201:
aboutthe absence of humans and forms of social and political power and control. On the
feigned, mimesis has its part to play thrplagticows, passengers and trees and so on.
Amodelai | way | ayout, despite having some s
radically different and it is the difference just as much as semblance which can be alluring
for modellersPower is eluded and spatial volume depressed, enabling thd fartentia
relaxed and comfortable play with the railwagass t e m. For Binstead:
model railway, has, in effect, his own country where he is absolute monarch and where he
can go and spend a happy hol ipd)@hdadernof t en
boyds bdéokl6B7hopbB83% pointed out that: (
the slow goods into a siding out of the way, pull off the signals, run the whole line in fact
without moving from your seatd.

The abstction that is the model railway enables play with its referent; the model
becomes a performative site for the enactment of desires and famédates to playful
engagement with the railwapasy st em and wi t hout O0dBBeadd t
and in the comfort of the home. For Walt e
layout since] operating the real thing would be too much like work and | would want to
retreat to a world where | wa sailwaphenablde spot
him to engage with trains in an easy and comforting way and where forms of human related

power and control do not exist beyond that emanating from the self. Relatedly, for Sam,
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his model railway enables potential for spontaneous ane qoéstiwith the railway

system:

0ltds one thing seeing or perhaps rea
but i1 tdés quite another to be able to
well i1tdés to do with potential, havi ng
you are fascinated by [€é] when you wa
just feel |l i ke 6oh I want to run that
that for a bitd or | might want to col
some mar shal l i ng jostfeelvam grgentsjuside | . I mi g
something [with the railway] sometimes after work or on the sofa and |

can just do it [ ], itds therapeutic
(trains) and the railway there and yo

Spontangy and creativity though finds itself stymied to a degree in efforts of many
model |l ers to O6run (a model rail way) 1|ike

This might be through firstly adopting a company railway rule book which governs

elemento f rai |l way practice so as O0to ensure
efficiently as possibled for ,&dahhrdym {f} .
attempts to mimic operational practice, f

is a place where steam trains were stored and maintained). For the benefit of other
modellers, Forster and Hod¢@8010presshome he 0 st ep s 0 raalsteanl v e d i
shed wor ked?©. Steam sheds, Foster and Ho
rather than seemingly random coll ection o
Woodyer notes of critics of commercialised toys wla r gue t hat 6t h
accident of play is foreshortened as play scenarios become increasorgjedréey
mediad (2010, p.195) (see Thrift 2003, p.
to fantasise and be creative and spontarfeatigies which are commonly regarded as
fundament al components of O6authenticd pl a
0i maginative play has shifted one degree
p.315inibid). In the wargaming cleaphis thesis queries the notion that thegipting
by media of play |l eads to a 6l oss of t
spontaneous® and t hat 0 i mi tnaetraeddagairestn d as
60i magi nat i v disipgdaean dso beldemorestrated in model railways. Mimicry,
oOafmessd, is important to Cailloisds (1961
in the context of video games point out t
pl agaddfjp. For Fraser: 0Operati ngplagpgamgp del r
for instance, Dungeons and Dragons. You have rules, you take on an imaginary character

or characters (train driver, shunter, guard or signalman) and try to be faifuidies
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within the rulesdo {f}. Gareth details wh
interest in wagon shunting:

0l form up a freight train in a typic
[in the days of] BR [ Btintotheygatd Rai | ways
and then try to shunt the wagons with their different loads into their
respective sidings using the least possible moves [as] the Guard and
Shunters would have done. This can require a lot of concentration to
make the moves slowly anddteal y i n a realistic fashi

As Caill ois suggests: O6Play can consi st n

fate in an imaginary milieu, but of becoming an illusory character oneself, and of so

behavingd (1961l.cep.tlDb). 6lmn mediilcl il ayd odr
self and other becomes porous and fl exi bl
experience of the world in which the Cartesian categories of subject and object are not
firm, but reubeer HhABDRealmlpgd (Gareth becor
necessarily becoming one through rules.

For Freezer: ©60Of course we are al/|l pl &
play according to the r ulagsudintd fditcsof p. 14
playg ( Woodyedrmim2gsal?d r el atedly questions of
Freezer goes on tifdorayrgagon thé moddl annot bedrynlinlan d e e
realistic fashion it can only be regarded as apkx\/éiain set, an overgrown,tEince it
fails to follow the most significant feature of the prototype, moving people, parcels and

products from one place to another® (i bi

Alistair from earlier, orforJohn@a ct i ces of 006l et ds see how

many wagons i t revderédtansgrasdive @ 8o/nob sogrhcertaib space
ti mes, a sensibility shot through by mor :
1995, 1997, 2005). For Nield:

O[W]ithin |Iimits, consenting adults c:

railways in the privacy of their own home, but when they put they put
their layouts on display they have a duty, | believe, both to the viewing
public and to the image of our hobhygeneral, to operate them
properlydo (1988, p. 88) .

For Derek (below) mimetic play is vaunted within the-spse®f the model railway

show and constitutive of moral constructmirtte model (ideal) modeller:

O0Yeah prototypiklkarme,r abdtwaso mpetaicrhe < ei tai
just unwi nd and relax jJjust messing a

exhibition I wouldnoét do this [é&], itd6¢
itds an el ement of the time and pl ace
shoudle aspiring for? | mean you just dc
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on a country branch Iine do you? [é] I

time and place of the layout], the effort | put into the modelling, show

organi sers, myself and the visitors?o.
Arguaby we see here an idea of the ideal of
(1968) the 6unswerving commitment to the
and Jones 2014, p.266). The principle is mimetic play rather than freer formglmhplay
the public space of the model railway show.

This section on play closes on guestio
The miniature affords gigantism for the embodied s(bjditiauser 1982)nd aswill
be garnered from earlier in this secisowital fora model railwadyecoming site for the
enactment of the performance of desires and fantasies in relation to playful engagement
with the railway aa system. Indeedor Carter6 Ther e i s heroodmayice i1
operations of a railway. [é] No one enjoy
He controls the whole system, like an enormous giant, he has a complete world literally at
his fi nger tThepertical gedgtaphies mogels&tnd imbue poweand
authority irthe productionofanadlnc ompassi ng vi suayedy, 696d
| i ked or 0Meerimancimtpetcantext of aneemgégement with a model of the
M1 motorway located at M1 construction headgsiarter poi nt' s out how
expertise and knowledged can be o6transl a
ani mation of the material [€é] overviews p
The alencompassing visualibpdelrailwaysan affordma ki ng Dé]r ek o6 f

I i k e ,s sogethangvhich many modellers whelesigningand playing with their
layoutsand especially taking them to shewkbkseek t@schewo varyingntensitiesFor
instancefor Denny:

OWhere would our [ model figure] [trail
He is able to dodge around in the are
viewing from a helicopter or the top of a telleck.Happilyh e 8d b e

on a platform, or perhaps on a bridgtherside of a cutting, at most 50

60ft up. So our [layout height] should be not much more than 12in below

eye |l evel to get a typical l i nesi de vi

4.10: Conclusion

This chapter hasxaminedhow model railway layouts afford and are made to produce
particular affective engagements with loved, lost and/or enchantinginsgsce
Furthermore, modelling has been considered an embodied practice, one affected by
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and/or producing love, memory, atmplosre, place, landscape, enchantment, possession,
matters of mimetic challenge with materials and a mimetic politics to models and
modelling.

The chapter has highlighted how love, memory, atmosphere, place, landscape,
mimetic challerggwith materials, enchantment and questions of possession can be a vital
force in relation to what may impel railway modellers to model. Models can be about
possession and curiously the presence and absence of possessiealedts relation
to memoris, utopias and atmospheres, it is through the miniature and abstraction that
loved things, places, atmospheres, infrastructures and landscapes are recreated of a kind in
model railways,affording particular affective engagements with loved and/or
lost/enchanting spaectmes. These spatimes might make model railway layouts and
engagement with them therapeutic and comforting and deriving importance and meaning
from discomforting elsewheres and whens. Model railways, alongside practice, play and
imaginaton O0br i ngd the affect i-tmestatberhemeianduent s
can be intimately engaged with, including affording mimetic play. Furthermore, via
abstraction forms of human and #amman action and power are elided, including
(model) time.

Railway modelling is an embodied practice, affected by and generating in spatial
ways memory, love, atmosphere, landscape, place, enchantment, possession, matters of
mimetic challenge with materials and a politics to model andngodéii embodied
practice of railway modelling for some can be a therapeutic practice and/or a practice of
love because of what is being modelled (a loved place etc.). In several sections to this
chapter, modellers have described the atmospheres thaenuiamted them.
Atmospheres, and which may be guaaginary, have been shown in this chapter to
inspire action such as modelling, whether for the challenge atmospheres present to express
and/or through what thegothat is to safiow they affect. As ednce of the affective
power of models, it has bemvealechow atmospheres are the subject of a mimetic
politics within the hobby, the idea that a model and modeller ought to produce an
6aut henticd or O6correctd atmosphere.

In the context of animetic politics, model railway layouts and railway modelling
may provoke divisive feelings, practice and emotions. Geography, whether through place,
landscape and/or atmosphere, is central to a mimetic politics, generated by and affecting
railway modelts and models in spatial ways. As detailed, modellers might feel impelled to

undertake caref ul and/ or more research be
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whilst for others these places are far too discomforting to attend because of titg possibi

of critique. Also, models may be engaged with differently in play at home and at a show.

A mimetic politics, including mimetic play, generates and partly rests on a notion of what

a Omodel &8 r aislewdy oirs an dtt o(yquestmad laboat yhé ) . Tl
meaning of model, or rather after Woodyer (2010) on toys, the fluidity of meaning.

Railway modelling can be a craft practice and this chapter has been interested in
the relations between modeller and material. Rai@gsfling involves working with
another medium in a practice of mimesis and it is this issue that can be so effective in
maintaining enthusiasm for the hobby. Many railway modellers do not so much model in
spite of modelling, but rather because of maglel\a referred to earlier, there is the
challenge of creating atmospheres, but equally landscapes, objects and places and which
might beomepositively affecting in so much as the challenge they present to express.
Modellers, with tools and techniquespgeaand experiment with material agency, an
agency negotiating thactice of mimesand intensities of mimesis possible. Negotiating
with material agency can be part of the productive pleasure of railway modelling, but it can
also make it frustratirgjfficultand disappointingnd even a viscerally painful experience.
Furthermore, a model may become an object
sweat and tears®6) placed in its making.
memory acrgs space and time for the craft placed in it.

Most railway modellers will do some kind of research in making a layout and for
engagement with it (6operatingd the | ayou
research for model railwaysgm work itself in and/or afford particular embodied
relations with landscapes, infrastructures, atmospheres, places, things, people and
institutions such as a railway company. This chapter also sought to show how the
embodi ed ski | | sdemantee byrsgme inodbllsre aver thengroduction
of an 6authenticd or ©O6corr ecregardegby maoys pher e
modellers a particular embodied skill vital in making their models and for some affording
it ds wi t h sue#&aomdhe obgervatibns af othets.iMqgdels and research become
contestable objects and practices through each other and over a mimetic politics. Several
points made earlier about a mimetic politics can be related here.

Finally, many railway modellers regard affective atmosphere as important to their
modelling efforts and this chapter dwelt on a particular modelling sensibility concerning
how modellers think about and practice the production of atmosphessrandtiel

rail way | ayout. An Oi mpressionistdé sensi

116



examined and where matters of affective atmosphere and abstraction informed modelling
practice, making present ©0a p &bopyobthee, ser
perceiver and the perceivedd (Taussig 19
discussion raises a point on rewbodiedpractice may inform modelling as a mimetic
practice and benportant to models as representations.
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5: Hydraut models

5.1: Introduction

This chapter considers how, at the heart of the impetus and enthusiasm for hydraulic
models, are the agencies of watetds and their uncertainties to humans and inherent
changeability. Hydraulic models and modellirggiges and knowledges are shown to
make present, act on and present environmental futureseaftected by and/or

produ® possession, threat, uncertainty, confidence, contestation, consternation, material
and object agency in the contexts of watelds, spatial imaginings, decisiwaking,

scale, notnuman affect and governmaotence relations.

This chapterods discussion on hydraulic
each pivoting around particular concepts and model andimgoeegagements. The
chapter begins by introducing hydraulic models with some attention given to hydraulic
models today, before then moving in 5a8s8esthe affordances of models in the inter
war and immediate pesar period. This is done by lookatdnow hydraulic models were
involved with uncertainty, confidence and diverse agents, including the UK government
via theHydraulicResearct8ation (HRS) Relations between precaution,-noman
affect and experiment aegamined irb.4 where hydraulic models and modelling are
considered objects and practices shaping the capacities of water
infrastructures/interventions to affect and be unaffectedabsr worldsn particular
ways.Section5.5 looks at how and why models, modediedsmodelling come to be
critigued by diverseageiiis e secti on brings to the fore
feelings and emotions. Modelling practice at the HRS is brought into sharp focus in the
remaining sections of the chaptBection5.6 tracesthe research practices and
technologies involved in knowwvgter worldslooking specifically at relations between
water worldsfieldwork practice, uncertainty, instrumental knowledge and the future.
Questions of 0 s ¢ a | menanfasseciateddwith paysiqalahydtaulic u | a
models, is the subject of 5.7 and where it is shown how scale effect can negotiate the
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confidence placed in model studies. The final empirical section, 5.8, examines several
aspects of modelling practice, firsty ths pat i al and affective af
as abstract entities and secondly how and why the limitations of models and modelling as
epistemic objects and practices were recognised by the HRS. Salient points from this

chapter are the subject d,3he conclusion.

5.2: Introducing hydraulic models

Water as river or sea can be a conveyanc
i ber al c a p i(Bkerdand 4_oftusf2@08, p.&38). Wates Gan also withhold
debris, sediment, various liquids and solids. Water has agency, and an understanding of
water as having agency for Gibbs unsett]|
that exists and behavesinai f or m or homogeneous manner &
p.58). Human geographers have begun to take this rethink of water seriously (see Anderson
and Peters 2014; Bear and Bull 2011; Gibbs 2013; Jones O 2011b; Lavau 2013; Lehman
2013; Merriman 2015;tBes 2012; Walker et al 2011). The agency of water becomes
through the weather and cl i mate, t he moo
agency is shaped by and/or gives shape and/or force to all kinds of things, from sediment,
formations of sediment, andscape to Owater i nfrastruc
training wall, reservoir, irrigation canal, dike, floodzmtegell as interventions from
dredging to bridge pediments. It is the agenciewatdr worldsand those of
infrastructures and intentions that the hydraulic modelldescribed in thishapter
seeks to understand. FigRégoverleaf) presents the whereabouts of infrastructures the
hydraulic modelling of civil engineering seeks to make presenvathiworlds

Waterworldsare affirming for humans in many ways such as enabling flows of
goods and services, providing materials, food, energis@opportunities for leisure
practices. Howevenater worldgan also be threatening. Floods, storms, corrosion and
the chageable and uncertain qualitiesater worldsan generate emotions and feelings
like fear for threatvhether in regard to human and-hoaman life, flows of goods and
services and/or transportation infrastructures (from dock and port, road bridge to
breakwater). Equally, human engagementsvatdr worldsvhethertthroughflood and
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Figure 26. Relative locations of infrastructures that many hydraulic model studies make
presentSource: Misplaced.

coastal defence works, transportation infrastructures or dredging and drainage schemes,
can potentially endanger human andmonan life, flows of goods and services and the
economic viability of human engagements because of the agemaies wbrldsnd

their uncertainties to humans and inherent changeability. It is within this context of threat
that hydraulic modellingas emergenh relation to civil engineeriagd has been of

interest to diverse agents like river, port and dock authorities, nibcaht@nal
governments, civil engineering firms and civil engineers.

The emergence of hydraulic modelling for civil engineering projects with physical
scale models is complex (for a detailed overview see Ettem# 2@96)oped within
seveal European university and independent research centres concentrating on fluid
mechanics and civil engineering near the turn of theeR€ry. Physical hydraulic
modelling involves the application of basic to complex mathematical equations relating to
certain physical laws that enable equal force, motion and form relations to be made
between two different fluid flow situations (see Sterrett 2002). Through mathematical
equations, physical hydraulic models are scaled representations of aspects of coastal,
estuarial and river dynamics. Diverse materials are often useddihent transport is
the/an object of study.

Fluid mechanics O6in pipes and channel .
1954 a, p.2), wha't i s litcsehasnever tirheg beensselded ¢ h ar
mathematically. Mathematics has been used since the time of Aristotle to develop
theoretical solutions to hydraulic engineering problems involving closed channels. Fluid

mechanics in the contexts of estuaries, coasts and rr s | wh at i's ter me
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hydraulics, has been more diffitncomprehend mathematicalhd in many cases still
remains despite the development of hydraulic modelling with compiiees,
environmental processes inherent wittater worldsusually exceedingly complex and
holding many uncertainties (Pye and Blott 2014), makes understanding them usually even
more difficult (see Karunarathna 2011; Karunarathna et al 2007; Spearman et al 1998).
Furthermore, what is known abedter world€an ke negotiated by the technologies,
practices and knowledges of modellers thatochuce that knowledge in the first place.

This chapter is historically orientated iagsessmenf hydraulic models and for
reasons explained in 1.3. Howevenated in 5.1, like the other case studies comprising
this thesis which are orientated more to the present, as well as differences #oeoss time
aresimilarities, not least in the impetus for hydraulic model research and the stories of
experiment, fldwork, decisioimaking, uncertainty and the limitations of modelling this
chapter presents. Differences are importanbteand in the period of this chapter
physical models were the mainstay of hydraulic research. Since the 1960s physical models
have gradually ée overtaken in use by computer models, at first for less complex
environmental contexts. Within computer modatber than physical mimicry with
materials (including water), mimicry is numerical (through mathematical models) and since
the 1990s computer models and results can be visualised in 2D and 3D. Computer models
in certain contexts when compared with physmdéls are cheaper to make, operate and
quicker and easier to communicate research findings (Sassaman dilev@@b8less,
physical models are still widely used and often in conjunction with computer models
(6hybrid model s t eomhputersniddel itseli is noh arermablewidr e r e
modelling purposes whether because of the problem/s for consideration or on cost
grounds. A future for physical model s f or
keep their pivotal role for many decadest ome 6 (2004, p. 7).

Water worldsupport an abundant diversity of fmman life although how these
are affected by civil engineering infrastructures and interventions within hydraulic
modelling seem not to have been of concern in the magiessindertaken by the HRS
during the 1940s and 50s. Habitat loss and change and the emergence of an environmental
politics since the 1960s has meant that within European Union member states, intentional
infrastructures and interventions will now neednttergo an Environmental Impact
Assessment (similar kinds of assessments are needed in other countries). Because of
environmental regulation, interest in habitat conservation and restoration and the

affordances of computer modelling, hydraulic modehicg thie 1980s has increasingly
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developed links with ecology and ecological modelling and vice versa (particularly evident

by the very recent moves to define an O0ec

Research Wal |l i ngf o rpdvatiSakioR @hlity, has & dediddtBdSéas p o
involved in O0[combining] predictive model
use in river, estuary, coastal and marine

modelling has afforded some edachgorocesses to interact with hydraulics in models,
something physical models cannot do (Novak et al 2011). Van Os et al for Hydralab (a
consortium of | ar ge European hydraul ic
developing more and more beyoraditional civil engineering to satisfy increasing
demands in environmental studies and natu
As will be detailed in the next section to this chapter, a significant number of
research centres emerged for hyidramodelling across Europe, North America and
countries in Asia over a period of just a few decades in the first half of the 20th century.
Research centres were variously termed 0l
by hydraulic engineaurned modellers and were set up and funded mainly by government
(some were private) to cater for public and private sector engineering‘9vaiests.
compared to computer models, physical models regniicantspace and a diverse
array of costlyral specialist instrumentation and infrastructure so as to enable the model
to operate and be monitored. Although hydraulic modelling during the period of this thesis
chapter was not limited to the big research centres (models being sometimes built by those
who wanted a study or by individual consultants (see Thomas 1956)), the advent of
computer modelling and alongside (and ena
engineering has meant in recent years hydraulic modelling has become a much more
spatally diffuse practice, undertaken by a huge number of consultancies. Nevertheless,
many of the hydraulic research centres emergent in the first half Bfciet@g with
physical modelling, including the HRS, have retained a significant positeoaxtenth
of expertise and facilities both for physical and computer modelling, links with industry
and government, development of computer programs, research breadth and quality of

knowledge dissemination.

6pDi fferences in research centre name do not neces
upon because 61 abor at orwadsmalspagHydraulzsiResearch 8Bcaml HRB)h ¢ e
1947) rather than any kind of difference in the practices undertaken there.
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5.3: Intervening on uncertainty: Affordandes o
hydraulic models, government and the HRS

This sectiormonsidershe affordances of hydraulic models and modelling in thevamter
and immediate peetar peri od from the point of Vvi e
boar ds o and d o ¢ k enggngershamd gowverneant. In tcansideringv i |

affordances of hydraulic models and modelling, this section finds at centre stage the feeling

state of Ouncertaintyd. Uncert afollowing i s an
Brown i t i's Oewmen] gelhret ]i nftferacti on of mi nd
Uncertainty is a particular o6state of con
of) trust or convictiond (Brown 2010, p. -

relation to seval frames of reference as a feeling state to be intervened on in the context
of water worldsind mobilising here mimesis.

A fundamentapart of the colonial project for government authorities in British
I ndia was irrigation work (DO6Souza 2006;
cultivation, increasing governmental revenue and enhancing government prestige and
controlion (1G9 94dmarp. 1143) . I n the service
pursuit of civil engineers versed in and developing an evolving mathematical language in
an attempt to comprehend the dynamics of irrigation chdnted$so sometimes river
mattes (see Gilmartin 1994). Sir Claude Inglis {1888, who was to become the first
Director of the HRS (1941058), spent forty years in Indian irrigation work (1E88Yb)
and in 1920 became Director of a new Bombay government centre for irrigattdn resea
the Irrigation and Hydrodynamics Research Station, Pune (IHRSP). The IHRSP came to
employ models through problems facing canal and irrigation engih@eteeBombay
Province(see Thomas and Paton 19@Bpdministrative subdivision of Britlsklia).

Over time, the IHRSP developed its modelling work into river training, flood
protection, port works and also designs of bridges and dams (Allen 1947). Most of the
| HRSPds work focused on maintaieusenag and
models in hydraulic engineering was gathering apace elsewhere in the world, particularly in
the United States, Germany and Holland. The use of models in these countries generated
some interest from public and private agencies, including anken@gee Mosselman
no dateReuss 1999). The seeming potential of modelling to make more confidently and
at less expense infrastructures and interventions that perform (for a while at least) as

desired by humans within the agenciestdr worldsmobilsed the interest. The same
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emergent enthusiasm occupied the Government of India (GOI) (see Inglis 1945).
Operating on a shoestring budget, the GOI was enthusiastic for hydraulic modelling
because of how it could saveurmnonedy Gowne
engi neer i ngd ThedOlf as anlargeeirtfrastructlirey developer (ports and
docks, railways and hygrower projectsgxpanded and gave more funds to the IHRSP,
becoming in 1937 the 0Centr al ton(CIHRS.at i on
Headed by Inglis, the CIHRS dealt with GOI projects across India and could also serve
private agencies (Inglis 1945), helping the CIHRS to pay its own way slightly.

Like in British India, ydraulic modelling came be viewed bynany national
governmentgChina, Germany, US, among othassworthy of support through the
establishment of research centres, as notedealieri ousl y termed 61 ab
or Oinstituted. D e s p placesat tHeisef cénéras was the samda n - n
thing; experimental knowledge production. Hydraulic modelling was intimately fostered
by each government for initially sometim
characterisation of governmentence rel@in s as opposed to 6égover
(Whitehead 2009). For the UK as will be detailed shortly, an economic case was important,
like with British India. In the context of the US, it was with regard to the maintenance of
human life through the possilyi of better river management in the Mississippi basin
which motivated the government, in the wake of the life taking Mississippi floods of 1927,
to set up the 0Wat er whrdstail Brxthe early histerpm aftheSt a t i
WES, see Farthee 2004; Reuss 1999). Existent river management practices in the
Mississippi basin made the 1927 floods worse in their human@npaaitthe primary
aims of the WES was to use models to help civil engineers negotiate the power of the
Mississippi withoutarm from its very negotiatidhopular Mecha(i®@83) lauded the
WES in an aTTamicnge @nd oMadrfehkkeioWegdd aul i c | ab
in which the river and harbour engineer may test the practicability of every plan before it
i s put into executiond (p.899).

Civil engineering in/witlvater worlddefore the advent of hydraulic aebding
was in no way an ineffectual practice, civil engineers stymied by the inability to understand
the agencies @fater worldsRevill (2007) has shown how th&deéhtury canal builder
William Jessop sought to improve for navigational purposesvtre TRnt. In
recommending how to do it Jessop based suitability of what to do on a mixture of

observation via technology (instruments) and the body, some of the theory at the time on

170n the shoestring budget of the GOI see Legg (2007).
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fluvial processes, local knowledge and his previous experience. domgiteting and
making dynamic water worldvia physics, particular knowledges, scale, miniaturisation,
abstraction and mimesis, and being able to intervene, manipulate, control and experiment,
of fer somet hing Jess op 0lstobe greatertcontdencenoveg h't n
guestions of Owatery affectd with the in
futures as actionable due to modelling Kkr
change produced by an intervention/infrastiruce 6 s agency wi thin an
water and its material contents and also the other way around). Professor of hydraulic
engineering, Jack Allen, onetime Board member of the HRS, in a 1959 talk to the Delft
Hydraulics Laboratory admirbdt was alsalarmed at the faith British Victorian port
engineers placed in themselves as to the influence and permanence of their creations,
O0basing their designs and their met hods
experience and intuition, unaided by labora y t est i ng [ with scal e
Al l en went on to suggest to his | aborator
attitude. The feeling that perhaps further developments and improvements might be more
confidently undertaken if ex@mce and intuition could be supplanted by more
fundament al knowl edge and controlled exp
devoid of confidence in his engineering pratkeether engineers before the arrival of
6controll ed els.peri mentd via mode

Hydraulic modelling attempts to intervene on uncertainty. Uncertainty, as noted at
the beginning of this section, is a feel]
mat Bewn 004, p. 371), a par jdefoadinghe braadestat e ¢
sense as (degree of) trust or convictiond
i mbued with a desire for greater confiden
missing usually due to the uniqueness of thigdesid circumstance. Furthermore, many
problems of nomni f orm and steady fl ow, sedi ment
cases of complicated geometry [€é] [all]l d

Research with a model might affordemdy a feeling of confidence, but also one
of comfort within hydraulic engineers and decision makers in regard to watery affect with
intentional intervention/infrastructure. For instance, Cashin, Enight&gef to the
Lyttleton Harbour Board, suggest®df he pr esent state of knowv
techniques of hydraulic model investigdtian g¢nable engineers to set out maritime
schemes which until recently would have been deemed to be taking an undue risk in the
interest of e d%6 p.30y The diviCengnear Jannes Vjaadihg in
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his 1937 PhDthessr gued hydr aul i ¢ mo eelnfdtdwedices odhb
engineers, prevented costly mistakes, and avoided spurious damage to third parties, thus
conservingtrushi t he technical | eadershipd (Mazur.
2003, p.533). Mazuwteaws attention tan aspect of the affective power of model studies

by suggesting they may not only generatedltlence within engineers through the

potentid of predictive power, but also enable engineers to preserve, if not bolster, the
confidence placed by others in them. However, confidence and its relation to model
studies has many intensities (such that N
made through sensibilities, knowledges (including modelwgteandoriknowledges

modelling materials, techniques, decisions, scientific instruments and modeller and
institute reputations. Such is it that confidence is never always placedlistady@ohel

by a diversity of agents, not just civil engineers, but modellers themselves, politicians,
publics and others. In the time period covered by this thesis chapter, some civil engineers
were dubious about the epistemic potential of model resedudine to questions of scale

and materi al which coul d |l ead for Mur do
interpretations® (Cashin et al 1956, p. 34
introductory book on hydraulic modelling suggested:

@t is the Authors belief that since the 1930s there has been rather a

change of attitude and a more generally favourable disposition towards

the acceptance of the model as a working instrument, at any rate for

guidance, is now discernible in the professi@nwhole. This is not to

say that the adverse criticisms have been completely resolved or

di ssolved [ €é]. |l ndeed, it is hoped th
to indicate the limitations of the method and the fact that much

fundamental work remaite be done. And clearly much will depend

upon the accumulation of evidence as to the behaviour of structures

actually made as compared with model forecasts. To claim at this stage

a complete reliability would be as scientifically unsound as to reject the

method because the models have distorted scales and use bed materials

whose individualgrasmi zes are out of all proporti
(1947, p.200).

Whilst hydraulic modelling is meant to intervene on uncertainty, it is a practice rife
with uncertainty from both within and outside hydraulic modelling practice. Uncertainty
affects the extent to which it mightregarded gsossible through dyaulic modelling
to reproduce/imitate/represent/simulate something. A mimetic perspective on hydraulic
models is important because, alongside modelling knowledge and practice, hydraulic
models are meant to present futures under particular conditioass ihegndetb give

modellers inclinations of, worlds to be, future worlds simulated and represented. Drawing
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upon Caill oisbs (1961) concept of Omimet:i
other becomes porous and flexible, climate anduhgdrendels as epistemic objects for
knowing futures (ensuring there are no 0
2003)) might not only pedgedthrough modelling practice and knowledge to represent
the other, but al sawn doven intolhe presdntas [an] objeat &f f u't
action and interventiond (McCormack 2012,
Given a number of national governments had developed hydraulic research centres
over the early decades of theé@tury (this included the Netlaeds, Russia, China and
Italy (see Allen 1947)), the UK arrived comparatively late, the year being 1947. A special
committee of the Department of Scientific and Industrial Research (DSIR) was tasked with
assessing o r the DSI ROs Advidally dundyng cvivb engimeering h o w
research could boost government policy goals in -avgostiture. The DSIR was a
government department which had been set up in 1915 and funded research where the
private sector would not (see Clarke 2010). The DSIR fomdexdr mat i ved goV ¢
laboratories, places producing knowledge for a group in society (van Rooij 2011) and
private laboratories.
The DSIR committee made a sammittee, the Hydraulics SDbmmittee
(HSC), to look into hydraulics with ihéention for the HSC to produce a report. The
HSC was composed of three high profile hydraulic engineers and they started their work
by producing a detailed memorandum as to
engineers and otherswho designargltonuct al |l ki nds of sea ai
p.10). The memorandum was to be read and commented on by potential stakeholders;
heads of major infrastructural engineering companies, river boards and dock and harbour
authorities and with their respangpetentially used as evidence. The memorandum also
asked these potential stakeholders to provide details as to hydraulic problems facing them.
The memorandum bemoaned the poor facilities for hydraulic research in the UK:
0 W] e h awmtiomonm ancadequiate stdle to meet the needs of engineers, in whose
hands lie the annual expenditure of vast sums on the maintenance and new construction
of waterways, docks, harbours and coast p
1945, p.6)T'he memorandum argued neither UK universities nor the private sector could
copein ensuring adequate facilities such as experimental plant, the development of
scientific instruments to aid modelling practice and the need for-a single st at i on
orderto build up and train a strong team of highly trained workers experienced in every

aspect of the work. Only through such con
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(ibid). This issue over the spatial proximity of research workers runs intoatebates
guestions of 6centres of calculationd (L
(Howells 2012), the latter something that was not happening currently. Both of these issues
will be looked at momentarily.

The memorandum elicited anmmber of lettered respons&fRkesponses were
over whel mingly enthusiastic towards the
report for the DSIR the HSC abstracted the responses and paraphrased those they
regardedimportant in maintaining their argemh The HSC sought to stress how
respondents placed value in undertaking model research with value around precaution
against O6badd i ntamd emwtiitdhnsdbadd astinr utch eu
infrastructures/interventions causing heavier tharfidead a nc i a | cost thro
or overengineering of them (ovengineering emergent through precaution against threat,
precaution a product of uncertainty). For instance, the HSC noted how Wignet of the Dee
Catchment Board told them how his Boaaddh been 6saved by a mod
VictoriaUni ver si ty], finding a scheme wunsati s
(HSC 1945, p.14). Because the HSC perceiyv
for hydraulic research, they sougtshow the DSIR how several authorities were finding
themselves in an uncomfortable limbo as to their economic development. Explaining the
London Midland and Scottish Rail wayods Hey

OHe goes on t ordhavwplteady agreddoasdalen i s Bo a
experiments concerning schemes of improvement and development for

the harbour. But these experiments are only intended as preliminary to

a comprehensive model l nvestigation G
C 0 u nt is lati@r.invebtigation has, therefore, been deferred for two

or three yearsdé (HSC 1945, p.13).

A statement by Doran, Chief Engineer of the Ouse Drainage Board, was copied in

the HSCO6s report verbati m:

0 [ | ] sralisporadicdmodel] work by individual engineers who can

only devote a limited time and who possibly lack the necessary scientific
background is not the proper met hod. |
results of such experiments (and some which migltenentirely

tolerable) are confined to the individuals concerned and are not available

for application el sewhered (HSC 1945,

Such a statement pr oveixdesd iwei g hdte at co ft hae Ol

the most conducive way to depehydraulic model research in the UK. This issue was

18These are existent, see TNA: AY 17/12.
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also stressed in the DSIR committeeds re
Dorands picture of hydraulic practice was
knowledge and from there marenfident modellers and confidence inducing model
studies because whilst model studies aim to quell threat, model studies might cause threat
since designs have reality on the basis of a modelled milieu and modelling knowledge.
Abstraction here becomesmth pr obl emat i c. It was argued

place so that they can be transferred from one job to another and their experience not lost

by di .dprteernsoee,litvas positedthah central station offe
fcre@change of i1 deas among the staffad. As
formation of ideasd (2004b, p.566 al so s

science have sought to emphasise the importance of the situational to scientfgeknowle

(see Finnegan 2008; Livingstone 2003; Naylor 2005). The idea for the WHBCavas
6centr al stationd® modell ers could devel oy
practice, producing better model studies and where knowledge from studies could be easily
and identifiably disseminated through research papers and journal aniciese® by

Green on Area Based Modeélshat ©6a measure of i ntuition
judgementd Ii's needed t,oimpatknehera The 6iIRSdwasmo d e |
being envisioned as an i mportanii87aford p o wt
hydraulic research, a Ocentre of cal cul
di ssemination of different types of knowl
(J6ns 2011, p.167).

Inglis also took part in the discussiavith the HSC. Inglis had left his post as
Director of the CIHRS just before Indian independence (1945). In a written statement
accompanying the report, Inglis asserted how model studies in India had prevented
expensive civil engineering works from beesgroyed or harmful. For instanoglis
(1945, p.2) on the Tando Mastikhan'Fall:

0The Tando Masti khan Fall was an out si
cheap design would have failed in a few months, but was turned into a

highly efficient energy desfing structure as a result of experiments by

merely adding walls [with] others across the pavement to act a baffle for

di ssipating energy and a deflector to

Inglis (ibid) also suggested:

O Nowadays n o ridd aut by govennmenkin Inds witha@ut
model experiments and consultation, but as the best men available for
hydrodynamic research stations are not now being selected they will not

19Inglis does not say what kind wlisture this is and no details can be found out about what it might be.
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enjoy the same confidence as hitHer® and a research station very

som loses its reputation if it makes a few mistakes. Thus, if British

engineers and contractors have the advice and help of a suitably staffed

and welkequipped research station available, they should be able to

secure a large share of railway, port agdtiom works to bearried

out not only in Indigbut also in devastated Europe and other countries,

to the great benefit of our export tr
Il nglisds idea was that with British GOI
independence and serpositions taken over by Indians, the quality of modelling work in
l ndia would decline (for an unknown reaso
work having very real consequelikesnfrastructure failure (a subject discussed in 5.7).
The resli for Inglis would be uncertainty placed in the modelling work of Indian hydraulic
research centres since model results could lead to problematic designs of
infrastructure/intervention. Inglis anticipates a benefit to the UK government from poor
modelingvor k i n I ndia because British compani
[ €] equippedd station could be in stronge
the basis of greater confidence in modelling work and, therefore, designs. It was an
overseas business case for a Ocentr al st
committee, and again stressed but rather more forcefully by the DSIR committee in its
report for the DSIR Advisory Council. The DSIR report suggested a central station could
boost British civil engineering contracts and secandlyv e money on Oun
designso.

How the Advisory Council took the arguments of the HSC and DSIR committees

is not clear, there were not found any detailed minutes of discuss@i\dvisory
Council minute papetNevertheless, it is likely these arguments were primary mobilisers
in a decision over the establishment of the HRS in 1946. Herbert Morrison, Lord President
of the Council (July 1945 arch 1951) (not the DSIR Advisorgu@cil, rather a UK
government cabinet position and with responsibility for the D8Ry 6 anxi ous
Science should make its full contributic
(Hydraulic Research Board (HRB) 1948, p.1). For a meeting vidi&Ifhé&dvisory
Council in 1948, Sir Francis Wentw@tields (representing Sir William Halcrow,
Chairman of the HRS) made a note to himself so as to help address the panel on a question
of contributing to 6increased productivit

O[] The st ave, by mpanswoi Wwarkingsnootels, the many
problems involved in producing good and efficient designs for

20 Minutes of the DSIR Advisory Council can be found at TNA: DSIR/2.
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harbours, docks, rivers, canals and power stations in this country and
throughout the Empire and thus assist industry by saving very large
sums of monegnd much time which would otherwise be wasted on
costly works needed for transport and
enable British engineers to submit designs for similar works abroad
which will surpass rival designs of foreign engineers. This is because
their efficiency has been assured by means ofatirsmodel
investigation and the importance to British industry of security that such
works abroad shall be designed by British consultants is obvious
because British engineers naturally incorporagridesigns plant and
materials of Briti-Shelds848wunp)lact ur ed ( We
Nayl or has observed that O0states have
intervene in the affairs of that nation, as well as tgeeiggeopolitical struggles with
their competitors, whether that be in an intellectually competitive way or to help them gain
economi c, political or military -saehceant age
relations are multifarious in their foramsl tasks (see van Rooij 2011; Whitehead 2009).
Il n the DSI R8s case, affordances of hydr
6community of practiced of hydraulic rese
to governmental attention for enabliagional economic benefits at home and abroad.
The agency aivater worldsand their relations with the agencies of infrastructure and
interventions became of concern for the UK government because hydraulic models and
modelling could offer an intervening uncertainty; uncertainty was costly in monetary
terms, producing neaction, timid or oveengineered schemes. Also, after Inglis (1945),
hydraulic models and modelling had the possibility of making a scheasefaafas
possiblefrom bad desigrBaddesignpotentially causing financial loss through failure
and/or causing harm to peopRopular Mech@&nicsa s ser ti on of t he WE
engineers in this laboratory have a tool enabling them to go forward in subordinating the
forces of natureto he wel fare of mankinddé (1933, p .
reference to the HRS as a place where o6gr
m a ysudggest an effort for control and power over a threatenifginamn environment
for mattersof economic prosperity and the maintenance of human life. Incidentally, the
Pathé newsreel, as well as an earlier one (1964), presented the HRS hydraulic modeller as
worthy of reverential respect within a narrative of fighting for control over a thgeateni
nonrhuman environment. The 1964 newsreel re
in O6tackling prwatbriwerldss Tohfr etahtrse a tndc | furdoend ; 6
and 6the remorseless pounding odi nghel éje,ac

London is in danger!d
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Whilst hydraulic modelling is meant to intervene on uncertainty, hydraulic
modelling is rife with uncertainty from both within and outside the practice. For the HSC
and for Inglis, government could interversotae degree on this uncertainty through the
making, financing anthereforetechnological supporting of a particular spatialised
dbcommunity of practicebd of hydraulic mo
government (via the DSIR) through establigh@diRS according to the HSC vision,
sought to generate a feeling state of confidence within and around British hydraulic
modelling practice for reasons of national economic and political importance, both at
home and abroad. Causes of uncertainty, astamgbtechnologies for its mitigation and
how uncertainty is negotiated will become prevalent in several later sections (5.6, 5.7, 5.8)
looking at hydraulic modelling practice at the HRS.

Before this chapter moves forward, several points caadeeabout the HRS as
an institution, providing some context to the empirics of this chapter.

The HRS was established in 1947 and with Inglis as Director until 1958. The HRS
took over the small and infant hydraulics section of the NatiorsatdPhyboratory
(NPL) at Teddington in London. The NPL was a DSIR asset. In the meantime, designs
were undertaken for a purpose built O6cen
Thames near Wallingford in Oxfordshire was chosen by Ingligatigirfor its ease of
connections with London. The River Thames also offered the kind of water volume
needed to go through models without injuriously affecting downstream river conditions.
The HRS moved from theR\L to its new home at Wallingford in 198de(figure&7-

28 overleaf).

Facilities at HRS Wallingford, and dur
budget allocation from the DSIR (40%), were given to developing knowledge about the
agency of water, particular agencies wataterworlds (including model ones) and
hydraulic modelling practicEhese werall vital inquisitive and often experimental
practiceg attemptsatinterveningn uncertaintyputalsoknowledgelevelopmentnore
generallFWhi | st i mportant knowledge would be
research work for various public and pri:
hocd r e sweudnatdiwaydetheicase Timeand effort needed to lggven to
key natters outside the pressures of applied research and often its context specific

demandsThiskindof r esearch was ter med O0fhebhRSa ment a

21We can also think about for instance the development of artificial sands (as sediment) for use with models
or, in the case of knowledge about the agency of water, ways of predicting wind action on water.
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Figure27 Exteri or to OM&RBE@YSEal | 6 c1956.

Figure28 I nterior to O6Main Halld ¢c1950s.
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sought to contribute to hydraulic modelling theory and practice through pulglsshiag
of experimentdike other hydraulic reseacemtres at thigme. There were annual reports
from 1952 until privatisation (1982), containing fairly detailed narratives of experiments
(e.g. HRB 1954). Secondly, research papers which-gepthigtudies on experiments,
these ran fairly infrequenttgrh the late 1950s to the 1970s (e.g. HRS 1960lky).dra
from the late 1940s wards, journal articles (e.g. Hunt 1954). Inglis actively encouraged
HRS modellers to wrijeurnalarticles on completion of studies. Chief recipient was the
Institute @i v i | En g i (C&E)amddrem therle/8semmdi@eastasEngineering
Proceedidgairnal of Hydraulic ReaedrtteGeographical Jaurnal

The organi sational structure o f t he
(6expeof e ae ast 0 |carpenders,nlabouseisid sewelrabdininistrative
positiongtypists and clerical officefBhe HRS archive is silent on the experiences of the
carpenter working with materials or the jusiperimentabfficer doing a task tiienight
find as boring, repetitive and routine like monitoring a fiddahy of the people
working with models on the HRS staff mightheosteregarédt he ms el ves as O
in the first instance, if at all, but as carpenter, civil engineer, mathgimgticist or
surveyor. Experiment&f f i cer s ( EOO0s) w € or dhad partimat i me s
specialismssuch as hydrogr aphy eitherpossassed & ol y . M;
engineering qualificati@n had come from a civil engineering backgrdikedinglis.
Some EOO6s had a physical geography backagr
hadsignificanknowledge about coastal, estuarine and river dynamics. Indeed, at the time,
seltidentified civil engineers as modellers were helpind tioddaowledge development
of such environmental systems. For instance, Inglis and his Assistant Director at the HRS,
Fergus Al Il en, i nThealordrrd éffécts pfaraireng wadlsn reclamadti@endandd
dredging on estariegs | ngln s1 &,d) AH 4d &, for one cCcomme
ground in suggesting that the behaviour of tidal channels in a sandy estuary could be

explained in terms of the regime theoryo

2A HRS brochure trumpetoaudhdt Heai d@gseknelnlt , 8 mpdt iHRMSc ec aar
p.18).
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5.4: Precaution, watery affect and experiment

Anderson has noted how ©6a range of prac

deployed for knowing futures and, therefoc
surprisesdd (20QasOAndersop noieB2) ondo délihgihregs e,
futures actionabl ed. Hydraul i c model s anc
where after McCormack ©O6abstraction [é] i s

actionable futures througtieh to intervene in and manage a range of contemporary

ri sks and threatso6é (2012, p.728). From ac
and preparedness, precaution is the most prevalent future logic for which model studies in
hydraulics are dertaken. For the Intergovernmental Panel on Climate Change:

O0[ P]recauti onmakiedq@tiers diot Wetciicsnonof [ é]
absence of sufficient data or conclusive or precise probabilistic descriptions of the risks

[ é ]or in circumstances where the possibility of unforeseen contingencies or the
possibility of irreversibility is suspec
hydraulic models and modelling will be explored in this section. Most HRS model studies
relatet o t he question: OHow do designs of in
perform?d | n t hiwaterwarldsnd infrastructures @reimecvéntogs o f
become something to negotiate through a model study via experiment andesitbfan id
closing down potentially problematic, threatening futures. The calling for and undertaking

of a model study can be understood as an anticipatory action. Some studies are related
again to anticipatory actitike wherninfrastructure is needed to mevan area flooding

or a river from changing cour$®r instance&d1 t i s feared that, I f
[river]will soon reach a lowBting aredof Bihar India]Jwhere its transgression may be

mor e swi ft a,dedastdtingdlagestairunngy ofo@] agr i cul tur al
1958, p.10). I nfrastructure, or in anothe
attempted mitigation.

Important in considering precaution and hydraulic models and modelling is agency
andaf ect . So far, the term 6watery affectod
produced by an intervention/infrastructur
and its material contents and also the other way around (change to

intervention/infratructure produced by water and its material contents). With reference
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to several experimental model studies from the HRS, this section draws out watery affect
in the context of precaution and experiment. The section takes for its formulation and
importane of affect inspiration from several strands of recent thought approaching
human geography.

Ash (2014) has soughtdoggeshow affect is not only a human phenomenon,
but after Deleuze (1988)norhuman one as well. A basic definition feicatan be the
producing of an effect, a change. For Deleuze (188f e c t is the 0o6o0ou

encounter bet ween entities and how entiti

p.1). Hydraulic exampl es aonstruatienbféhedockt her
affect the distribution of the tidal <curr
of silt from seaward [é] affect the barra

upon several conceptions of affeegardshat technical objects are shapwdtheir
6capacity to affectd (2014, p.4). Technic
objects [ ¢é], assembl ages of manufactured
some kind of task or activi tsgréinghapimgtiie) . As
potenti al for objects to affect and with
institutions that attempt to shape affect
should have become evident so far in this chafiterugh made clearer in this section,

diverse agents have sought to shape the capacities of water infrastructures/interventions
to affect and be unaffectedvegter worldsn particular ways.

Il n considering af f aevatérinfeasirdctutesieaniedhere i nf r a
as brute materiality or O6thingd with its
object agency with the idea f-fulgnim8mgaw and
with affect, productive of differere and gener ati ve®*@bject power
agency has already been discussed in 4.7 in relation to how railway modellers negotiate
with material agency. Water has object agency as well as any water infrastructure although
not an intervention likeredging, dredging being an action has agency, but not object
agency: The potentigbut of uncertainty) for harmful watery affect with hoped for or
needed infrastructure/interventions affects humans, generating embodied affects such as
feelings and emotis like concern and fear. These impel the action of calling for a model

study. Aspects of relations between feelings and emotions and watery affect will have been

23 Shaw and Meehan are seeking to bring Object Orientated Ontology into geogregihgir{degimpson

2014 Meehan 2013; Meehan et al 2MMERhan et al 2014).

24Graham Harman, one of the key thislarObject Orientated Ontology (particularly Harman 2002, 2005)

has considered object in the words of Meelan et a
which are th@ihsedlves objectsd
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noticeable in 5.3, but are further mobilised in the section following this one. Meanwhile,
this section turns now, with reference to several HRS experimental model studies, to
consider watery affect in the context of precaution and experiment.

In 1952, the Ministry of Agriculture and Fisheries (MAF) sought model research
from the HRSnto land reclamation in The Wash. Given that Wash soils are highly fertile,
the MAF saw further drainage as i mportant
The plan for the HRS was O6by treating th
improved by suitably designed extensions to the existing training works and an additional
50,000 acres or so of saltings might grad
Research Board (HRB) 1953a, p. 19). The existing training works fob tverelRery
unsuited:

0Ol nvestigation [through historical ch
various training works for improving the tidal outfalls of the four
principal rivers not only had the expected subsidiary effect of causing
rapid accretion on k#r side of the trained portion of the outfalls,
leading to a rapid advance of the salt marsh edge, but they also
eventually caused deterioration in the channel itself downstream of the
trained stretch. The result was that while large areas rapidly became
available for reclamation, the primary object of training the outfalls and
improving the drainage of the fenland was not realised. The chief
problem, therefore, is to find a way of designing training works which
will not only hasten accretjdyut will als improve the drainage of
Fenl andd (ibid).

The HRS was concerned by an affect of the
the flow of a river or tide) on the downstream river channel, causing deterioration and,
therefore, drainage probler8sch a potential of the training works to produce such an
affect does not seem to have been anticipated, or was beyond anticipation (beyond
knowl edge), causing the training works t«
the norhuman within the contegtesented. The aim of the model study was to work out
a way of designing training works that within The Wash milieu performs agency in the
service of the MAF.

In 1959, Southampton Docks sought a model study to determine how dredging
could besbe tackled:

0The authorities concerned had been v
or alteration in the estuarial regime must not bring with it any

di sturbance whi ch mi ght be of oper
Southampton was a port which had been wonigegntiowed by

nature with freedom from a number of the problems which beset other

ports and preminent among its advantages was the relative absence of

siltation. While other ports had to employ fleets of dredgers working
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day and night for most of the yéa enable ships to enter and leave

them for a limited time at high tide, the extent of siltation in

Southampton water was so slight as never to providenéull

empl oyment for one dredger [ €] . The

provided a very useful instrurhgr studying the effects of any future

projects: and there were one or two under consideration which Mr Jellett

[Chief Docks Engineer, Southampton Docks, British Transport

Commi ssion] hoped to investigate on t

et al 1960,.1945).
Southampton Docks commissioned a model study with the aim of finding a dredging
scheme capable of improving the approaches to port for flows of goods and services. For
Southampton Docks, a model, along with trusted modellers, was thougbtet@ ena
curiosity via experiment for finding out how dredging, already minimal, could be further
reduced on monetary grounds. Southampton Docks were not keen on experimenting in
6the real & with the intervent i opotenfiatlyr e d gi n
generate injurious affect in the sense of the bringing about change in Southampton Water,
potentially harming flows of goods and services and putting itself at commercial risk. A
hydraulic model, descr i be dhaddsby Southadgton st r ur
Docks to afford the spatial containment and neutralisation of harm.

Experiment is an O6explorative styled
p. 879) and within hydraulics is about making the future a latenthgeprospect over
guestions of affect and agency. Hydraulic models as abstract and miniature entities are
conducive to such an explorative practice as experimenting because they at once neutralise
the potenti al f or 0badds make engagemertt withteh a v e  a
worlds futures and infrastructure and interventions either more amenable or possible.

Whilst the two vignettes described discuss infrastructures and interventions

affecting, nothing has been said so far oasinéictures or interventions being affected.
One vignette is of Dymchurch sea wall:

60A model i nvestigation was <carried ol
Board into a suitable design for the length of the old Dymchurch sea

wall that is about to be modifi@ad repaired. The present wall has been

fairly satisfactory, but in recent years the pavement has worn thin and it

has been damaged by gal es wi t h i ncr
modifications had to be of a kind that could be achieved by adding

material tohe existing wall. The revised design was to give improved

resistance to over topping and was, if possible to reduce wave attack on

the upper sl oped (HRB 1955, p.25) .

Over time, the force of the spawered up by galesoded the wall gradually altering its

agency from a powerful deflector of force to one more subsumed by force. The wall,
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affecting water by deflecting it away, became over time affected by water itself. Along with
various wave actions which the wallngag/ell designed to tackle, within an experimental
design process the HRS sought to ensure the wall for the Kent River Board, like the
training works for the MAF, performed the desired agency in a milieu. The HRS writing
of the result:

0The deditgm beoumost satisf-thetory [ é]

addition of a 3.3ft layer to the lower slope, tapering to nothing at the

upper and lower ends of the slope was effective in reducing wave attack

on the upper slope because it compelled all waves,\emgrhagh tide

levels to break before they reached it. It also had a slightly beneficial

effect in reducing overtopping by compelling the waves to break further

away from the crest the wall. The erection of a 4ft wall at the rear of the

crest was most efftive in preventing overtopping. The effects of a trip

wall, 3ft high at the junction of the upper and lower slopes and of large

roughness blocks at the same place were investigated as possible means

of reducing overtopping, but both proposals were edjeas

undesirable. At high stages of the tide, they both increased the amount

of spray thrown into the air which would have been carried over the

wall whenever there was an onshore wi

Through narratives of experiment awdthrough figures, results of model

experiments are described for various audiences and whether this is as an internal
document, a report for the agency needful of the research results or, as in the sea wall case,
a year report for the DSIR. In the coht&hexperiment with hydraulic models, how model
water worldsacross space and time are affected by and affect infrastructure/interventions
is observed by modellers and technologies. These technological and embodied
observations are attempts, often innthke of every new arrangement of a design (a new
experiment), to register and/or consider agency and affect. Through measuring
instruments, film, photography, lighted floating candles (tracing currents) and embodied
observation, agency and affect migheberded in figures such as those presen2@l by
and 3(Qpp140-141). EacHigure and which can become important in recording the results
of experiment/experiments for consultation and dissemination, respectively presents an
experiment in the sense asessin@g different positioning and design of a jetty and
training work and relations with affect.
by causing the Basin to fill from the sutl
preventcirculatto i n t he Basin were also testedd (
show the 6ébehaviour of the surface and s
The scheme shown in figuz@ did not produce the desired result, being regarded as

A

O0i nef ye@. The s c IBewmaes sshuocwcne sisnf ufli,g uhroewe v er |,
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Figure29 Fi gure showing results of an experi
HRB (1953b).
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sl ow inflow of water i nto the Basin at a
(HRB 1953b, p.13).

5.5: The Severn Barrage study: Mimesis, futures,
affect, decisiom&ing and questioning
confidence

In recent years, geographers have been attending to how the future is involved in the
present . For Holl oway, the future may be
unfolded in, and through, practices and acheevens i n t he geographi
p.1) (also see Anderson 2010a; Anderson and Adey 2012). As highlighted in 5.4, hydraulic
modelling can be a precautionary practice, called to action on the basis of the future, whilst
hydraulic models and modellpngctices and knowledges aim to make present, act on and
presefittures Essentiallyhydraulic models and modelling practices aim to possess futures;
giving modellers, politicians, civil engineers and various authorities inclinations of worlds

to be, futire worlds simulated and represented. Hydraulic models and modellers, like many
other environmental models and modellers, are involved in dé@eikiog (Beven 2010).

Decisions involve the making of futures (McCormack and Schwanen 2011), the creation

of new geographies and modelling is oneec hni que 0, foll owing
Schwanen, that can make decisiegnk i ng ©6pal atabl e, explici
p.2811)his section is interested in how and why models, modellers and modelling may
come to beritiqued by diverse agents and in relation to their role in detagiog and

the creation of new geographies, in this
Horst 2010). Through this, the section examines how hydraulic models and moglelling ma
mobilise wvarious Opresence of the futur
(Anderson and Adey 2012; Holloway 2014) and which also impel practice with regard to
how models as mimetic objects and modelling as a mimetic practice are involved in
opeaning up and closing down futures within decisiaking processes.dantemplating

the critique of model futures, affect, emotion and feeling and relations with models,
modellers, modelling and landscapes, places and environments, are seen as especially

important in how critiques of models come to matter, including politicalgmpines
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of this section drawlmost exclusivefyom files from the UK Ministry of Power in
relation to a model project the HRS would come to undertake between 1947 and 1955.

In 1943, the Ministry of Fuel and Power (MFP) sought-tisitea 1933
government study into the possibility of constructing a tidal barrage across the Severn
Estuary in the English Stones area (see MFP1298% The power of the tide was
ervisioned as a potential energy resource. A veassitaused by a desire on the part of
theTreasury and the MFP to lower coal consumption for electricity generation. This rested
on a worry as to the cost of coal increasing in the future, accentuaiedyiagual
reduction in coal resources. However, the question of the estuary actually becoming a
landscape of energy was only through events of high coal prices and/or high
unemployment, the project formalising a precaution essentially against baid({see LI
George 1945).

A panel of three 6technical expertso r
a revised one (see Vaughaa et al 1945). The 1933 proposal by the Severn Barrage
Advisory Committee (SBAC) (see SBAC 1933) leedthe outcome of five years of
model researatn behalf of the governmeny professor of engineering Arnold Gibson
of Victoria University (see Gibson 1933) (saeefyd, overleaf. Gibson was a specialist
in hydraulic modelling. The aim of the modeldsy had been to anti ci
various types of barrage on tidal | evel s
stopping any O0del eterious effect on navig

60The investigat|[ éhssbowhhehmodal bhava
not injuriously affect navigatibelowhe barrageevenwith dredging,

abarrage would not seriously affect navigabonthe barrage at any

time of the tide and would appreciably improve it at low water. If a
comparatiely small amount of dredging were undertaken, navigation

above the barrage would be at least as good at high tides and very
considerably better at all other ti me

The study had been undertaken so as to facilitateiandegithe SBAC as to whether a
Severn Barrage would be actionable. A threat to navigation had been very likely closed
down it would seem, enabling decismaking to be more palatable. For Chair of the

SBAC, Lord Brabazon, the model study had made ptlesdature. Speaking in the
House of Lords in 1943:

O0[ The] mo d e | was based on soundings m
[Gibson] built that model, and he then proceeded to flood it with tides
[ €]. He imitated the ti dgresentday®], he br

[and] the model corresponded exactly with the psgposition. So
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XV. THE SEVERN TIDAL MODEL SEEN FROM THE UPSTREAM END

On the right-hand side is a projecting wooden box incorporating a portion
of the River Wye not included in the model as originally built

SCALES: Horizontal |:8500 ‘
Vertical 1:200 L

Figure 31 1933 Severn Barrage modeViatoria University, Manchester.
Source: Allen (1917
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extraordinary was the model that afwicular times of spring tides

we [ €] [got] the bore in the upper re

how remarkable the model was. The barrage was then put in place in

the model and we went on from the present day to a hundred years in

the future, swillig the tides out and working the barrage to see whether

it would have an effect on the ports of Bristol and Avonmouth. The

results were quite satisfactory and no trouble arose, which meant that

one of the difficulties pgpatds)been cl eal
The Severn Estuary in its modelled incarnation had been taken 100 years into the future
with the barrage in place (100 years were the estimated lifespan of the project). The model
for Gibson and Brabazon had satisfactorily mimicked aspediseof Sever n Est ua
and present, hel ping in placing some con
futured (Holl oway 2014) with regard to ho
estuary® The model for Brabazon becomes understotttasstuary itself, the model
the ©6otherd (the Severn Estuary) because
mi mi cked the real estuary. The estuaryos
knowable and the project actionable, the Severn Estumaling other matters could
become an energy landscape.

The studyds involvement in facilitatin
the future for the port and dock authorities at Newport, Avonmouth and Bristol (see
Hansard 1930). Theeauthorities imagined a disastrous future for themselves whereby the
barrage harmed navigation. The model study became a target for critique in the hope of
avoiding the feared future the model study had opened up for them. In an aptly entitled
Timeswewsp p e r Fearsefor éghe South Walkss tRe engineer for the Newport
Harbour Commissioners questioned the extent to which confidence could be placed in the
mod el study: 60The tidal waters of the Se\
estimate of the probable volume of siltation above the barrage based on model
experiments cannot (TheTimeel§3ds pd)eHbwexnes, thedoeckc | u s
and port authorities would soon breathe a sigh of cautious relief because the 1933 scheme
d d not proceed. For Brabazon: O NJ] obody
reason [was] that [ é] [it] saved the cons
from an area like South Wales, where there was a tremendous amount of uer@mploym
at that ti me: s (Hansard 1943, 0.70M)o0 f ri ends at al l

25 Past and present behaviour of anirenmental system is important in environmental modelling to
thinking about its future (for overview see Beven 2010).
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The 1945 revised proposal took the conclusion of the 1933 model study (that a
barrage would not cause problems to navigation) as valid. This conclusion was invested in,
beingpused as a baseline to predict modi f i cze
appear l i kely to i mprove rather than ot
(VaughariLee et al 1945, p.38). However, the authors suggested building a new model, but
this time with a representative from the
6hydraulic expertso. Within the MFP, t he
prophesied by the 1933 model study (see MFP1298) One of the port and dock
authorites, the Port of Bristol Authority (PBA), understanding a new report was being
madequickly sought to find a way to damage the confidence placed by the government in
the 1933 studyds prediction. This was by
Gibson by reading his 1933 model report. The PBA sought Doodson of the Liverpool
Ti dal Survey at the University of Liverpc
established authority on tidal prediction, see CaHgstp 2010).

Doodon had a major concern about the O6v
the PBA (Doodson 1944, np) . This was ovVe.
frictiond as found iaffectsof bhedl arel shapeam the tide). i d a |

Doodson argued:

O[ The reproduction of the] tidal moti
compensation of the defective frictio
excessive frictional |l osses in the ri:
suppose without ageate proof that there would be the same fortuitous
compensation if a barrage were set up
and [ é] excessive frictional | osses.
unwise to accept the indications of the model as a valgkrgatien

of the tidal motion after fhe constru

A copy of Doods on 6-Georges Miniseerfor Mual and Pavar{(i942 o L |
1945) and with the PBA complaining how:

0l naccurate and i nédequkpodtingcde a wer e
apparatus in the model did not reproduce the tidal conditions [and] the
mo d e | surveys for the specified O6yeat

26 On the matter of tidal friction, in a personal letter to Inglis who was tasked with constructing a new model

in 1947, Doodson suggestett e 6 shock | ossesd were Oexaggerated?®
of its vertical scale6 (1947, p. 2). Doodson goes
losses on the tidal elevation is perhaps not of very guedtince as it is perhaps not vital for Bristol that

the present tidal range should be maintained, but the effect on the currents will be very large. The rate of
deposition of sediment, and the places where sediment is deposited depend criticallyiugbrathe c ur r ent
(ibid). Doodson became a member of the Severn Barrage Model Committee (SBMC) which was tasked with
supervising the work of Inglis and the HRS. Doodson at the first meeting of the SBMC, maintained his
charge on the model with regard to tidali ct i on (see SBMC 1954) . So as
concerns, a lessening of the model ds scale distor
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alterations in the estuary that are recorded in Admiralty surveys for

corr es pon d.iTmeaguthordyadoes nof aécept the finding of

Professor Gibson to the effect that navigation would be in no way

prejudiced by the barragedo (1944, np)
Several months later from the PBA address to-Qay@ r ge and Doodson
analysis, Clarry,giNewport Member of Parliament also addressedGkEyde:

ol was i n my constituency yesterday a
Town Council there [Newport]. | now hasten to let you know their
views on the Severn Barrage Scheme. Whilst in prineypéegmot in
any way antagonistic to the idea of a hsleairic scheme, they are very
seriously perturbed at the repercussions on the port of Newport by any
drastic interference with the tidal flow up the Severn. It is suggested,
therefore, that befogeu finally approve the scheme, further practical
experiments should be made in connection with silting on a new model
which should be made for that purpose
For the MFP, it quickly became clear a new model was needed and with
representation of the dock and port authorities on a model committee. This was squarely
to assuage the dock and harbour authorities fears and make the barrage project easier to
i mpl ement and perhaps politicall yd aicti on
approach (Krueger et al 2012) . For one m
model] | gather there would be intense opposition from the Severn ports if it were ever
necessary to construct the bar sedbaeage ( Wat t
scheme report (Vaughbee et al 1945) called for a new model and dock and harbour
authority participation. The PBA had pressed the writers for these (see Jqrimg 1945)
the MFP might have as well. Members of Newport Town Council foundlivesmsea
jubilant mood on finding out the report suggested a new model and with participation of
the dock and harbour authorities. The council informed-Gegthe they had just passed
a resolution that 60t he cor por etoidaheir and |
appreciation of the recommendationd (Purp
In 1947, the Severn Barrage Model Committee (SBMC) at the HRS was formed,
existent until 1955 and with the HRS undertaking the modellinthatarik be of some
importance to the remaining sections of this chapter. Committee members included
several representatives of the dock and harbour authorities. The SBMC had the aim of

creating a replica of Gi bsonowsnotatdried , b ut
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until 1953 and the SBMC only sat t#idte Severn Barrage project was called off for a
modelling reason addressed in the next section.

Being involved with the modelling work was very important for the dock and
harbour authaties because from such a position, unlike the 1933 model study, they had
some amount of control in shaping the model study and from there influencing a decision
on the feasibility of the barrage itself. Whilst a modelling practice like hydrauliesds involv
in decisiormaking, modelling itself involves making decisions. In the context of hydraulic
model |l ing, decisions can occur around que
needs to be modell edd, Owhate aaddrtehses erdeds
6how are they to bed or 6do we take this
Being able to have a voice on these questions, which those from the ports and docks now
had, was from the SBMCOs peweb ensucettheiv e a
commercial survival. For the MFP, it was a matter of making sure the future made present
was not a divisive future, but one that could be shared, thereby making the project more
politically actionabfé.

As noted in 5.3, cfidence and its relation to model studies is not something
given, but rather a feeling state made. Confidence has differing intensities (including no
confidence) and is generated through sensibilities, knowledges (including modelling and
water worlknowlelge$, modelling materials, techniques, decisions, scientific instruments
and modeller and institute reputations. Such is it that confidence is never always placed in
a model study and by a diversity of agents. Within the 1933 Severn Barrage madel study,
great deal of confideneea s pl aced i n the studyds predi
time and in the years of the revised proposal. Why this was the case is not clear, but matters
of mi mesis, Gibsonds emi ne ntheestudy &akiagfiley dr a u
years) and later that the model study was widely praised within the hydraulic modelling
community (Allen 1947) coul d haveThecont r i
Enginegdr, t he 1933 model O6f or estudry modeisditherto d o f

27Work starting later was due to several factors. Eiretifi-P did not consider the barrage project to be
actionablanytime soon andgardless of any modelling work. This was because for the project to be feasible
an event of high coal prices or and/or high unemployment needed to occur. Another factor was that Inglis
was undertaking a major estuarine study on thee$taam Inglithoughtconcentrating on this project for

a while would enable an easier time in completing the Bavexrgeproject as experience and new
knowledge would be gained (see Mason 1948).

28 Futures, however mobilised (imagined, performediatedf)@are inevitably bound up in the here and

now. Of further interest to geography would be attempts to explore collaboration and participation in
anticipatory futures which have lacked attention (although see Dodds 2012; Holmes and Krzywoszynska
2014).Focus on cgroduction in anticipatory futures involves examining the actors, institutions and
practices, processes and social relations that go into calculating, imagining and performing futures.
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unparalleled, certainly in this country and not we believe equalled in wealth of detail by any

records published in other countriesd (1
0[ Clonceded that the cevebtwgrakioor wiatss ad
p.3).

For the port and dock authorities, the model study was a source of consternation
over questions of mimesis and critiqued because of its eminent power in a decision and
with the Severn Estuary becomisgace of contestation and also consternation, the latter
of which ports and docks also became. A highlighted, several concerns worried the port
and dock authorities over the model stud)
dat ad. 0 Dda t satba, B9 dsfltlae cstendn) ther next sectéoe important to
hydraulic modelling because data is what is used to generate mimetic relations between the
model and modelled. A second concern involved modelling practice. The PBA via

Doodson questiomethe model on how Gibson had failedvaluat®é t i dal Ffr i ct i c
barrage, a phenomenon Doodestimated n a per sonal | etter to
|l arged o6effects on the currents [€é]. The
sedment i s deposited depend critically upol

related to practice and a final reason why the PBA argued the model could not be taken to
provide a likely window on a pbsirrage futurevas that the intensity of pasdchange
mimesis was problematic. Gibson did not have a problem with what discrepancies there
were, however, and as will be noted in 5.8 some intensity of (known) discrepancy between
model and modelled is expected.

The 1933 SeveBuarrage model and debanelerlinesiow models, modellers and
model |l ing can produce and inflect various
spatial imaginings. The Severn Barrage study and debate made present and gave charactet
to several feelgs of angst, confidence and hope, each mobilising particular spatial
i maginings,; the Severn Estuary could bec«
navigation would be disastrously affected (angst/fear); and finally disaster could be averted
with a phce on the model study (hope). All these drew on and mobilised practice. Model
studies have the power, through decisiaking, to open up and close down futures and
despite being one particular case, the critique of the 1933 Severn Barrage model can be
used to make a point on how and why hydraulic models, modelling and modellers may be
critigued. Infrastructures and interventioesonrethe real on the basis of model studies
and so questions of mimesis in regard to models and the practices of inecefers

ripe for critique. In considering the critique of model futures, affect, emotion and feeling
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and relations with models, modellers, modelling and landscapes, places and environments,

are especially important in how critiques of models come to imeltidimg politically.

5.6: Knowingwvater worldsFieldwork practice,
uncertainty, instrumental knowledge and the
future

Hydraulic modelling involves an endeavour to kvener worldsPasts and presents of
water worldsre attempted to be known for the purpose of experiment andatath
worlds coming to be understood, although not exclusively, in an abstract way and
physically and materially. Hydraulic modelling is a practice wherein the complexity of the
water worldasa foud-dimensionamat eri al i tyd (depth and t i
area) (Steinberg 2013), fulboi y nami sm and vitalityd (Paln
comprehended. This section focuses on researcheatemworldsand incidentally
enablingghuman geographieadingf water world$ollowing Mack as something other
than o6either [é] the backdrop to tbBe stag
thatis,thelandor [ é] simply as the means lacéd conn
at coasts and in their interiorsd (2011,
2010; Steinberg 201®jater worldecome in this section spaces of difficult study for
hydraulic modellers, often making modelling a fraught, at gffeive practice because
of uncertainty. As stated in Samter world$have the potential to make models and
modelling a contested practice aater worldgan become spaces of contestation and
also consternation. In this sectiater worldgan becme spaces of consternation for
modellers in relation to uncertainty, a feeling state sought to be ameliorated through
knowingwater worldaind it is shown here via particular practices and technologies which
try to make confidence in modellers, modelsvautlling. Through how this section
engages witlvater worldeind modelling practice, it finds hibwe practice of mimesss
negotiated by the materiality and agencigatef worldeind also how technologies of
abstraction in the context of scientif&tiuments have a generative role in knovatey
worlds involving hopeful dispositions.

Hydraulic model s owateryworldscestainly ppatallyy andt 6 b i
very often in terms of the inclusion/exclusion of its materiaks;rza#éind forces. Either
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before or through fieldwork, the questior
that will affect and/or be affect@aiarticularly wave action, bed movement and change,
flooding and bank/beach/cliff erosion). The agenciegatdr worldgend how they are

regarded in terms of importance define the spatial scope of a model in as much as thought
about how the scheme in question may be thought to markedly affect and be affected.
Models can be very focused such as ones concgraratwave action with a breakwater.

Where bed movement and change is a concern, models are spatially extensive. For
i nstance, Jack Allen in his introductory
limit shall be sufficiently remote from the sith@fwvorks concerned to make it tolerably

certain that the [bed] conditions at the entrance to the model will be sensibly unaffected
by the proposed workso (1947, p. 276) . [ n
dredging scheme for Southampton Doglslellers Wright and Leonard after reading
several journal articles about the watery agencies in thedétaerityiped t he si t e of
proposed dredging scheme and the general hydraulic regime precluded any possibility of
model | i ng So u1959apm) instead indhadingetie Mearby Solent.

What data is needed for a model relates to the research question/s the model study
is intended to address. In attempts to gain knowledge, charts of the river, coast or estuary
in question may bessembled, displaying elements in space and time of its past, whilst
material in suspension (e.g sediment) or bed material may be brought to the surface by
instruments so as to sample for measuring and mapping purposes. Salinities, current
velocities andiater temperatures might be measured and mapped along with tides, depths
(soundings), wind records and current directions.

As will have been evident in 5.5, hydraulic models can be critiqued on the data
used, not used or phenomenathatcauldle become data (e.g. Doo
To begin this section, concerns over the data used for the 1933 Severn Barrage study can
be detailed. Gracegf the Port of Bristol Authority (PBAprgued in a circulated
memorandum to the HRSevern Baage Model Committee (SBM@Y the Nhistry of
Fuel and Power (MFRhat for instance on the subject of tides number of selected
observing stations and of automati c gauge
observation @&@tvao | atbdret @ admmd 6ti medequate tc
periods and cur vwasd the view thile 1938 m&dgl para@etaasc e y
(measurable factors) (and which would define tolerably well for Gibson the Severn Estuary
for the lifespamf the Barrage) were deficient. The model was, contrary to Gibson and

Brabazon and ot her s, not the Severn Estu
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Jack Allen, one of the modellers working under Gibson on the 1933 study and a member
of the SBMC:

Okef that the reader of Commander Whi t
probably conclude that there was an unusually small amount of data for

the 19261933 Severn investigation. In fact, the contrary is true in every

respect: tide and current data, surveyssalihity, sand samples and

river discharges. | do not think more information on these matters has

ever been available for any tidal river model investigation either in

Britain or abroad [é]. The Severn wou
favoured in thse respects and in the detail with which the model was
scrutinised to compare its behaviour
p.4).
Unfortunately, All en does not address Gr a
data, but temporal extentisaibj ect t hat wi |l | be raised
memor andum and Al l ends rebuff dr awmaterat t ent

world, can be defined for hydraulic model work. What should be noticeable is that the
estuary is apprehendie a quantitative way, the domain of number, whereby following
Nash O6knowledge [i s] medi ated by compl ex
understanding of natured (2000 p.1005) . T
(1990) ideahtat scientisteaddresgphenomena through the visual and mathematical
practices that make them calculable. Scientific instruasedtsmphreys (2004) asserts
can extend humanodés ability to observe (bu
(2002)measure it to a standarthwever, tiis important to point out that the agency of
instruments can affect how phenomena and spaces and places are known (Holden 2005).
Phenomena, as interpreted by scientific instruments, can be made sense of by humans
through the chart, table and graph, what Latour (1999)regalda s 61 ngsee i pt i o
figures32-34, pp.53-1%). The making and use of scientific instruments and inscriptions
lie with an attempt to come to terms with the dynamiswatgr worlds Scientific
instruments and inscriptions can be consi
that as will become evident over the course of this section in the case of scientific
instruments, are made and used with a hopeful disposition theigpigspeciaential
to make thinkable and seasdewater worlds

In 1954, some years into the Severn Barrage study, an estuarial phenomenon the
HRS named O6dirpisfttr@ a(ms ibletd movi ng seaonthee bed
flood tide) had been 6discoveredod, at | ea
1957). Upstream bellift had been found by chance via a Geiger counter on a HRS

researchboatfor a study on the ThamesEstuary. The possibiliby this phenomenon
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occurring in the Severn Estuary required the HRS to talk to a key local contact developed
through the study:

0This morning Mr Groves discussed the
[Fergus] Allen, Jaffrey and myfsedflis]. He has lived on the Severn all

his life and he and his brother probably know more about it than anyone

else [...]. A point of great interest which confirms our experience in the

Thames is his statement [about] [...] a liquid mud layer on {hg bed

put into suspension duri g high flood

The discovery -ofi faind dflupstrleaeamHRS®dhad f
for the Severn Barrage study. Upstreandbidould not be easily known in such a way

to enable confidently its mimicking in the model. Upstreadriigitesented, as Spencer

of the MFP noted in a memorandum: O[ E] xtr
conditions to obtain the dat a menorahdaned i nt
for the SBMC:

O[ Ml easur ement of t he excess upstre

downstream movement of silt would present extraordinary difficulties,

partly because there is no known method of measuring movement of

material along the bed, but chibfigause simultaneous observations

acrosghe wholeof the mouth of the estuary would be necessary to

assess the excess of landward bed movement over the seaward

movement [...]. [A]part from the fact that the work would take many

years, the resultswouelb uncertaind (SBMC 1955, p.
Unless the amount of movement of suspended material and bed material in and out of the
estuary under existent conditions could be measured and mapped and through this,
confidently mimicked in the model, how the barragilwnfluence the future movement
of material could not bessessed o know upstream bettift in the way needed for a
model, the HRS would be pressed to develop a stratagem for surveying it and utilising and
developing measuring instrumgsisce as Dmdson noted O6the diff
measurements of it [is because] [ €] ther.
they would simply disappear into the mud?d
to develop a way of measuring movementsifegm bedirift along the bed, they were

lesscertain thaifferentialbetweerdandward and seaward movement could be known

29 Contact with Groves and how the HRS described hinfasavi ng] | i ved on the Se\
and his brother probably know more about it than
forms of knowing from neprofessional domains, such as the knowledge of people living, working or

recreating in a place of model applicationd (Krue:

not out of desire for knowledge, but because Groves had written to the HRS about how he could help collect
mud samples.
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anytime soon. This issue in part led to the MFP abandoning the Severn Barrage project in
1955 and ultimately the ports and doc&athed a sigh of rel#f.

Upstream bedrift draws attention firstly to an issue that knowledgeatafr
worldsis limited and that in many ways it is in the need to model them and attendant
reasons that constitute a context in which knowviefdgater worldss made. Secondly,
that knowledge acquisition can be difficult because of the materiality/materialities and
agencies afiater worldaind ineffectual for uncertainty over the same matters. The third
and final point is the fallibility of uhel studies. The absence of upstreandiiedrom
the 1933 model study brings into questio
Doodsord ariticisms. Had the Severn Barrage been built, it may have affected and been
affected by the Severn Estuaryways not imagineat intended by its modellers and the
government. With this in mind, hydraulic models, like other kinds of models, do not mimic
6realityd® but rather our Oidea of reality
Hydraulic models dnmodelling when understood this way, and when we include
guestions as to the future agenciesatér worldsmobilise for modellers feelings of
uncertainty, questions as to the limitation/s of modelling and a politics of, and
epistemologies to, modellifng the context of environmental modelling see Beven 2010;
Brown 2004, 2010; Budds 2009; Rocchini 2011). Needlesssgbggical geographer
Lane (2005) suggests, we can only O6quant:i
frame it such thaincertainty is only made present in relation to vkmaivsas unknown.

Naturally, beyond the little bit of the unknown that is known, there is a whole realm of
dunknown unknowns9d ( Bevedwriftifudf@rGibsbuc h as t
Uncertainty aboutvater worldsaused the HRS to quell an enthusiasm by the

Ministry of Local Government and Planning (MLGP) for research with models into coastal
erosion problems. I n 1951 the MLGYeswere s
revetments and sea walls, a general kind of research (see DSIR 1951). In response to the
MLGP query, Inglis pointed out that knowledge about coastal processes was lacking. As
suchconfi dence could not be entthisftasalpgngp!| ace

term question depending on accumulating knowledge and | consider the results obtained

30 As well as the difficulidfaced in knowing upstream lokeift the HRS considered that upstream bed

drift would cause the Severn Barrageds performanc
O0Whereas DSI R had hitherto t houglifting datdbanks beltovw r e s e ¢
the dam, they now think thategually important problem ispdsition above the dam of slit carried up on

the tide. This would reduce the water storage capacity and if it occurred other than very slowly the dam might
becomeeconomc al | y val uel ess before the capital i nvest e
abandoning of the Severn Barrage project for the MFP was an enthusiasm by the Ministry from 1953 for
nucl ear power as a way f dsrseeplNA POWEI2HIH1.f or t he UKBGSs
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in ad hoc model investigations of coast erosion problens thidl present state of our
knowledghave t o be used wi tmglighereiattyingtamanageo n & (
the confidence placed in model research from potential clients. Inglis is seeking to protect
his personal reputaticas well as that of the HRS and the activity of hydraulic modelling
more generallfrom undue hope, mown this in 5.8.

By 1951, the HRS had established a dedicated survey team for the collection of
hydraulic data for model studies and other major hydraulic researchkeaMiess and
Del ft (Netherlands) had one. Having a su
accurate and relevant datad (1951b, np) f
a O0string to the bow [of theilRSI ofrbé dhaucs
[Senior Experimental Officers], it gives some relief to [agents] if they are not sure about
what they are doing, as well as gi¥%ing gt
Previously in UK based HRS projgbis agents reqing a model study would be pressed
to acquire data and with advice from the HRS via correspondence and meetings. As Inglis
and Allen have asserted, having a survey team was important because it relieved pressure
on the model 6s a g eategysandapractice wasiertto nfamagel addwao r k
6qguality controld of a kind could be felt
might havesignificanknowledge about the past and present agenciesaaténevorld
in question and as part of tHR®S fieldwork this was drawn on (see Cashin et al 1956).
Di stance and questions of travel and expe
survey team. Fergus Allen noted in a report to the HRB on hi$\i8630 CIHRS that
0t he adaataionasgveysteam are obvioudjutlas problems are submitted to
them from all parts of the subcontinent the administrative and practical difficulties are also
obviousdé (All en 1955c¢c, p.26). The HRSOs s
possibly for the same reason Allen gives
abroad, distance was overcome by paper correspondence with the agencies wanting the
model study and/or undertaking the data collection. Instruments, certainlyse tife ca
a model of Portsmouth Harbour (Freetown, Sierra Leone), were shipped ovét for use.

31Relating to a lack of knowledge of coastal processes, Inglis is more explicit on this in a 1949 letter to the
Ministry of Health about coast al protection model
the sea arsufficiently understood to enable us, at this stage, to know the exact reasons why changes are
taking place, much less to reproduce them in our models. So, as a first step we want to examine specific
problems in the field, to see how far we can measudéagnose and explain what is happening and decide

what further data are required and how these can best be dbtaimedt r ument s required e
p.1).

32|t is not clear what kind of academic and/or professional background the surveyhadrker

33 Althoughthe HRS undertook studies abrptibre are no extensive National Archive files dealing with

the projects. This is unfortunate bec#iuseuld have been interesting to examine if there was any kind of
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Forsyth in her review of the geographical literature on scientific fieldwasrk
suggested that o0t he pl @ashapingosstigninfoinh umanesa s
-in the field remains | argely absentdéo (20
very difficult and with the agenciesvater worldsaind fieldwork instruments and other
technologies shaping the practices of it. The erhpgazas that fieldwork might demand
might be affected by the embodied effects of fieldwork on HRS workers. In a study on
Southwold Harbour:

6Since there was no suitable wave rec

[ found i n an ar e aaveasevare redorded byt | [ €] .,

photographing with a choamera the rise and fall of water against three

tide gauges. The analysis of the film and the production from it of a

waveheight curve was a laborious process and for this reason only a

few complete waveswe pl otted for each conditio

(HRB 1955, p.37).
Here, the method to acquire knowledge wa:
waves ended up being accepted. Indeed, fieldwork practice design/strategy might take
these embodiedffectso f t he fi el dwork i nto adataomunt.
required for investigations on siltatiordin eStthReS 1 955) suggested tF

o[l n working with a particular currer
through the recorder and a continuous record soon becomes unwieldy

and extremely laborious to analyse [...], the record should, therefore, be

made only for a half a minute at intervalseefminutes. This will

provide ample information except at the periods near high water slack

and | ow water sl ack when the interval
(HRS 1955, p.2).

Disappointment and frustration had taken hold of HRS wgogleely on in the
Severn Barrage study in 1948 because many
had been 6l ost in the mudd, swall owed up
1948, np). It was thought to postpone until betteditions in the estuary developed,
anticipated in the spring of the following year. Having to abandon measuring tides until
amenabl e estuarine conditions enabled th
raises an issue about how the-maman worldnay disrupt the practices of scientific
fieldwork.

HRS fieldwork practice was very much shaped by the patterns and veates of
worldsand often because these patterns and forces were important subjects of study.

Several examples are audid her e. Firstl yDatatrdgg@iredHoRS i n

politics to fieldwork and data given the context
from the modellers.
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investigations on siltation in@stugridRS 1955) required that f
bed and surface samples should be taken simultaneously at 20 minute intervals throughout
thetdac ycl ed (i .e. for 13 hours) (p.3) and t
at springs and neaps, for bot h d&hlinggisweat he
total salts@pring8is high/low tides at full moowhilsteapéthe sme but at quarter

moons). Secondly, longitudinal salinity distribution sampling would start at the mouth of
the estuary when salinity is nearly equal
reaches when salinity per ashdlo®an&ad @Einkei o
a method for gaining knowledge about the
negotiated by the particular estuary in question, its matertalpnaakkforces such that

place has a part to play in the gfites and weaknesses of a method to gain scientific
knowl edge ( Rees Dé&dréqlired fokimvestigatioesrofrtidal egtudi®®iSe 0
1954) suggested that on the HRSOds Wyre Es

O[ SJurvey of c tuarg by clsam artd ieecehgave fheo f t he e
most accurate and comprehensive informdiignits application to

other estuaries is limited because it can only be used if most of the

estuary runs dry at low tide. Also, it was the most expensive method and

took the bngest time. The latter objection is important if changes occur

rapidlyd (p. 4).
Anot her way of comprehending the shape o
s o u n,doutrthig Gnethod was problematic in those estuaries with lots of soft mud
becausé no reliable | evels can be obtained f
1954, p.4).

Wherever possible, knowledge of weter worldin question via maps (e.g.
Ordinance Survey), charts (e.g. admiralty charts), books (e.g. geological history), records
(e.g. River Board data on silt load, tidal heights and others) and reports (other research)
would be utilised. Such materials, each heapigyity to portray aspects afater world,
were composed by a diversity of agtents, f
public bodiesikethe UK River Boards. In the Severn Barrage study, existent knowledge
on the estuary important foretmodel lay spatially fragmenbedwasbrought together

at HRS Wallingfortt. Such knowledge was not uncritically apprehended and used

34 Several years into the Severn Barrage Biglily, acording to Fergus Allefifel some anxiety about

our knowledge of the estufamdo ur col | ecti on of datad among a numl
6the details of the problemmeatisawe pmo@Ebtbekdemnmn am
np). I n response to Inglisds anxiety HRS modell er J.

knowledge as below (Jaffrey 1954, p.1);
1. 6 Admiral ty -28andchans sfearlier surveys 2
2. Port of Bristol 5 yearly surveys ofittRoad
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although the question of how and why is not so clear in the archive, but for inscriptions a
good spatial, temporaltime od ol ogi cal and instrumental ¢
how and where these data wer eAnexampienfve dd f
this can be evidenced from the Severn Barrage study when Fergus Allen corresponds to
mo d e | | e r]heldatd dn saknities andl fuSpended load at Avonmouth, Beachley and

the Shoots seems enough to start witkthe actual sampling positions are kndiva

they? (just O6Avonmouth®é and O6Beachl eyd do
origina). Existent knowledge felt as lacking or problematic might give shape to the practice

of fieldwork. For Jaffrey in the Severn Barrage study:

6[1l]n the case of bed material, altho
were examined [in a previous surviégly were described in very
general terms [é]. 1 f it is deemed ne

laboratory analysis then a bed sampler or grab or scraper type will have
to be devised and arrangements made for a survey team to cover the
riveronagrido say 1 mile sided (1954, p. 4).
As noted earlier in this section, knowledge atatet world$or modelling is in
part made by instruments that extend human capacities to observe and collect phenomena
and measure it to a standard. Saem$trumentation has beensobstantiainterest
since the 1980s to historians of technology and historians and philosophers of science (for
overviews see Bud and Varner 1998; Record 2013) and more recently to historical
geographers of science (see Livingstone and Withers 1999; Naylor 206 A1\A009;
Withers 2013). The importance of instruments in hydraulic knowledge proatudiisn
claims to epistemic authoritan be attested through instrumental absence via the
upstream bedrift problem and thelydraulics Su€ommitteé commenth at o6 much o
our present lack of knowledge is due to the absence of suitable instruments for observing,
measuring and recording the phenomenad (:
able to know and quantify, to claim and practice epistemictawthdrfor a hydraulic
model to become an epistemic object, the HRS, likeatieevilys Experiment Station
(WES) and many other hydraulic research centres, had itsSownst r ument at

|l aboratorydad. This was a pl ace impiovwrore 1| nst
3. Gibsonds report
4. Commander Whitla Graceyf6s memorandum
5, Lt Commander Berncastlesd report, 1947
6. Liverpool Tidal Institute report on tides and tidal streams in the Bristol Channel and Seven

Estuary, 1948

Admiralty data on salinity and suspesaéds, 1928

Aerial photos (RAF) (Royal Air Force)

Admiralty report on tidal steam observations ¢

161

©oN



accuracy from other instruments or methods as well as make methods of recording and
use of instruments easier, less laborious than before. Instruments would also be tinkered
with and maintained. New instruments would be patented sometimelg toe be
purchased, and written up in specialist journals for dissemination and possible replication
and adaption elsewheres (for the HRS particidariyal of Scientific Instriuamger@andels

1956).

Whilst commercial firms made some-exclusive hydraulic modelling instruments
(e. g. t he O0Robi nson current meter d) , hy
instruments with some made for just a study, being essentiaipgddae In this latter
case, being able to easily tinker @xibting instruments and devise new ones according
to place demands wagarded gzroducingmnore confident modellers (less uncertainty).

The HRS instrument workshop was created and funded by the DSIR to fulfil its desire to
intervene on uncertainty & p.3.

This section will close on the futuWater worldsare dynamic, changeable
environments and data on the past and present of these spaces are gathered and collected
for hel ping make pr es entandtetvicoméntaaonbdellngt 6. H
more generalypot enti ally invites responses to A
future relate to past and present?d (2010
0i nterrelations bet weenKkipthat We reppat aeseriesiof anc
assumptions about linear temporality: specifically, that the future is a blank separate from
the presentd (ibid, p.793).

Because a hydraulic model is a 06close
modelledhumans have to provide model Oi nput s
might be volumes of silt, forces and volumes of water (velocity and discharge), wave and
tidal patterns and equally forces, events and patterns such as flooding, storms and channel
changes. Such volumes, patterns, events and forces might affect and be affected by
materials in the model, whether the structure/s for the experiment, bed formations,
sediment transportation, erodible banks or cliffs. In both real and model, volumes,
paterns, events and forces help make depths, features and ewietsworldg¢and in
the real also cultural attitudes to them, see Griffiths and Salisbury 2013). Depending upon
the problem faced, temporally extensive data on patterns, forces, ewesitsresdis
often desiredand the more the bettdrecause it enables the discerning of trends that,

with judgement, could be said with variant intensities of certainty to occur in the future.
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The future, for its interrelation with the past present, can be worrying when
there is little data with which to confidently perform experiment. For Gerald Lacey who
was on the HRB: O6[ O]ne of the saddest ent
rainfall or river discharges was a whole dedadng which observations had been
di scontinued, t hough started again. That
(Hardy et al 1956, pp.3834). The HRS archive is surprisingly silent on critical questions
of the interrelations betweenthe gast,te sent and future, O6criti
of the future with snippets detailing the past and present can be problematic and not just
in hydraulic modelling, but across the environmental modelling spectrum (see Beck et al
1997; Beven 2012, 30Dreskes and Belitz 2001).

Laceyds despair at the incomplete natu
Graceyds concern noted at the beginning
mod el study in whicas 6dbemposalor obsamdatti
0inadequate to establish mean | evel s, rat
both Lacey and Gracey, the worry is that temporality of data will deaden future change,
stifling the potential for difference beg the data. For many hydraulic model studies,
including current studies, there is a 0de
unknowability ofvater worldsthe use of means and averages and the future as difference
as much as trend andtpan. Elements of this can be evidenced for instance via Novak
et al:

6To prove the model, the actual seqgue
(according to daily readings at the gauging station in Bratislava) was
reproduced on the model for the period of three years and the resulting

bed forms compared with those recordedenthpr ot ot ype [ é] . T
same sequence of discharges for the period of three years was then used

to study the effect of various riiaining measures to find the best

solution. The proposed measure, when carried out in the prototype,

resulted in a bed configtion that on the whole closely corresponded

to the one predicted from the model. Small differéhagart from

other uncertainties could be attributed to the fact that, although the

actual flow duration curve for the period used on the model closely

resembled the actual one, the actual sequence of discharges was, of

cour se, not the same as t{#%¥). one used

As will be detailed in 5.8, temporality of data can be one issue that affects how the

epi stemic 6characterd of a model i's made
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5.7. Scale effect and the negotiation of
confidence

One of the most noticeable differenbetween a hydraulic model and the modelled is, of
course, size and very often models are geometrically distorted. Relating to size and
distortion is scale (Montello 2001). Scale, which esemmly spatial and, therefore
geographic, has many meaningsRAddell and Wenemgu¢ s cal e O&6can be
describe the level of detail, or scale of observation, [it] can also refer to the scope of spatial
extent of the study area, known as the
examples. These definisoof scale are not how scale is understood and practiced with
hydraulic models althougls noted in 4,also model railways. Scale is rather understood

and practiced as rati o: o[ A] proportional
Relation ismplicit in this mobilisation of scalar meaning. Whilst in a model railway all
things are, or at least are hankered to be in ratio (or equal relation) to each other, this is
often not the case in physical hydraulic modelling. Often a physical hydralficr mode

lack of space, need for embodied and instrumental observation and the mitigation of
wat er 8s s ur f,besidesdveral aherchumare dnd Arnansfactors, will

have a different scale ratio in the horizontal and the vertical (geostettiorgi For

instance, HRS modeller Russell explaining his choice of vertical and horizontal scales
(1:180 and 1:90 respectively) with a model of Port Lyttleton in New Zealand:

0The horizont al scale of 1/ 180 was at
desie to include as large a scale as possible all the bays and headlands

that reflect waves towards the harbours, some space for paddle

generated waves to settle down in, and some space for the waves to be

slowly dissipated in. If the experiments had been wm#uean

undistorted model the analysis of the experimental results would have

been easier, but, unfortunately, a vertical scale of 1/180 would have

resulted in such shallow depths that waves would have been excessively

damped by friction as they travellpdhe model. It was calculated by

a method due to Hunt that if the vertical scale were 1/90 the damping

of the waves would be -6.ust tol erabl e®

Furthermore, particular material things within a hydraulic model can have asdidderent
from the geometric scales. Russel |l agai n:
of the breakwaters [€é] were treated diffe

distortion with the object of enabling waves that break onritieenprototype to break

similarly in the model and dissipate the
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Why it is possible for any physical hydraulic model to have any practical relevance to
agents (River Board, dock authority etc) othier avords for physical hydraulic models
to become epistemic objects, lie with the application of basic to complex mathematical
equations (and of relation to certain physical laws) that enable equal relations to be made
between certain aspects of the fllogv situation in the model and modelled. For
0di stortedd models in river, estuarine an
discussed, including the 1933 Severn Barrage model) time and velocity scales are related to
the linear scales byeth pr i nci pl e of &édynamical simil a
velocity scales except in so far as small modifications may be suggested by a comparison
of [ é] [ model ] phenomena with the corres
p.311).

Whilst scale and geography (and with scale, primarily understood as level) has come
under substantiatritique in a 2005 paper by Marston et al (2005) who calls for its
abandonment in favour of a flat ontology, scale in geography despite sscirarmgdr
than ever (see Legg and Brown 2013; MacKinnon 2011). Geographers have been
consideringhow scale as level may have particular effects or consequences (Legg and
Brown 2013; Legg 20009; Simons et al 2014
worl ddéd (Jones et al 2013 p.192; also see
practices and discourses (Gi bbs -serioti@al 201
practices of making and unmaking relations between numerous hetesagsorspboth
human and nonhuman [é], the &6stuffd scal e
are differences between the kind of scale hydraulic modelling practice works with and scale
as |l evel, Simons et aldosnma@iapgodréadinagio
6human and nonhumandé actors offers groun
section, scalén its making and unmakimg relations, has the potential to generate
materialaffects something that can generate embodied affects in so ntodioasa
hydraulic model phenomenon, wisatalledscale effe6tcan negotiate the confidence
placed in HRS model studies.

Scale hasffectsin physical hydraulic modelling ané @soduct of abstraction

and miniaturisation her e i s a phenomeonronalctaelrineadt | & d
defectd (Novak 1984, Novak et al 2011) .

where there is a di stiagthepesultscoptaingd om mmadelsite d 1 r
full scaled (Allen 1947, p.31) because o

scaled to the miniature universe resulting in force ratios which are not identical between

165



the model and i0tlsl ,prpo.t209t6y)p.e OR u(sHseelllledrs 2c h o
horizontal scales for a model of Port Lyttleton (as described earlier in this section) was an
attempt to avoid scale effects when considering wave action.

Unless scale effect is recognised amelioratedr in prediction and design
accounted for, scale effect can compromise structures and solutions which owe being to
experiment in the milieu of the scaled (mada#®r worldA destructive example of a
compromised structure was the ruamaby storm waves of Sines breakwater (Portugal)
in 1978 (see Baird et al 1980). The break
the outside, was found to be strong enough in the hydraulic model investigation, but it was
not in Orwiedi tyd. Jensen

0l't further became evident that extre
interpretation of results from small scale model tests where the fragility

of the units could not be modelled and where the armour layer in the

model would be intact aftdret tests. Minor rocking of a number of

units and settlements of the armour layer looked innocent in the model,

but in nature it would mean breakage of units and possible failure of the
breakwaterd (2013, np).

Trying to avoid, being aware ofd @ompensating for scale effect was, and is, an
important part of physical hydraulic modelling practice. Some civil engineers during the
period of this chapter were dubious of the epistemic potential of model studies because of
scale effect. Scale effiectthese people produced worry around how model studies could
rel at e tater wohdinclulingemeattei® of uncertainty, whilst others were more
pessimistic about the epistemic potentials of model studies because of scale effect. For
Murdock of W mpey and Co, commenting on Russel/|l

OWith the distorti onmaihgitpnigimbeent neces
possible to distort the model so that, while it gavevedylets and

wave conditions corresponding to the atiaiddour at certain points,

such correspondence might not apply generally, leading to misleading
interpretations. Dealing further with those apparent uncertainties, there

was an exaggerated vertical scale, a time scale, the extreme sensitivity to
prototypeper i od [ é]. There were also the qlt
with its possible different deposition characteristics, scale effects, flow
characteristics, and so on, wave reflexion from all the points in and

around the harbour, absorption of wave enargy,possibly others

which the author had not mentioned, but which according to other

investigators might have some influence, e.g., surface tension effects and

the effect of dust on the water surface. Would the Author say whether

he agreed with othersbrhat poi nt ?206 ( ashin et al

%'t is worth to point out Russellds reply to Murd
in the rigid models first: ieal exaggeration, he thought, he had dealt with in the Paper. The existence of a
time scale introduced no errors. Sensitivity to prototype period introduced no errors if the speed control on
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Alertness to scale effect for Fergus Allen in a talk to the River Boards Association

Conference made hydraulic modelling a r al

experienced workersdo only, otherwise mode

60Soon aft er -designed nsobile bed nver matel will reaaehl |
regime condition after which any change the model may reveal in the
configuration of its bed from the introduction of for example training
works, will be an indication of the tgbehange to be expected under
similar conditions in nature. That is not to say however that the changes
may be precisely scaled up in time or that the extent and amount of
accretion or scouring in certain parts of the model can always be scaled

uptoind cate precisely the extent and amo

[1ln other words the model results have to be interpreted and translated

i n terms of corresponding river behse

interpretation of model results a matter for skilledeapdrienced
workers and the idea that a person without previous experience in the
subject can build and operate a model by rule of thumb methods from
textbooks is very dangerous and not to be encouraged. The results

claimed from such an investigationima& whol Iy mi sl eadi ngo

p.3).

Scale became a subject of contestation at the HRS when relations between model
and the modelled were felt to be at stake. In 1955, the DSIR sought the HRS to make
models at a smaller scale rather than meeting a request by the HRS for arieeiension
O0r esear ch h atedkdnedhal theedeciBiGl oRnodel ssates should lie with

it not t he HRS. HRB members were Oastour
unsuitabled (HRB 1955, p. 4). Dlersalas,of Secr ¢

models must on no account be dictated by considerations of space: if this were done the
results might be disastrousd (ibid). The
been, and were to remain (certainly up until 1956), witRBeThe smaller the scale

distortion the better because bigger distortions make scale effect more prevalent. At the

ti me of the DSIRO6s suggestion, spati al

1

influencing choice of T¢hd SHrewsbwryaflboel selielh s Do

model no 2 which [I] had seen in operation during the morning visit, was clearly as small
as practicable and [I] would say that the dimensions generally were the minimum which it
woul d be possi bl e t oughuspaid cofstidhBinfliedcédSthe p .

the wavegenerators was adequate [...]. The existence oé garfsion introduced errors in the speed at

which the shortest waves travelled but never with any of the waves that had been employed had the error
amounted to as much as 1% and that error had been neglected. He had not heard that dust on the surface
introduced errors. The mobllee d mo del , on the other hand, had to
(Cashin et al 1956, p. 37).
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HRS6s scale choice (including -Hdmbdkemgveag ent 0 s
adopting scales that could enable phenomena to be mimicked and within an acceptable
intensity of scale effect, requisngnifcantknowledge and expertise. The worries of the

HRB in regard to the DSIR taking scale deemaking power from them and wanting

ever smaller modelmderlineow scale is vital in mobilising a hydraulic model as an

epistemic object.

5.8: Inscripobns, limitations and predicting

In models addressing the movement of sediment and/or erosion and scour, materials are
used to mimic those of tiveater world s b e d, bank and/or sedi
sediment materials from the modelled are not alwagisn the model because in this
scaled milieu the O6reald material will no
not scaled to size however, this would be impossible, but neither is it importamtidlhe

thing is that the material bghas | i ke t hat 6observed in
comparable conditionsd (Allen 1947, p. 166
agencies in the conditions. The 6conditio
(river and estuary)lal (estuary and sea) and wave action (sea)). These fomeanayay

not be scaled in relation to the square root of, or another mathematical relation to, the
geometric scales. The forces animate sediment by forcing scour, movement and/or fall
(depositia).

Materials such as sawdust, sand, china clay, pumice, emery, brick and tile might be
adopted, trialled and experimented with for a propensity to perform in a desired way within
the context of the scales of the model. This might be as b#kahand, therefore,
6eroding at t he cor r e csloperardtdischargmgapprdpraate ni n g
amounts of material into the model d (Alle
of movement and rate of disposition are imporfamding the right kind of material for
a model study was often a trial and error process, takieglde deaf time and effort.

I n Gi bsonds Severn Barrage model of 193
candidates for t hiecludéhg varousnséansls, dmerg andputmiee. i a |
These were tested out by first each being moulded to a survey of the estuary in 1849 and

then recording what the material did and after successive tides the extent to which it

mimicked bed changes as mappedl®2a Admiralty survey:
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0The best overall agreement with natu
themég8Bo6 silica sand (diameter 0.0070
the emeries behaved very nearly as well. The sand having a diameter of
0.00582 was toosly carried upstream on the flood tide without any
compensating scour downwards on the ebb, and that having a diameter
of 0.00814 inch did not possess as high a tendency to stabilise itself in
the form associated with .205e Admiral t
Questions of materials and their relations with modelling practice are interesting in
hydraulics for a similar reason as examined within the model railway chapter. This is where
materials have affordances and agency and with material agencggofti@ting
modelling practice in various ways. Principally for word space and some overlap with 4.7
(materials and railway modelling), this chapter does not consider materials and hydraulic
modelling practice any further
This section is abib hydraulic modelling practice and relations with inscriptions,
limitations of models and predicting with models. It fostliemplates ow 6i nscr i pt
are involved in modelling, specifically looking at how these abstractions are involved in
enablinghe exploration of spatial relationships, giving models affective power and making
them epistemic objects. The section then turrddiestiow and why the limitations of
models and modelling as epistemic objects and practices were recognised bg the HRS
its making predictions and particularly in the case of loose boundary mobile bed models.
Inscriptions such as surveys, diagrams, tables and graphs do more than what Latour
(1990) has suggested, that is being important to scieniificigication and knowledge
creation, for they also become central to practice. The inscription and abstraction of the
survey, diagram, table and graph enable hydraulic models to become epistemic objects.
Such inscriptions, emanating from the model anddtlelled through instrumental and
embodied observation and the intensities, spatialities and temporalities which they impart,
guide and critique practice with a model in an effort to make similarity of agency. After
McCormack (2012) on the prospective ni@ks of the diagram as abstract entity,
hydraulic inscriptions (including the diagram), as will be detailed, can work as a research

and communicative tool to explore O6spati e
rather than a representationalideve 6 ( Manol opoul ou 2005, p .
p.724).

36 |mportant people in working with materials, making the bed changes and also moulding the bed were the
skilled carpenters and laboureheseexperiences and contributions are absent in the archive as noted in
the methodology chapter.
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Making similarity of agency is termed
model stage. These are HRS but also current terms given to the time when a model is made
to reproducespects of what is known of the modelled. The 1933 Severn Barrage study
garnered confidence in its prediction as noted in 5.5 because the model had mimicked
known bed changes via charts. Bed changes were the chief concern of the Severn Barrage
model studyUsually in such mobiteed models, if a model reproduces known bed
changes from the past and presentjutged often with qualifications on the making of
the futureto be ablatprovidnga reasonable basis on which experiment can ensue. For
Fergs Allen on the Wyre Estuary model:

O0A detailed study of past surveys an
estuary revealed that these changes repeat themselves, that is to say, they

are cyclic in character, having a period of about 6 dhge2i. The

mode reproduced these cyclic chapgeg having thus demonstrated

its reliabilitymade it possible to forecast the effect of guide walls in

maintaining the channel alongside the jetty and also the subsidiary

important long term changes which suchatires might have on the

regi me of the estuary as a wholed (19

Similarity of agency with HRS models was in part worked thamaymade
apparent hythe production of diagrams, tables and graphs and how they compare with
those fronthe modelled. For instance, engagements with various modelling technologies
were negotiated by the need for the techn
real 6. I n the case of a O0tide geperatomt or 0,
rested on what kind of match the graphical tide curve produced by the model had with
that obtained from the modelled, see fig&(p.183. In the ForthEstuary model:

6The cam on the tide producing machin
the shape of tide curve at Rosyth. This was achieved by a trial and error

process. An eccentric circulator cam was first used and observations

made of the tide obtained in the model attR@syd at a point in the

estuary corresponding to Oxcars, the motion of the displacer and the

motion of thethreeway valve. From these observations, suitable

ordinates for a new cam were derived and the observations repeated.

This process was repeatedl anteasonably good fit to the shape of the
representative tide curve at Rosyth was obtained. The stroke of the

displacer and the mean water level in the model were then adjusted to

give the appropriate high and | ow wat

To some degree, the HRS models become known through numeric and graphical
inscriptions as well,as as opposed to the actual reality of the model. This is particularly
apparentin a case of a model leaking water, noticed when someone wasapluittadty g

the mean tide | evel: O0A certain drift i n
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of this was found to be the slow leakage of water from behind the tide generator into the
mod el itselfd®& (HRB 1953b, p. 3).

As Latour (1990) asserts, diagrams, tables and graphs among other inscriptions are
important in scientific communication and knowledge creation. In hydraulic modelling,
inscriptions can be used to show to particular people (fellow modeles,dhe | 6 s agen
or others), often of different spdgees, the extent to which a model mimics a particular
phenomenon and the extent to which the model can be thought of as an epistemic object.
This is via the making of a reference from text to figuregregs reports or final reports,
where inscriptions might find model and real phenomena superimposed and shown to be
within particular degrees of agreementwhere such phenomena can be otherwise
compared easily, see figusés38 (ppl71-1795. Such ingiptions fold at once long
durations of model operation and make phenomena and-muatdledrelations
discerniblewhetherguantitativelyr throughsurvey. Thehelp give a model affective
power. This might be as feelings of disappointment or, what is aimed for; confidence,
although also joy and many other emotions and feelings might find intensity. Inscriptions
have affective power, they may attempt to perseiddghten and caution, helping to
make feelings, judgements and decisions.

Vital in the need to be able to make similarity of agency and know what is happening
in the modelvaterworlp o st t he O6validationd orousbpr ovi
technologies and instruments placed within or above a model. In the Thames Estuary
study, film was utilised to record the passage of lighted candles on floats to trace currents:
OFl oats were released at posiding mnhese and t
observed in the estuary [é]. Taking the e
was fair qualitative agreementd (HRB 1955
knowing the mod&aterworlh s t he 0 r e awater worldgespiteTihigecateno d e |
human fabrication, was difficult to know without instruments such as a current meter, bed
level plotter, velocity meter or wave recorder because phenomena often need quantifying
to be made sense of, for enabling spatialarsops via inscriptions to be made and for
futures to become legible. The same argument from 5.6 concerning the motivation behind
the HRS developing fieldwork instruments applies to model instruments as well.

I n the casebead®ebduamiarg enadels @ model where bed
movement is important to the model study and, therefore, the bed is composed of a
Omoveabl ed as opposed to a o6fixedd bed),

especially in estuaries, was often difficeh, @vachievable. A model of the Wyre Estuary
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Figure35. I nscriptions showing O6fitd between
HRB (1951).
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Figure 37. |l nscriptions relating

to the Thames
prototype at wvarious points on

a Cr oss S e
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