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Abstract

After the Great Fire of 1666 decimated London, Sir Christopher Wren was

commissioned to oversee the reconstruction of parish churchesuySt. & Cat hedr al

numerous infrastructure and architecture projects in the city. Though his plan for &he city

layoutwasr ej ect ed, Wrends work on p atampsedhhisc hur c

mark on the urban fabric of LondorHis steeples, towsr and domes elevatdéthglish
Baroquearchitectural features into the skyline. Wren is one of the mostkweWn and
biographed British architectget while his London parish churches have been extensively
studied by architectural historians, there tdischolarship of how his churches were
spatially situated and observed from the ground level in the early modern period. The Wren
parish churchebave instead beatiscussed within the historical context of the arrival of

Renaissance treatisesandkmwlge 1 n Engl and, as well as

t

reconstruction after the Great Fire. This projsdocalized toS't . Brideds Chur

Street, and asks how its steeple was viewed and experienced in the early modern period.

To thisend, theemi ghbor hood a wasscinethatiGlity recréated il AdsES
Pro to enable spatial analyses. The results of these analyses indicdte thsibility of

St . Br i de 0 alongWest Streat m thel epahymous pabigthe achoc spatiality

of in the earlymodern period, as it continues to be in the contemporaryinstgad, St.
Martin and St . .Hartherihodes thevspatiaké analyses reveblad that the
steeple of St. Bride was observable from Ludgate in the neighboring paBsh\drtin.
This thesis discusses these resultsndsrparish visibility and evaluates what these

analyses suggestabduh e early modern neighborhood s

u
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Introduction

St . Br i de 0s 1)GhLondanhstar{d$ on @ bluffegently sloping uphill
from the banks of the River Thames and just sofithleet Street (Figure)2Located in
the ward of Farringdon Without (meaning it stands beyond the boundaries of the ancient
London Wall ), St. Brideds, Fleet Street ha:
less than sevemties since its foundation in the sixth century. Each reconstruction resulted
in a larger church than the prior iteration; it is an architectural and urban palimpsest
demonstrative of structural expansion and urban renewal. The Great Fire of London in
1666 @used one such destruction of the church, and in the aftermath and recovery of this
di saster bot h St. Brideds and London wer €
Christopher Wren designed the present church after the Great Fire of London in 1666
dest oyed its predecessor. Constructed bet we
fifty -one parish churches Wren redesigned in the years after the Great Fire. The building
was, however, econstructed in the 19508 with high
Though the church is situated south of Fleet Street and tucked behind buildings
fronting the thoroughfare, its 2Z6ot tower of white Portland stone rises above its
neighbors and can be seen around the churchyard, on Ludgate, and toward St-iBunstan

theWest? T h e churchos exterior remai ns effect

nei ghborhood has been altered since Wrenos

'lAChaptefrl9B%t D9 B0 i d acdessedMiay 16,c2022.
https://www.stbrides.com/abous/ourhistory/#chaptef7/

2 The steeple was originally constructed as af2®4 structure, though a mieighteentkcentury lightning

strike forced the removal of eight feet.

AChapterl6¥B8tDH6®B6 i debs Church, accessed May 16, 202:
https://www.stbride.com/aboutis/ourhistory/#chapteb/
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was erected in 1703. In the intervening centuries nearby buildings have risen to heights
beyond what late seventeenth century building codes allowed. As the neighborhood around
the church has wurbanized and modernized ovV
artifact o f early modern London, atee d o Wr
contemporary fabric of the city.

Maps dating to the early modern period illuminate a number of spatial changes that
have occurred in neighborhoods around Fleet Street, and these visualizations demonstrate
that a number of alleys and courts that onmenected streets are no longer in existence
(Figures 34)3 Alterations to building height and streetscape layouts would certainly
impact the actual experience within the neighborhood, movement routes, shadowing, and
the viewability of natural and built banscape features.

Though Wren is one of the most wkliown and biographed British architects, and
his London parish churches have been extensively studied by architectural historians, there
is little scholarship of how his churches were spatially sithated observed from the
ground level in the early modern period. The Wren parish churches are discussed within
the historical context of the arrival of Renaissance treatises and knowledge in England, as
wel | as the wurban hi staiter the Gréat Fireo The cithf Was r e C ¢
organized into well over 100 parishes, which were tasked with administering laws and
welfare; the parish churches were also nuclei of social interaction and connectivity.

Scholarship has therefore situated the architactur pl ans and i nteriors

3 Surveys of London dated to the late seventeenth angigideenth centuries, including the maps of John
Ogilby (1676 Figure3) and John Rocque (174kigure 4, depct numerous small alleys and courts around

St . Brideds. Some of these features no | onger exi st
in the western approach to St. Brideds west end; a
chut hés courtyard, though this approach is now a bui

2



as spaces designed for the needs of the individual parishes. Yet this field is missing the
cityds meandering and aedcttdhpopulatibneagdomercantiew h i ¢ h
growth instead of planning fortleei t yds mat uration. Wi th this
ground for English Baroque <churches, spat.i
architectural interventions and projects. Moreover, it is important to highlight and
contextualize the grounlével perspectivé that of the everyday observer who lived
amongst these chur ches 1 tomdre faldomayrexamide th&r e n 6 s
parishes as spaces of experience.

Ar t hi storical schol arship specaséni c to
ingenious intervention by Wren to increase the visual profile of the church from its
obscured | ocation south of Fleet Street. T
west end, is the tallest spire of all the London parishes churches Wnesawf In a 234
foot structure of white Portland stone, Wren emulated the fashioning of classical orders
seen at the Colosseum: as the spire portatop the tower extends upward in four stages,
the drums are decorated with columns of the Doric (bettest drum), lonic (middle two
tiers), and Corinthian (upper drum) ordef&he lower portions of the tower feature simple
partial columns of the Tuscan order i mpose:
upper stage of the tower which includbe belfry® While the steeple remains in the form
Wren designed (though damaged in fire bomb

environs have changed dr’disumltanalysislofithe cherchn c e W

“St. BridBdGbaphesle76;0 1666

5> Walter H Godfrey. "The architecture of St Bride's: Fabric Simvey of London Monograph 1St Bride's
Church, Heet Stree{London: Guild & School of Handicraft, 1944),48. British History Online,
accessed October 11, 2022, http://www.britigstory.ac.uk/surveyondon/bk15/pp446.

6St. BridBGbhbapheslt3G;0 1666

"St. Bri daG6haghodalesd 0



in its current context doesot reflect what early modern Londoners actually observed
around the parish of St. Bride, or from nearby parishes and the Thames.

Visibility from the ground perspective in the early modern context is central to
understanding St. Bod asdaelibes space, cand iaffosls wisaelialg h b o
engagement with Wrends architectur al i nter
uncovering historic visibility in altered or lost spaces embodies the lived experiences of
these localities; in this project, ¢hi vi sual i zati on i nterrogates
been received by contemporaneous observers. Connected to this inquiry is how Wren
worked within the confines of the parish and neighborhood spatiality; as the city preserved
its preFire ad hoc layouin the aftermath of the Great Fire, Wren could not build parish
churches on the open spaces and wide boulevards afforded by-ptasterd urbanity.

The street level experience and sensation of place attached to the church in the early
modern period woudl also have been shaped by Fleet Street and its activity. As a connector
of the city and Westminster, the thorough
developed and mobility between the two cities became commoriplackeed, the
experience of placa the parish would have been an amalgamation of local knowledge
and history, in addition to viewing monumental architectural features signifying the
location of churches. To understand the visual sightlines, spatial relations, 4gwahd
experiences offistoric spaces that have been altered or lost over time, such as the early

modern neighborhood around St. Brideds aft

https://www.stbrides.com/abcus/ourhistory/#chaptei7/

8Al exander Darren Curtis, fASir Christopher Wrenés C
(PhD diss., Princeton University, 1995)87ProQuest Theses and Dissertationd@lo
https://login.proxy.lib.duke.edu/login?url=https://www.proquest.com/dissertatimse s/skchristopher
wrens-city-churchescritical/docview/304221882/s2?accountid=10598.

Thomas F. Reddawa¥he Rebuilding of London After the Great Fit®ndon: Jonathan Cape, 1940); 44

45.
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recreate them with digital models. Computational approaches represent powerful
techniquesd situate an early modern architectural artifad u ch as Biha Br i de
historically accurate temporality and spatiality.

In this project, the integration of this spatial data with historical contextualization
and cultural information with the St.rBi de 6 s st e e prhoaumentaltbuila t e d &
interventionon the fabric of the early modern parish, the integration of spatial data with
hi storical contextualizati on deepens unde
contribution. Situating the St. Bde6s st eeple as a monument al
neighborhood, this project asks what could actually be observed by Londoners and what
this visibility suggests about architectural identitgation. This thesis utilizes ArcGIS Pro
to reconstructtheeal y modern nei ghborhood around St.
topographic data, schematic thigienensional digital models of neextant buildings,
LiDAR point clouds (generated from airborne laser scanning of the city) of extant
churches. This approaghx t r act s Wrends extant churches
period, and places these point clodds/hich preserve height, geolocation, and extent
informationi in a historicallyinformed digital ecosystem representing the city as it once
was.Fromhti s symbol i c digital scene representin
it, this project utilizes viewshed and thréienensional line of sight analyses to examine
groundlevel visibility and historic spatiality.

Historically contextualized visibily assesses broader questions of the visual and
cul tur al effects of Wrenb6s reconstlavaicti on
perspective, this project shifts the view

panorama to the situated pawmit of early modern observers. When wed to the historical



context of Restoraticer a Engl and and Wrends theories
perspective of St. Brideds and its steeple

actually existed in its leality.® Moreover, this approach illustrates the distinctions between

this reality and panoramic views of steepl ¢
urbanscape. That is, Wrends steeple i s obsce
abi rdds eye view. This perspective from t he
of St. Bridedbs as a visual beacon in the g

Fl eet Street within the pari sh,udgathweree St .
instead within sightlines along the thorot
more visible from observer points in neighboring parishes. Despite its towering height and
detailed grandeur, t he quoteienpisua focaud frothe Br i d
parishoés principle throughway.

In addition to historical and cultural research questions, this project also
interrogates the affordances of integrating dath point clouds with more interpretive
and approximated digital modddased upon historical interpretation in a GIS environment.
Relatedly, the ambiguities inherent to this workflow are key considerations in this project.
Finally, this thesis considers the implications of local visibility and neighborhood spatiality
within the context of Restoratiemr a Engl and. Though focused ¢
also grapples with the citywide scale and audience of theHmastparish churches

commi sSssi on. Thi s scal e under scor es t hat W

% This relational approach, which distinguishes sttee¢! lived experience from lofty conceptions of the

impact of architecture, is informed by the theories put forth by Henri LefebvredrProduction of Space

(La Producti)n WethobékEsp@lc® Prods Local Scene view as
of historic space and spatial analyses eiiged from the street level, this project broadly queries
spatialization in the early modern neighborhood sur
Henri Lefebvre,The Production of Spagctans. Donald NicholseBmith (Oxford, UK and Cambridge,

USA: Blackwell, 1991).
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architecur e f or Londoner s, as opposed to bui

commission can ultimately be examined as art of natiad identitybuilding.



Chapter 1: Historiography

The Tradition of Studying Wren
Christopher Wren is one of the most redagd English architects and the subject

of over one hundred biographies. Along with this notoriety, there is extensive scholarly

di scourse about Wrends oeuvre, his nascenc
and his status as an incubator loé tEnglish Baroque style. Positioned as an agent of
stylistic change 1in Engl and, schol arship
awareness of Renaissance treatises, the Continental Baroque style, andR@naco
precedent as core influences onvigal program.

Much of the schol arshi p a bpartictulariyWinee n 6 s ¢
publications of the 19608980si e x ami nes Wr eno6és upbringing a
his family, education and intellectual pursuits, residence in France¢eeskao illustrated
Continental architectural books. These threads contextualize the path that led Wren to
architecture, as well as the cultural and political situations of the Restoration era that
facilitated his earlycareer opportunities. Within thisdnch of Wren scholarship, Margaret
Whinney, Eduard Sekler, Kerry Downes, and Fiske Kimball have advanced the notion that
the troubles that befell Londanas well as the political turmoil that roiled England
ultimately benefitted Wren once he becameasshitect!® In addition to considering his

frstthand observations and meetings, this bra

10 During the plague outbreak, Wren resided in France, where he encountered the Continental Baroque
architectural style and Gian Lorenzo Bernini hi msel
massive and unprecedented commissions to rebuild pparic hur ches and the city cat|
density was its undoing, yet from these catastrophes Wren was granted opportunities to visually shape a
postRest oration London. Il ndeed, Mar garet Whinney note
Restoration Bgland was completely elevated. Margaret Whinvgsen(London: Thames and Hudson

Ltd, 1971), 2542.

8



exposure to engravings and books depicting the architectural designs of Sebastiano Serlio,
as well as Wr scercessandclassice.h nigr amcé helLeMerci er
Val-deGr ©ce and LeMercierds Sorbonne (both of
design for the St. Peterds dome) have been
observed, and that mémave influenced his interest in domed churché¥r en6s s o0 o U |
in Paris coincided with the planning and building of the Palais du Louvre; he was
profoundly intrigued by the palace, and t he
for a time!?

Although he never traveled to Italy, Wren was deeply familiar with the tenets of
the Italian Renaissance as well as Vitruvian principles underlying the Renaissance from his
exposure to treatises and the applications of these treatises in France. He isokimawven
read Serlio,an Italian Mannerist architect who worked in the sixteenth century and
published a sevepart treatise on the classical orders of fine architectuset(é libri
dell'architetturaor Tutte I'opere d'architettura et prospetjvarhe teatise defines five
classical orders ( fiOn tThsean Boricy lenic,Lonnthigns o f B
and Composite; moreover, the third book, which was published in 1545, concerns geometry
and perspective in architecture. The works and writingigiola and Madonna del Piano
have also been advanced as Renaissance models forMréne f a- ades of St

Basilica and || Ges¥» have been examined an

1 Whinney,Wren 28-33.

12 Christopher WrenParentalia: Or, Memoirs of the Family of the Wrats. Christopher Wren and
Stephen Wren (London: 1750); reErnest Enthovan and Bruce Rogers, elise, life and works of Sir
Christopher Wren: from the Parentalia or memqi&rand, England: Edward Arnold, 1903), 105.

13 Eduard SekletWren and his place in European Architectufieondon: The MacMillan Compary
Faber and Faber Limited, 1956), 98.



practice!*Fi nal |y, Wrends i rd, and solrtastronomy have loeemne t r vy,
scrutinized to explain his design decisions and preferences. Many studies of Wren in the
postwar period have been rooted in interrogations of sources that Wren primarily observed
firsthand, as well as those which he absdrthrough intensive and concentrated study.

Wrenb6s awareness of these sources is co
early modern Engl and. Mar garet Whinney has
career in the first half of the 1660s, dnd subsequent great success upon completing post
Fire commissions can be attributed to his lifetime courtier status as much (or more so) than
his scientific and classics education. To
early wor ksr emerien Aciommpaatrui son t o contaampor an
Inigo Jones pupil trained specifically in architecture, Palladianism, and the Baroque, but
who was not entrenched in Charles 116s ent
Webb wasrobbed n many respects of the opportunit.y
the Kingdbs Works. This title was endowed u
Denham, and the position was inherited by Wrén.)

Wren was a weltonnected courter, and agh his work is interpreted as reflective
of the sociepolitical, religious, and intellectual climate of the period. The preferences of
Charles 11, as wel |l as Englanddéds apparent
environments, are oftenreferend as | mpact f ul on Wrends wor
has written that the restored king would have become accustomed to the Dutch urbanscape
and northern Baroque architecture he experienced during his youth in exile, and would

therefore have been disapptad (and, perhaps, disgusted) by the crowded conditions of

14 sekler,Wren and his place in European Architectu®8.
SWhinney,Wren 16.
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London*Apart from specul ations of Charlesds p
offered ideological and religious reasons for potential Dutch inspirations: the country was
Protestant asopposed to Catholic Italy and Fraricand would therefore have exemplary
church spaces that privilege Reformation ideals against idolatry within architectural
design.

This approach to Wrends work wunderstanc
Renaissaces in shaping the early modern architecture of France, the low countries, and
Italy as well as the classical models at the core of these movements. (The Roman Theater
of Marcellus has, for example, been widely cited as the source material for the &meldon
Theater at Oxford?) Important for scholarship has been the broader, oemid® results
of Wrends i nt -&gmaaarchiteatusal contept&dissemimated by Vitruvius
in his own works. Sekler, for example, has noted that in the city churohasission,
Wren sought Agrandeur, simplicity and stror
through a cosmetic citation of <c¢classical f
attention to proportionalitf Whi nney c ont e nefmstion ofisabsilicAplann 6 s i
can be traced back to his rHardkekamigatioon bf Vi t r
Wrends steeples concludes that his inspira
England is from absorption of the monumental émvattached to Italian renaissance
cathedrals and basilicas, which integrate architectural forms into their structure more than

campanile towers d.Se k|l er al so advocates for the wun

%Curtis, ASir Christopher Wrenods City Churches, 0 7
7 Whinney,Wren 17-22.

18 Sekler,Wren and his place in European Architectud&

¥Whinney,Wren 53.

20\Whinney,Wren 72-73.
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were based upon Continental exampleis;ittea includes the caveat that the stone steeples

with intricate classical formEas seen at St-le-Bo#randdChrigtshurchSt . M
Newgate Streetwer e fAiunusual devel opment[s] in the
As f or St .eroBersithd teviesof theS/adorina di San Biago church as a source,
though he does not consider any {European inspiratiors.

It is fundamentally narrow to privilege western European and classical -Greco
Roman influences on Wr eessédsleariaterdstin nbao easevne r ,
antiquity prior to Hellenism and had access to illustrated books describing ancient
civilizations of the Levant and the contemporaneous Ottoman empire. Furthermore, Wren
sought to learn a much deeper and layered Kistiozulture and built environment; he was
not content to master Renaissance andruVian virtues, but instead a fulsome

understanding of great ancient civilizations and their monumental architecture. While his

predecessor |l ni go romed et €l yhabgbotr bed hbat
absorbed and interrogated architectur al t
ancient Rome and the Renaissanceo i#f his e

That is, Wren saw the underpinnings of getmgally-sound and beautiful architecture
centuries before (and geographically far from) ancient Rome, which served as a root source

for the ltalian Renaissance. If scholarship is only to focus on Continental Baroque and
Renaissance and ancient Grddoman i nf |l uences on Wrends wo
unturned in inquiry: how Wren transformed London with architecture that draws

inspiration from a vast geographic and temporal body of precedent. It is therefore

21 sekler, Wren and his place in European Architecture; 10051

22\Whinney,Wren 13.

LydiaM.SooWr enb6s fAiTractsd on Ar c Canbedge;, New ¥orkaGaadhbridge her  Wr i
University Press, 1998,
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dangerously limiting and incomplete to precludeios on Wr endés Renai ssa
Roman source without considering his interésis documented itihhe Tracts Parentaliag
and his architectural outpiuin the visual culture of near eastern and Asian antiquity. Lydia
Soo and Vaughan Hart have recté d t hese gaps in our i nt el
architecture by identifying and exploring how he conceived of architectural lineage as well
as the geographies, as well as time periods he believed originated a more natural
architectural beaut§? Put amther way, this scholarship pushes beyond the sources
identified in mid to latet went i et h century discourse to
understand and order knowledge of greatness in human history.

The work of Soo and Hart does not deviate from thre poimary Wren sources,
but rather builds wupon earlier scholarship
near eastern antiquify. This is not, however, meant to suggest that Wren and his
contemporaries completely valorized or fetishized atassantiquity or the Italian
Renai ssance. Soo06s contribution to schol ar:
antiquarian and Renaissance interests through a close reading of his Tracts and formal
anal ysi s of Wr en o6 ¢° Sdooddsg i oefs aWrcenndtsecappeec
knowledge of classical architecture as being attached to the notion that the classical style

is the sole fAuniver s acPSyo alsopcaveats @ aisdoreepton y | e

ZEarlier scholarship consulted and considered Wrenbd
sources relating to his theories of architecture. S
reckoning with the Tracts, which were fragmery and not a true compendium.

SooWr ends ATracte®3.0n Architectur

%Tract 1 includes the statement fA[t]he Orders are n
Assyrian; therefore, being founded upon the Experience of all Ages, momgthe vast Treasures of all
great Monarchs, and Skill of the greatest Artists a

Sir Christopher Wren, Tractl,inSodlr ends #ATractso on Archsdt ecture and
®S006s workrediscpsismar hey deals with her assessment
accessible Tract to the content of this project.

26500,Wr e fiforsact sO on,1Mrchitecture
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that Wren wholly accepted the classicalhéectural style with the annotation that he
critically assessed antiquity within his knowledge of history, and not in an ahistorical
vacuum?’

One key point of departure from the Continental and GRmman approach is that
Wren is acknowledgedasasthar and not as a traveler. Har
travel books and sketches. Wrends work is
architectural precedent and not what he observgeilison. Furthermore, Soo has written
t hat Wierstood theunatare of architecture to be evolutionary and changing, subject
to i mprovement but also to decline, o0 and t
order) had been the blueprint for the child orders nurtured in ancient societies aird seen
their architecturé8Soo6s further commentary on Wrenods
the nature of human perception, as well as his theory that nature causes beauty though
humans must observe and judge this beauty, leads toward the interprétatdhNo e n 6 s wo r
as being informed by antiquity though made for goestoration Englantf. By this
interpretation, Wren could not merely admire the beauties of Paris, Constantinople, and
Persepolis and wholly apply their key features and visual referenbasgttenvironments
of London writ large. The city's adoc spatial layout contrasted with the planned nature of
spatiality of other great cities, and Wren therefore could not copy places such as Paris,
Rome, or Alexandria. Rather, through careful planmind placement of absorbed ancient
and Continent al precedent Wrends commi ssi (

simultaneously beautiful, utilitarian, and symbolic centers of interaction within the

2TSoo,Wr e fiforsact sO on,14r chitecture
283500,Wr e filorsact sO oml13:i3@.hi tectur
29500,Wr e filorsact sO on 13®138hitectur e,
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recovering city and country. The spatiality and urb&mmping of postFire London is,
indeed, crucial to understanding Wrends cit
are valuable tools to deepen knowledge of the ways in which these churches existed in the
earlymodern city.

In hisanalysisofWends city churches reconstruct.
guotations of Levant temples and the O6Tyri
the churche€®Whi | e Hart keeps his discussion of S
St. Paublsé sc,r oWrnen ewel of sorts, he also ide
comprising the parish reconstruction commission. For example, the churches of St.
Stephen, St. Mary Abchurch, St. Mildred Bread Street, St. Swithin, St. Benet Fink, St.
Mary-atHi | | , and St . Paul 6s Cathedr al all feat
Magnus Martyr, St. Martin (Ludgate), and St. Mary Abchurch include cupolas over their
towers. Hart and Soo have proffered that the smaller domes of the parish churiclags ind
Wrenods absor pt i osn-cross pldy topped by doreésTisecOttanane
Selimye mosque is cited as an exampl e. Or
ancient Tower of Winds in Athens agestheWr ends
precedent of a tiered structure of volumetric octagonal stages, with each successive stage
becoming a narrower and smaller strucfiifBhe octagon appears in numerous geographic

and temporal contexts of monumental architecture beyond classicahsithnd the

%0 Hart, In Search of Eastern Antiquijt@7-43.

31 Hart, In Search of Eastern Antiqujt§05106.

Lydia M. Soo, fAiThe English in the Levant orsf8loci al N e
TurnerTheedMirrdr of Great Britainb: Nati onal l dent it
Proceedings of the 2010 Annual Symposium of the Society of Architectural Historians of Great Britain

Reading (2012), 229.

32 Hart, In Searchof Eastern Antiquity37-39.
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appearance of such a symbol of monument al
with greater significance and gravitas. From the Dome of the Rock to the Lighthouse of
Alexandria to Chinese pagodas, the octagonal structure eviderafedrat significance

and an awareness of historic precedent. Wr
GrecoRoman orders were supported by ideological and religious underpinnings in
addition to aesthetic preferences and his desire for experimentaistern antiquity

provided a connection to the geography of the Bible.

The two are united in contextwualizing
temporality for the architecture of natural beauty, which he then applied to English
spatiality, sensibilityand materiality. This is not meant to suggest that he had forsaken the
native architecture to England; Wren® in fa
His architecture, though, suggests quotations of antique, Renaissance, and Baroque
architectue that have been modified and integrated for a new English culture.

This thesis is intellectually aligned
architectural and antiquarian interests, as proffered in the work of Soo and Hart. The digital
components andomputational spatial analysis are designed, in part, to be investigatory of
the visibility of Wrendés monument al steepl
meandering early modern city. With some clarity as to how the steeples were observed,
the e can perhaps be new valences in the di s
architectural style and a pelRestoration national identity. In determining the visibility of
the St. Brideds steepl e, thePasuplibrse aft hSetd.r a

project ultimately asks how spires and towers shaped the early modern London skyline

33 Hart, In Search of Eastern Antiqujt@2-23.
SooWr enbds ATract s®b8 on Architecture
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observed by Londoners on the cityds street
Wren cited architectural features seen in the easternt®eiean, Jerusalem, and
throughout near eastern antiquity, the mat:
intentions as a facilitator YHowhwasi OWNneame
work experienced by early modern parishionexs laondoners?

Beyond scholarship of Wrends body of wol
proffered in the Tracts, there are also st
Wal ter Godfrey produced a mo e,dghistarplbefora b o ut
and after Wrends interventions, and -the va
Fire reconstruction era. This work provide:
architectural forms, and recounts the secondangtcaction of its premier steeple in the
early eighteenth <century. I n addition to
di ssertation in 1995 focused on St. Bridebo
of Wrends most spl etsd hisdcollaboratiknswithacantemporariep r o d u
beyond his pupils. Curtis suggests that St
continuity between the exterior and the interior. With the exception of the steeple, both the
exterior and interior of #1church are refreshingly simple. Curtis traces the appearances of
classical orders on the exterioparticularly the towef and on the interior with double
columns which form side aisles and support vaulting. Curtis also offers that Wren was
indeed conerned with welllit interior spaces. He also counters Whinney that the interior
galleries were not an expression of Wren immaturity as an architect but rather his smart

solution to the issue raised by the parish that more seating was necessary thgimgile ori

Wr enés first Tract asserts that #Apublick Buildings
SooWr enbés fAiTracts®3.on Architecture
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plan called for. The galleries allowed for more bodies to be seated in positions that
privileged auditory senses; the people seated in the galleries would still have been able to
hear the sermon and homily delivered from the pdbpit.

Landing on theground level from the panoramic view taken by eanlydern
cartographers and artists, spatial analyses undoear visibilitye x per i enced by \
contemporaries. The viewsheds utilize approximate digital reconstructions of early modern
Fleet Street todetermine how prominent and visible the steeple was prior to
industrialization and more intensive verticality in London construction. Line of sight
anal yses afford interrogation of the tiers
visibleatseci fi ed observer points. I n | ight of
of London to that of Constantinople, the latter of which is illustrated with numerous domes
and towers surrounded the rounded centers, the ground perspective observer point is
vl uabl e as a visualization of how Wreno6s at

to life within the fabric of the early modern city.

Concepts of Space and the Influence of Digital Humanities Projects

The intellectual tradition of assessing spaconceptually and from humanist
approaches informed the procedures, analyses, and conclusions of this project. While this
projectds approach to St. Brideds and Wren
analyses of early modern London and srhilghlighting of the grountkevel observer, there
are great traditions of humanistic geography, spatial history, and digital humanities that

utilize quantitative research methods to deepen interpretations of history and cultural

®Cui s, ASir Christopher Wrendéds City Churches, o 104.
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studies®® These discipling are particularly illustrative and analytically powerful in studies

of historic built environments; through interpretation of historical information and records,
historic built environments that have been altered or lost overtime can be digitally
reconstucted or approximated, and spatial analyses in these representational digital
environments can recreate human experiences in spaces of great historical and cultural
importance.

I n the field of human geography, Alison
experience and a sense of pl ace anhdostudiesunt er
of landscape and spatialjtyave been core foci of humanistic geographfhese concepts,
which are vital to this proj @&splagceaswalbsude i
what is being observed; thinking critically about the distance between the observer and the
subject of observation; seeking to locate and embody the gaze and to challenge claims for
objective detachment; and analyzing various framirggegies that put boundaries around
what i s b e i*®nBy foreghosnelingvtieedsitudited position of the observer,
humanistic geography lands audiencesd scholarship on the ground level of cultural
and historic spaces and the experiences ofivisih t y at t hese sites. T
of human experience inherent to this discipline literally and conceptually takes root in the

landscapes, urbanscapes, and viewsheds that can be observed from spaces.

36 While digital humanities unite methods of quantitative research methods and historical interpretation, the
discipline is not truly objective. Rather, ambiguities are inherent to the research inquigesa®un for this

is that historical and cultural quantitative data used in research is often mined from historical sources of
varying accuracy or from researcher interpretation.

Al i son Blunt, fGeography and t helowbyStephenR. Riees Tr adi t
and Gill ValentineKey Concepts in Geograplilyondon, Thousand Oaks, and New Delhi: SAGE

Publications, 2003), 74.

%®%Bl unt, fAGeography and -T9he Humanities Tradition, o 7
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Jessica Maier examines thetion and visal culture of artists representing the
character (as opposed to the actual appearahciies in early modern cartography in the
2012 essay fAA O6True Li kenes*sMaier pfederts ttRenai s
analogy of chorographies functioning asrtpaits of urban areas as analogous to
renai ssance portraits intended to capture
|l i kenessd) representations of cities compr
them as an amalgamation of tirperiods; layers of history of tHecality were visually
compacted into a singular visual representation of thé¢itlgese artistic panoramas were
produced before and during Wrendés | ifeti me
rediscovered and aepted during the Renaissance in Florence.

Wren would have been familiar with chorographies given his personal library (and
that of his broader network), and many of the illustrations of eastern Mediterranean and
ancient cities referenced by Hart (and kmowt o t he Royal Society)
portraits of great cities rendered as panoramas, with their features and urban characters in
representations of topography and architecttie¢ while Wren was aware of chorographic
representations of great €4 and the visualizations depicted from this viewpoint, he
certainly considered his works would be seen at the ground level. In the first of his four
Tracts on architecture, Wren professes that
skilled in Rerspective; for, every thing [sic] that appears well in the Orthography, may not
be good i nlltnhe hModeeals.e0 of St. Brideds, the

locate because the church is offset from Fleet Street and surrounded by buildingissaro

®Jessica Maier, AA 6True @i krRanaissande:Quartériol. @BeNn.ai ssance
3 (Fall 2012).
“Maier, A6A True Likeness, 00 711.

“1SooWr ends ATractsd50n Architecture
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relatively circumspect courtyardn this project, audiences land on Fleet Street, Ludgate,
Salisbury Court, and Shoe Lane The digital scene enables one to observe the historic
visibility of the neighborhood from its streets, instead of taking ewa#td, abstracted, and
subjective view, as chorographic renderings of the city do. The gileustl observer
points and spatial analyses reveal historic visibilities; chorographies reveal what the
cartographer or artist underscored to audiences.

Yi-Fu Tuan proffered that built environments and features within landscapes endow
a sense of presence on observers, and this theory central to the reasoning of thf¥ project.
Evolving from the premise that humans observe the world around them focus upon
deviations(heights, monuments) in the landscape, Tuan observes that acts of observation,
focus, and pondering engender emotional responses to landscapes and places. From this
emerges monuments and places These responses to interventions develop understanding of
places and monuments; the significance of these localities is held by the people interacting

with them, and not necessarily defined by geomorphology. Through continued interaction,

culturef or ms around monuments and pl &mnehs, and
cont ext of architectural cultur e, Tuan r e
functional realm made visible and tangible

environment with the emotional and cultural sentiments evoked. Thesmhasponses
in turn promote social life, and this effect is amplified by the visibility of architecture within
a panoramic view? Built environments thus intervene in space and construct sociability,

thereby creating k nowl ed gmace wisuallyp definedehy T u ar

22Yi-Fu Tuan, AVisibili tiySpac&anePlaCe: Eha ReisgeciveofSpaBe ac e, 0
(Minneapolis: Univesity of Minnesota Press, 2001), 1678.

“Tuan, AVisibility: -Ide Creation of Space, 0 164
“Tuan, AVisibility: -1I68e Creation of Space, o 165
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monuments, as well as human sentiments and culture constructed around the observability
and visibility of landscape features, necessitate considerations of space from the street level
occupied by locals to preserve the human agpee of encountering tangible interventions
on horizons and landscapes.

Yet there are still places that exist in space that do not have prominent visibility,
but that do have intrinsic emotional and
visceral y, 06 and an example of this is in the |
Fl eet Street and on the s*mBhe homes, fiogimges of
meandering byways, would have been known to inhabitants; the sight of the loping sea of
brick and the visceral knowledge of home and life constructed around this urban landscape
would evoke an emotional presence and sensation of place. This project asks how St.
Bridedbs existed as a place in the ebhrly mc
taller and lighter in color than its neighbors impacted visibility within this historic space.

The notion of socialhconstructed spaces around architecture underlies Fabrizio
Ne v ol a @SgeetllitednkRenaissance Italwhich puts forth the notionf human
environment spatial interaction as a network of hierarchies, priorities, and transactions
imbued with significance that ultimately define experiences in sgédeéssimplified
iteration of this concept casn ibret rsedwnc tiino nN:
bet ween buildings. o0) Whereas Tuan finds #fAp
eyes and punctuate landscapes (monuments, water or water gaps, bridges, mountains or

hills), Nevola characterizes the city as a network and gn®fflaces of social interaction

®Tuan, AVisibility: The Creation of Space, o6 162.
46 Fabrizio NevolaStreet Life in Renaissance ltaNew Haven and London: Yale University Press,
2020).
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(apothecaries, street corners, and taverns) as features in the Renaissance Italian urban
landscapeStreet Lifealso contends that street corners and the physical spaces (streets)
between them fostered congregation andraat®on, in part because public writings or
proclamations were posted upon corners; spontaneous social interaction also took place at
local shrines and worship centers, which were erected rather organically on streets and
corners” These built spaces weessentially locations of sociability that weret master
planned. From these interactions, the spaces were perceived as places embedded with local
knowledge, memories, and sentiments. That is, street corners and local shrines were
endowed with a relatiohasignificance to the city and its people, predicated on the
interactions and experiences occurring at these nuclei of activity. This idea informed this
projectodgtheudei ghbar hood § tovisuaizeragpécts gf St .
guotidianlife in the early modern parish through spatial analyses.

Nevola distinguishes these spaces wilaglieoc engagement and interactivity took
place from the centralized and planned spaces of Italian Renaissance cities: piazzas,
cathedrals, and large metropolitamurches? Ironically, in strategically designed public
spaces, city residents routinely appropriated the openness for demonstrations against
institutions and power figuré€.While this thesis does not examine broad and spatially
open publiccenters of gaher i ng, Nevol ads insighpaces of t h
and the lived experiences in these spaces informed how this project approaches the visceral,

streetlevel experience of early modern LondSnDr awi ng wupon Nevol ab

47 Nevola,Street Life 187-191.

48 Nevola,Street Life 84-88.
““Nevoladescri bes that 0
private space were p
Nevda, Street Life 86-87.
Additionally, Nevola6s insight
chorographies was helpful for t

pol it i ctlaatthedouddariesbetivegn pahblicsandl i f e of
orous. 0

s about the theories
his projectds invest
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approach, thishiesis asks what is revealed in sightlines and viewsheds when the observer

is placed on Fleet Street, Ludgate, or Salisbury Court in early modern London.

Il n many respects, this projectbés inquir
discussed in MichHe de Certeaubds essay dAWal king 1in
bet ween the more monument al grandeur of a
intimate, lessdealized street level experience ofaét Wal ki ng i n the Ci't

t hi s pirnocjleucstidosn of birdds eye view and stre
scene format. Additionally, the juxtaposition of aerial angyoyund experiences of a city
underlies this projectbs interroudaregioon of
for this project is focused on St. Bri deo:
Wrends citywide steeples to understand hi s
theories of distant and direct grouledel interactions with uranity are particularly helpful

when considering the bias and ambiguities inherent to-eastjern cartographyt.

Finally, while this project considersnenx t ant hi st ori c spaces
entire city churches commission, itis centeredonadegplkeor at i on of Wr end
Church as a place of religious life, local administration, and sociability. The maps and
reconstructions in this project represent attempts at expanding thin historic maps (e.g. the

Rocque and Ogilby maps) into thick or deeaps containing historical information, spatial

data, natural geographic and topographic information, and visualizations of how places

view as subjective andfrel ect i ve of an artistds perception, while
objective.

Nevola,Street Life 81, 87.

"Mi chel de Certeau, fAWal ki ng ThePradtide ef E@iydaylLife® i n ed. S
(Berkeley: University of California Presk984).

52 \While the two historic maps selected in this proje€gilby (1676) and Rocque (1746)were easy to

georeference and seemingly accurate, implying scientific exactitude in their production, there are

nevertheless questions as to whether anyfeatures represented were embellished. Moreover, questions

as to the accuracy of early modern cartographic practices are inherent as scholars georeference these maps.

24



existed in space in their native temporalities. Trevor M. Harris has written that there is an
association between thaysical environment and the human experience of identity with a

pl ace. Whil e interrogations of identity 1in
parish) is beyond the scope of this project, the concept of using deeper maps to understand
spatiality and visibility in nonextant historic spaces is a step toward understanding the

postRestoration experience of Londoners living on or near Fleet Street.

Digital Projects

Il n support of t hi s pr-teyelevisibililys degpenahins t o
hist ori c maps, and understand St. Brideds a
citybés early modern spatiality, academic d
body of precedent demonstrating successful approaches to combining historical
information with spatial data.

Deep mapping and thick description are central to understanding historic spatiality,
as local knowledge anduotidian interaction develop awareness of platecating
Londonpsbyashe I nstitut e reforMétropdlitanrHistora | Res
within the University of London School of Advanced Studies exemplifies thick description
in practice.iLoc at i ng Ph e h d o pdagesedvabt nsapto preserve, share,
uncover, and communicate the histories of locationthéncity. The project utilizes the

1746 Rocque map and the 1863300rdnance Survey, 1st Edition Map of London. Its

53 Harris discusses the performative art of Brith Gof as an exploration of the Weigtyidand associates

the physical environment with human inhabitant experiences in this context of understanding Welsh

identity.

Trevor M. HarriiDeepDMappGaggr Sphay i al Storytelling e
David J. Bodenhamer, et aDeep Maps and Spatial Narratives (Bloomington: Indiana University Press,

2015), 2826.
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layers include geocoded datasets feeventeenthand eighteenttenturyc or oner s 0
records, criminal courts, hospitals and guilds, administration of poor law relief, fire
insurance maps, taxes, plague deaths, the hearth tax, and archaeological data of the
excavation sites of glass and clay pipes.

Another Londorfocused digith mapping project,Layers of London locates
significant city sites on web mapand pairs the location with published historical studies
and images. The project demonstrates the affordances of combining local knowledge and
history, scholarship, and visualedia for understanding neighborhoods and their changes
over tme®* i Sir Christopher Wren6s Towers of Lc
diversity of data sourcédsincluding laws, historic images, and city recordmmingled
into dialog with London lodas.

Beyond England, the digital humanities projp&CIMA (digitally encoded census
information and mapping archive) was also a bedrock to this project in both its applications
of digital methods and in its conceptions of space and pfdatiee multivalen project
utilized ArcGIS Pro to visualize historic neighborhoods in Florence and census datasets
from 1551, 1561, and 1632. These digital products are output into a web GIS ecosystem
that allows users to select annotated features on a georeferencedphaleenhistoric
datasets inform these annotations, which include parish churches and houses. Shapefiles
and polygons delineate quarter boundaries; users can also select streets to visualize the

citybds street net wor k as saexplicate theofetecal andr e ¢ |

AMappi ng Melodatng loohdonts Pagtwww.locatinglondon.org, version 1.0, 17 December
2011).

S5 parts of the project are opsnurce and allow Londoners tontribute their own images, records, and
knowledge.

®6 Nicholas Terpstra and Colin Ro$é¢apping Space, Sense, and Movement in Florence: Historical GIS
and the Early Modern CitfNew York: Routledge, 2016).

26


https://www.locatinglondon.org/static/OS.html

conceptual pillars of the pillar, particularly as they have to do with -@aolgern urban
spaces.DECIMA, in addition to the aforementioned London projects, were considered as
prime examples of interactive urban history viszations and databases that integrate
schol arship and publ i c archi ves, whil e
spatiality. This approach is reflected in the StoryMap element of this project, which

integrates interactive threBmensional scenemnd applications to engage audiences with

the historic visibility and spatiality ar

digital humanities of using GIS to visualize the locations of major sites of historic

destruction, construction, amcarfare and embedding relevant historical information into

the attributes of such map points. These projects can uncover or underscore spatial,

temporal, and conceptual elements of historical studies; zooming in and out in web GIS
platforms introduces thgcale of a query as an additional interrogation. For example, the
Bomb Sight Project of Londamaps the location of where World War Il blitz bombs fell

on the city?” The spatial history projedflapping German Constructiovisualizes the

locations of Germa construction in the Weimar and Nazi periods as a method of

(0]

interrogating patterns of building, labor, and shifts in geopoRfids.Si r Christop

Wrends Tower of Londond incorporated the v
map and data layet. n A Mappi ng German Construction, O
spatial extent and temporality of Nazi construction, and ultimately resulted in a newfound
understanding of course and of Nazi construction on the outer margins of the Third Reich
asitmovedd oward Hitl er 6s Fi Arany BaSaoks oftEiglteenth T h e

57 Kate JonesBomb Sight Projed2015),www.bombsight.org

Ppaul B. Jaskot and Anne Kelly Knowles, fAArchitectu

to Institutional History and Thehris(FeBruaryll5, 20E/Mvi r onment

Mapping German Constructigfittps://dahverg/project/mappingermanconstructiory.
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Century Irelandlocated barracks built in Ireland from 162815 on an ArcGIS Online
web mapwith a standard terrain basemap, which was then embedded into a WordPress site
that proviaks historical information; the points on thieb maghouse historical information

and can be clicked on. The website also includes aerial orthographic and-gneeind

perspecti val photographs from the remsearch

2014. (The project is no longer active, though its website is still functitibhg Digital
Augustan Romproject locates monuments and architecture from the early imperial era of
Rome on an archaeological basemap. The basemap is not a historicdl Amustan

Rome, though it includes informative contour lines and building footprints that help orient

audi ences. ADiIi gital Augustan RomeoO integra

as attributes within its maps; audiences can select individatirés to be displayed on

thewebmap Whil e the current iteration of ASi

includesmagp ased visualizations of the city by
maps are static and cannot be explored as intezaand features are not yet selectable.
Future updates of the project would certainly seek to integrate an interactive display
inspired byDigital Augustan Rom®

Though this project does not incorporate extensive ttireensional modeling
outside of tle ESRI ecosystem, the schematic modeling included in this project is intended
to help audiences and scholars visualize-Resttoration London in a similar way that the

more descriptive modeling iBook of Fortressesfor example, immerses audiences in

9var McGrath,Army Barracks of Eighteenth Century Irela®D14),https:/barracks18c.ucd.ie/map/
®David Gil man Romano, Nicholas L Stapp, and MarKk
digital successo, dmaging Ancient Rome: DocumentatioWisualization- Imagination L. Haselberger

and J. Humphrey, edslournal of Roman Archaeolog8upplement 61 (2006), 2-282.

David Romano et alDigital Augustan Rom, (2013),
https://www.digitalaugustanron@g/records/iuppiteoptimusmaximuscapitolinusaedes.
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historical landscape and architectural contéktistead of focusing on the details of
architectural features in the reconstructed digital streetscape, as the Royal Ontario
Mu s e uBaldylen 3Dexecuted well, this thesis utilizes the schematic tdieensioml
reconstruction for basic visualization rather for immersion and for the purposes of
generating a raster for spatial analyéi§he projectMapping Occupied Krakoserved as

an exemplar and gold standard for the affordances of modeling within the E&Rirep
though this present thesis did not incorporate modeling with EAThese projects

demonstrate the abject value of more descriptive modeling in efforts to embody historic

spaces and | andscapes. While theTopasefsent i
Londono privileges spati al anal yses as a n
altered spaces, future work may well involve modeling with workflows tested in the
aforementioned studies.

('Edward Triplett, fDrawi n@MdkingSdnseosthevbtht GentuBydisro | es and

das For t@GehigsztzaisEarly Modern Architectural Practices and the Construction of Place
(Amsterdam: Amsterdam University Press, 2020).

Edward TriplettBook of Fortressesttp://www.bookoffortresses.org/locations/alandroal.

62 Babylon 3D,Royal Ontario Museum (2013), https://www.kadingirra.com/introduction.html.

3 paul B. Jaskotylapping Occujed Krakow(https://dahvc.org/project/mappiragcupiedkrakow).
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Chapter 2: The L ay erthe Gooivth ¢f Fleet Straetyand tigetcity Br i d e

from Londinium to megapolis

A core focus of this project is to build a thick and layered description of the
nei ghborhood surrounding St. Brideds Chur cl
itwas observedfra t he ground | evel given the cityo:
Christopher Wrendés Towers of Londonodo intec
technical geographic and remote sensing de
creatingadil ogue between the cityods past and it
modern period. This thick description must calibrate the historical context that narrates
how the parish devel oped and how Wresn came

I and fifty-one other London churchesafter the Great Fire.

Geography, Archaeology, and History: The m

St . Brideds stands on a site that has &
and continuously used as tlogation of a house of worship since the sixth century Anglo
Saxon period. The church and churchyard are west of the ancient wall built in the second
and third centuries CE by the Romans, after their colonization and development of the
Londorrarea Thamesiver plane in the first century CE. The space where the current
church is situated was of some significance to Londinium. Archaeological evidence
indicates that there was a built structure

quarry and rodway located nearby; it was exurban space, west and north of the rivers Fleet
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and Thames respectively, of utilitarian significance to the ancienf“citiie site was,
however, abandoned between the fourth and fifth centurie® Siglo-Saxons built the
first church at this location a stonefoundation structure dedicated to St. Bridget (St.
Bride) of Kildare on the sit€® Despite structural challenges, as the church was built on top
of the Roman quarry, it lasted for approximately 300 years. Only onercofribe
foundation survives and has been identified, and as such there is not a clarity as to the
buil dingdbs plan or di mensions. After this,
devoted to St. Bride (St. Bridget of Kildare) on the siteugtothe thirteenth century. By
the late twelfth century, a fre#anding bell tower had been added, and this feature would
be included in some manner in all successive structures on ttfi§ site

Each iteration of the medieval churches wagdathan the preceding structure,
perhaps due to the rising local population and changing economic status of the parish. In
the medieval period, the neighborhood around Fleet Street grew with the migration of
Londoners, particularly clergy, to the St.iBd e 6s parish in search
lifestyles beyond the urban core of the city east of the River #i@&ke concentration of
clergy in the area meant a high density of literate Londoners resided within the parish,
which prompted industrieis famougy, the printing and journalism industiyto move to

Fleet Street. Moreover, the parish represented a diversity of economic statuses. While it

“Rhoda Edwards, ASt. Br i delibmsdonAtctaeologist isstet6¢1870)al 6 of FI
130.

W.F. Grimes, The Excavation of Roman and Medieval Lonflandon: Routledgel968) 182-197.

®Gustav Milne and Andrew Reynol ds, LdndohArchadelayiste val L a
7:6 (April 1994), 143144,

®Edwards, fiSt. Brideds, o 130.

®”MineandRep o | ds, fAMedi eval Lady Chapel, o0 144,

®fiChapt e+l663 :0 1S5 00 Br, acdessedsMarl6,2022 h
https://www.stbrides.com/abcus/ourhistory/#chapte/
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was home to many poorer residents, this period also witnessed fundraising by guilds and
private citizens, and ghsubsequent construction of devotional chajels.

Though its population was rising, the parish was, however, near the geographic
west end of Tudor Londoff.In the sixteenth century, during the fifth iteration of the
church exurban spaces and small settémts between the cities of London and
Westminster were developed. Temple Bar remained the geographic border between the
two cities; however, exurban spaces between the two evaporated as Westminster grew and
exurban fields and villages on the peripheryhef cities were developédWith sustained
growth in London and Westminster, as well as greater mercantile activity and aspirations
in London, the | ate sixteenth to early seve
wealth and bustling activity.

This localized, microhistory of the church and its site contributes to the thick
description of Wrends construction in that
structure alongside the parishes Thouwh ng po
the fifth church was most relevant to Wrent¢
economic and geographic positioning in the early modern period was the result of the

nei ghborhoodés shift toward ur bahStreeiti on a

®fichapt efl66:6t1 D6 B5 i d acdessedOMay 16,2022
https://www.stbrides.com/abceus/ourhistory/#chapter

Mil ne and Reynol ds, A-MWM8di eval Lady Chapel, 0 144
“The city of Londonbés western boundar yermla@OTempl e B
meters) from the intersection of St. Bride Avenue and Fleet Street. Moreover, sixteenth century

chorographies visualize this geographic and souaitural west end. The Agas mépivitas Londinum

Figure5) andthe Londinum Feracissmi Angliae Regni Metropgllanfrom Civitas Orbis Terrarum

(Figure6) , f or example, render St. Paul 6s Cathedr al i n
within the for mer ulwldéntfy, andthe areds wesdoktlied-leet seendperipteralc
With the devel opment of Westminster and areas west
more geographically central.

“Curtis, fASir Christ8pher Wrenés Churches, o 7
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particularly as Westminster and London became more interconnected. During the sixteenth
century Tudor era, England also experienced transformational changes as Renaissance
ideals and knowledge flourished. These influences would shape theycéuatr pol i t i ¢ s

economy, and lead to architectural interventions on the urbanscape.

The impacts of the Renaissance on England

In the fifteenth and sixteenth centuries, during the Tudor era, London matured from
a regional port to a more globaltpnnectd mercantilist city that attracted Continental
Europeans emigreslt was during this period that the Italian Renaissance influence landed
in England. By the early seventeenth century, this had cultivated an appreciation for
classicism, particularly aftetnigo Jones introduced an architectural style heavily

influenced by Palladianisry.

Civil war and Commonwealth

Engl anddés cultural and scientific revol
interspersed with increasing political unrest due to ctutisthal impasses. Throughout the
1620s and 1630s, there emerged power struggles and disputes over taxation between the
countryds parli ament ’4By 642 these dBputesahadled koian g ,

ci vil war between pasd) ameadt aoiyahs s{8r ¢ Gicd

2 Margaret Whinney,Sculpture in BritainlLondon, UK and New York, U.S.A.: Penguin Books, 1988), 39.

3 By the seventeenth century, Italian books about classical architectural forms had been disseminated in
northern Europe and England, which gave northern candsarchitects source material for architectural
styles beyond the native Romanesque and Gothic variants. Whiinery,28-32.

"4"English Civil War," inA Dictionary of World Historyeds. Anne Kerr and Edmund Wrigi@xford

University Press, 201®nline2015.
https://www.oxfordreference.com/view/10.1093/acref/9780199685691.001.000193 819968569

1218.
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lasted for approximately seven years; the end was marked by the establishment of the
English parliamentary Commonwealth in 1649 and the abolition of the monarchy in the
same yeaf® The Commonwealth lasted until 1®6at which point Charles Il returned to

his native England from exile in the Netherlands as a monarch with constitutional’power.

Restoration of Charles Il and Baroque England

The 1660 return of Charles Il to England marks the beginning of the Regtoratio
period, and with this the return of a constitutional monarchy and a state religion
Anglicanismi to England. As an intellectually curious man himself, Charles Il supported
the advancement of science and the revival of a renaissance in England. &rudtha
granted a <charter to the countryods per ma
advancement of science in 1662: the Royal Soéiéharles Il also sought to reward those
who had been loyal to the monarchy and royalist cause during his tenunstailed his
fervent supporters into positions of leadership in a variety of sectors, including
surveyorship. Royalist courtiers were therefore granted access to positions that would
allow them to shape the future of England as the country rebuilt aftevatdecades of
turmoil. One such opportunity came to Wren in 1662, when Charles Il commissioned him
to design a fortification of Tangiers. Though he declined the assignment in Morocco, he

accepted King Charlesobés | ateand e@Qluees8t f oPc

). R. Jones, f QheDnfoveCoimpaniod to Britih Histgrgds. Robert Crowcroft and
John CannoigOxford University Press, 261 online: 2015)
https://www.oxfordreference.com/view/10.1093/acref/9780199677832.001.00019d8@199677832-
1193.
®Jones,
"Jones,

Cromwel | . 0

fi
ACromwel | . 0
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Cathedral, as well as the commission for the Greenwich royal palace; this would launch

Wr e fiify sjearcareer’®

The Wren Family and Sir Christopher Wrenoés

Prior to the decades of turmoil, the monarchy enjoyed an oflmourtiers, and
likewise the courtiers reaped reciprocal benefits from their close proximity to the royals.
The English Civil War and Commonwealth did not erase the culture of courtiers, and
Charles 1 16s favoring of onstatesatheiindluersce theser n a't
individuals could have on England. The Wre
in fact literal; the Wrens resided at the deanery at the Windsor Castle until the Civil War,
and were deeply loyal to the monarchy.

Sir Chiistopher Wren was born in 1632 in Wiltshire to a family in close proximity
to the Stuarts (the Wrens resided at the Windsor Castle deanery prior to the war) and
attached to the Church of England, as his father was the Dean of Wit@iser family
had to deart during the war, and they-settled around Westminst&rBy 1646, the
fourteen yeaold Wren had matriculated to Wadham College at Oxford University and
devoted himself to the natural sciences, Aristotelian physics, geometry, and*(Byin.
1653, he hd been elected a fellow of All Souls College, Oxford. In 1657, at age twenty

five, Wren was named a Professor of Astronomy at Gresham College in L¥ndon.

8Whinney,Wren 10-12, 1617, 19.

9\Wren, Parentalig 1-2.

®parentalia, o sahristapeed).dny pubishedmbyphis grandsdBtéphel, dictates

that Wren received some education at the Westminster School, indicating that members of the family lived
in the Greater London area during his adolescent years in the war.

81 Wren,Parentalia, 1-2.

82\Wren, Parentalia
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The Royal Society

At Gresham College and Oxford, Wren was surrounded by great English
intellectuals 6 his era while he continued to distinguish himself as a curious scholar.
Wr e fPd@rentaliaandTractss ubst anti ate this with reminis
research into O0GnomonickMbreowmrdi alWw)e,nodomi p
Dr. John Wilkins, introduced the young scholar to Charles Il before his corofiation.
1660 Wren joined Englandés scientific soci
charter by Charles Il (by then restored to the title of King Charles I1) in ¥662.

Though focused on science, the many Royal Society members were educated in
classical antiquity, and held interests in the ancient world. As the luminaries of England,
t he Royal Soci ety approached antiquarianis
6umdr sal 6 RrmoevBbcety @lso. demonstrated a profound interest in the
Ottoman Empire, one of the most powerful empires of the seventeenth century. By the
1660s, the Ottomans controlled Greece, Persia, and Jerusalem while holding their capital
at Canstantinople; many great cities of the ancient world and early Christendom fell under
the auspices of the empire. The late seventeenth century saw expeditions of western
Europeans to the Levant and the subsequent publication of travel books. Societysnember

acquired these books, absorbed reproductions of panoramic choreographies of great cities,

83 Wren, Parentalia 5-6.

8 pParentaliad ocuments a |l etter Wren wrote to Charles in w
P r i nParentaba,3-4.

i Royal ,0BdheiCentisg Oxford Companion to Englistetature ed.Dinah Birch(Oxford:

Oxford University Press, 2®; online: 2009)
https://www.oxfordreference.com/display/10.1093/acref/9780192806871.001.0000386400280687-1

e-6613

86 Hart, In Search of Eastern Antiquijty.
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and read Italian Renaissance architectural tredtidesthe decades after its foundation

and charter, the Society | eveietpaafecorditot s st ¢
arrange written correspondence and meetings with many of these tré¥aesfounding

member of this privileged group, Wren had access to incredible resources to understand

history, science, and the world beyond the British Isles.

Urban disasters

With their awareness of the great cities of the ancient world and the seventeenth
century, many Royal Society members looked upon London with pity and resigifation.
The city was a sprawling outgrowth of a medieval locality, smoky, and crhnRmgyal
Society fellow John Evelyn wrote in the 1661 pampRlenifugium, or the Inconveniencie
of the Aer and Smoak of London Dissipatedit hi s horri d Smoake w
Churches and makes our Palaces look old, which fouls our Clothes and ctmeupts
Wat et s. o

On account of its urban geography and spatial planning, numerous disasters struck
London in the seventeenth century. The years of &6 proved devastating. A final
wave of the bubonic plague decimated the tightigked population in B3l and 1665; it

is estimated that one fifth of Londonds po

8 Hart, In Search of EasterAntiquity 1-2.

88 Hart, In Search of Eastern Antiquijtg-7.

8 The Society also commissioned translations of relevant works.

Hart, In Search of Eastern Antiquity-7.

9 john EvelynFumifugium: or The inconveniencie of the aer and smoak of Londdpatiss. Together

with some remedies humbly proposed by J.E. Esq; to his sacred majestie, and to the Parliament now
assembled.ondon: printed by W. Godbid for G. Bedel, and T. Collins, 1661. The Making of the Modern
World (accessed October 4, 2022), 6.
https://link.gale.com/apps/doc/U0100187164/MOME?u=duke_perkins&sid=bookmark
MOME&xid=e6f8b6c4&pg=17.
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souls, died in this wav&.Moreover, the winter of 1664665 was particularly cold, which

is thought to have exasperated the spread of the plague ared angdsemblance of
convalescence more difficii The massive loss of life in London and antiquated medieval
infrastructure worsened the conditions in the EitWhile the outbreak emerged in late

1664 and spread in the winter of 1665, it did not immeljiagach all parishes of the city.

St . Brideds records indicate that the pl ag
residents of the parish died in the 1665 plague outbreak, with 636 parishioners lost in the
month of September 1665 alotfeAs the outbreak continued on for months and gripped
Londonds spatial extent s, residents of mea
to France in his first and only documented trip outside of England in®t665.

For Wrenods car eeredashondon was faced with disastergin e me r
this period of residence outside England, he was introduced to Continental Baroque
architecture and wurbanism, as wel | as to
residency in Paris. |Meetolaee lasted franWulyil66b untilFr a n
March 1666°°Wr en observed Berniniés plans for th
saw Lemercierds Church of the Sorbonne as
domed Valde-Grace church; and toured the Rth Baroque countrgstates, including

Versailles?’

A Gr eat PA Dictionagy,o®WoildrHistoryed.Edmund Wright{Oxford University Press: 2006;
online: 2011). Accessed 4 Oct. 2022.
https://www.oxfordeference.com/view/10.1093/acref/9780192807007.001.0001/2i¢86f1 92807002
1530

https://www.oxfordreference.com/view/10.1093/oi/authority.20110803095905555.

92 sutherland Ros§,he Plague and the Fire of Lond@imondon: Faber and Faber, 1965), 17.

93 Ross, The Plague and the Fird 7.

%“st. Brideds Chu+#l®&le6.MmChapter 4: 1665

9% Wren, Parentalia 104.

9 Hart, In Search of Eastern Antiquijtix.

97 Whinney,Wren 26-31.
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Approxi mately six months after Wrends r
in London on September 2, 1666 and burned until Septeni3@i@ central, urban core
was destroyed, as the fire startedrutdding Lane and spread both west and east; the area
of destruction stretched from Tower of London in the east to the Temple in the west,
between the River Thames and Cripplegate and a section of Holborn in thé&north.
Approximately 13,000 homes and 400exwere destroyed®

Soon after the blaze was extinguished, Wren and Evelyn were among the first to
present plans for the reconstruction of London. Both men proposed rebuilding the city in a
more orderly manner with mastplanned usages and designatiohspace; their plans
conceived of a |l ess cloistered and -ootr amped
medieval core of London as ashaped network of high streets dotted with churches, the
Exchange, and markets and connected by grand piazzase(Figundeed, one such
conduit piazza in Wrenbdbs plan can be seen |
building an octagonal piazza to connect Ludgate and the old gate to London with the
westerly Fleet Street. As Thomas Reddawasy \ritten, though, these plans submitted by

Wren and Evelyn were not to be selected for practical, economic, and political reasons.

9 ReddawayThe Rebuilding of Londor1.

9 ReddawayThe Rebuilding of Londoi®5 John Leakes. An Exact Surveigh of the streets lanes and
churches contained within the ruins of the City of London. Scale Not Given. In Reddaway, Thomas F. The
Rebuilding of London After the Great Fire. London: Jonathan Cape, 1940, Plate 3. [Doorniclohrap
Leakes 6ésurveighd] FORM: Map author. Map Title. Sca
Place of Publication: Publisher, Date, Page. Marcus Willemsz Doornick. Platte Grondt der Verbrande Stadt
London. 1:15840. g L 0 n Atesd/eviAn. landonpictarearchive.brg.uk/view
item?key=SXsiUCI6eyJ2YWx1ZSI6imRvb3JuaWNrliwib3BIcmFOb3liOjEsImZ1enp5UHJIZmI4TGVuZ3
RoljozLCImdXp6eU1pbINpbWIsYXJIpdHkiOjAuNzUsIm&RN1Z2dIc3Rpb25zljozLCIhbHdheXNTdWd
NZXNOIljpudWxsfSwiRil6ImV5SjBJanBiTVYx0SJ9&pg=2&WINID=1665435967491#yBghacXRIuUEA
AAGDw7gj8w/27935 (Accessed October 9, 2022).

W3 Fire of Qxford Bidionarof Englishedited byAngus Stevenson (Oxfor@xford

University Press, 2% online: 2015)
https://www.oxfordreference.com/view/10.1093/acref/9780199571123.001.0001/m_en_gb0297730.
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https://www.londonpicturearchive.org.uk/view-item?key=SXsiUCI6eyJ2YWx1ZSI6ImRvb3JuaWNrIiwib3BlcmF0b3IiOjEsImZ1enp5UHJlZml4TGVuZ3RoIjozLCJmdXp6eU1pblNpbWlsYXJpdHkiOjAuNzUsIm1heFN1Z2dlc3Rpb25zIjozLCJhbHdheXNTdWdnZXN0IjpudWxsfSwiRiI6ImV5SjBJanBiTVYxOSJ9&pg=2&WINID=1665435967491#yBqhacXR9uEAAAGDw7gj8w/27935
https://www.londonpicturearchive.org.uk/view-item?key=SXsiUCI6eyJ2YWx1ZSI6ImRvb3JuaWNrIiwib3BlcmF0b3IiOjEsImZ1enp5UHJlZml4TGVuZ3RoIjozLCJmdXp6eU1pblNpbWlsYXJpdHkiOjAuNzUsIm1heFN1Z2dlc3Rpb25zIjozLCJhbHdheXNTdWdnZXN0IjpudWxsfSwiRiI6ImV5SjBJanBiTVYxOSJ9&pg=2&WINID=1665435967491#yBqhacXR9uEAAAGDw7gj8w/27935

While Wrendés plan for London was not
commissioned to rebuild the city churches. Ptmithe fire, London was a condensed
landscape of over seventy churches. Wren reconstructeebfifty as the digital scene
reveal s, many of these churches do not sur
was a city church that Wren included iis broposal for a new London, which was rebuilt
after World War Il firebombing; this is evidently a church that was significant to Wren and

cherished by Londoners.

Sir Christopher Wrenébés | teration of St . Br

Wrends church, $the Bixdddostebagdaomncomst
he had been commissioned to rebuild the city churches destroyed in the fire, repair the
damaged churches and rehabilitate church structures otherwise in dispéphe fifty-
one parish churches rebuilt aft the fire, St . Bridebs wa
reconstruction. This was due in large part to activism and fundraising by the parish, as well
as relatively swift appr d%Ralenuesffromtreéandos de s i
coal tax, imposed in6lr0, were designated for parish church reconstructions; money from
this fund was not, however, entirely suffi
nor was it always available and liquid for immediate disbursefédth e St . Brid
vestry and adinistrators launched intrparish capital campaigns, including d@gordoor
requests for donations to the rebuilding f
to be approved by the city and the parish, and the team to execute the plan had to be

seleted. Parish records indicate that by 1671 Joshua Marshall had been retained to oversee

Mcurtis,
2curti s,

Sir Christophl®3 Wr en
Sir Christophl®3 Wr en
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construction. Construction began on Wrenos
church was largely completed by September 1674, with major interior work being
conpleted in 1673% This structure included a tower of approximately 234 feet, though
Wrends design for the tier edconsttudienphthe was
steeple began in 17@Eigure8).1%

The present ( sevent hiearlyidemticabréconstrctiomdbf St .
Wrendés church after the firebomb in World
gallery seating, sealing the tower stairway, and enclosing theemest c hoi r . ) Wr
church was simple and elegant on the exterat interior, and this is still present in the
twentieth century reconstruction. The basHxd a n i ncorporates t he
placement of the tower at the west end as an attached feature, and includes a pitched roof
of forty-one feet®Inthechurchs i nteri or, the nave is comp
by doublecolumns of the Doric order (Figu83. The barrel vaults and arches between the
doublecolumns are coffered and decorated with simple gold florals. The north and south
side aisles feature groin vaults; each aisle is terminated by a radial window at thedeast
(Figure D). The postwar reconstructed church added in brand new wood paneling and
seating in the 1950s; this wood is therefore much less aged and noticeabittightene
wood interiors of churches that did not face such wartime destruction, including St. Martin,
Ludgate and St. Cl ement Daneds. As oak da
feature dark wood i nter i or snteriaw$pack.As nfany. Br i

have noted, the church is exemplary of Anglican spatiality. There are not shrines or chapels

O3curtis ASir Christopher Wr4686s City Churches, o 151,
YGodfrey, fAThe architeca6ur eCwrft iSst,. mMIiird e®hsr:i s tadph ecr,
Churchels3. 0 162

™ Milne and Reynolds, f-MW8di eval Lady Chapel, o 144
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for saint worship, and in the interior attention is directed toward the pulpit. Additionally,

in the present iteration, the side aisles fiomc more prominently as additional seating
instead of passable processional and ambulatory spaces; this is more aligned with Anglican
liturgy than with Catholicism.

On the churchoés exterior, the north, sol
which can only be seen around the churchyard and on Bride Lane. The east end includes a
tripartite window, which corresponds to the reredos in the interior space. The southern end
features clerestory windows that allow light into the interior space fromdadhiern
exposure. The west end is marked by the tower, which rises above a portal and vestibule.
The tower includes imposed Tuscan order columns; after the belfry stage, the spire rises in
four tiers with Doric, lonic, lonic, and Corinthian columns in eawfhthe stages
respectively. The steeple rises from octagonal drums, a feature which Hart has connected

to the Tower of Winds in Atheri§®

106 Hart, In Search of Easta Antiquity, 39.
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Chapter 3: Methodologies

The digital components of this project seek to utilize the outputs of laser scanning,
histolical maps, and ArcGFenabled spatial analysis to reconstruct historic urban spaces
that are no longer extant. In this procedure, historical and geographic evidence are utilized
to speculate about sightlines and intervisibility in these historic spacies, elicidate and
visualize how architectural works were perceived at the ground level in the temporal

context and spatiality they were built for.

Threedimensional LIDAR data and twdimensional rasters

This project utilizes LIDAR point cloud, digital@lation models (DEM) generated
from LIDAR data, digital surface models (DSM), and shapefile data retrieved and
published by the UKG6s National Li DAR Progr
the DSM data), 2020, and 2021. The National LiDAR Programpuishes data retrieved
through their remote sensing aircraft as DSM, digital terrain model (DTM), intensity digital
surface model (Int DSM), point cloud (.laz), and vertical aerial imagery files. Of these
available types of data, DSM, point clouds of RiR-retrieved topographic and
architectural information, and virtual aer
London and the cityds changes from the ear
ArcGIS Pro has the faculties to clean, convert, and analyze LIiDAR datgéhiand
project utilized these functions. LIDAR point cloud data is downloaded as LAZ files, which
compresses and preserves LIDAR point cloud data. These LAZ files need to be converted
into LAS files before they can be utilized for ArcGIS mapping and geepsieg. Using

ArcGl S6s AConvert LAS (Conversion)o geopr o:
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tiles, and each tile must be converted to a LAS file format. Once this conversion is
compl eted, ArcGIlI S6s fACreat e L ASthelndividaad et 0 g
LAS files into a LAS dataset as a batch. At this stage, the resultant LAS dataset should be
cleaned to locate and exclude outlier points, noise, and high vegetation. Importantly, the

LAS dataset synthesizes point cloud data is therefoedlist the 3D layers pane. The
former category can be identified with the
requires a LAS dataset input) and removed \
category of potential noise points can be idehti ed usi ng Ar c Gl S6s LAS
accessible through the LAS datasetds Prope
cleaned, it can be used to generate adwome nsi on a | raster |l ayer u
Dat aset t o RastleThistooyvallng changeetised ASrdgtaset, @rad will

instead create a new raster layer from the point cloud data. This will preserve the LAS point
cloud data for functions including extracting LAS points and determining height
information. In rural contds or in the case of cities with extreme topographic relief, LAS

points can also be used to generate contour maps. Importantly, this type of data is delivered
georeferenced, as is the entirety of the National Programme output. In this project, this
provedto be a powerful affordance for streamlining therkflow, which wascompleted

solelyby a single researcher.

Once the National Programmeds data was
procedure, discrete point cl| anucduschesaswell e xt r ;
as the Monument to the Great Fire, and assessed independent of the greater London point
cloud (Figurell). These extractions isolate the extant early modern churches as artifacts

of the time period and separate thermfrot he cont emporary <cityos
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the churches as point cloud models that can be inserted intadihtersional GIS scenes,
and allows for examinations of the churches as historical artifacts situated in the digital
recreation of their earlmodern geographic and spatial context. The extraction process
certainly illustrated the density of the contemporary city and the compact spaces the Wren
churches exist within, though this workflow also proved to be revealing of the early modern
city. The point clouds preserve true and objective height, extent, and geolocation
information; by including these representations of churches in the digital reconstruction
ecosystem, spati al anal yses were directed
certaintyand exactitudé®” One goal of this project was to determine the locations around
t he St. Bridedbs parish and neighborhood th
scholarship regarding the i mpact o f Wr en o
integrate a geographicalbccurate placeholder for the church within the digital ecosystem
t hat preserves the churches stinmsitubadgitah | di mi
environment.

The extracted clouds had varying degrees of point deasi intensity. On one
hand, the thredl i mensi onal clouds for St. Paul 6s an
clouds. Yet the tower and belfry for St. B
its spire is significantly thinned in the cloud (FiguR2). In the contemporary city space,
St . Bri deds i s-sterybuildiogs that eralvd thheytoweruahdtchurchyard.
The spire still rises tens of feet above the newer buildings, though there is a noticeable and

objective densityn t he area i mmediately surrounding

107 while airborne laser scanning generally records height information with exactitude, some thin
architectural features may be precluded from resultant point clouds. With this said, the UK National
Programmebs poi nt pear$tohaek amdratedeight da, as @ wad asseaspd to be 226 feet
when using the native ArcGIS Pro vertical measurement tool.
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is surrounded by a courtyard and small piazza that have protected the cathedral within a
bubble of space in its immediate vicinity. The Temple Church is surrounded by the Inns of
the Court, though these buildings do not have quite the height that those surrounding St.
Brideds do. Mor eover, there are a number
including one surrounding the church itself. This issue of density and the tight coegsactn
of the area around St. Brideds came up mul
project, as will be discussed in upcoming chapters.

The shading, occlusion, and thinness of the point cloud also presented challenges
in colorizing the extracttLAS point clouds. ArcGIS Pro enables users to use true colors
as texture for point clouds; this geoprocessing function requires an input LIDAR point
cloud and orthoimagery (with its embedded RGB metadata) of the terrain scanned. When
this geoprocessingihction was applied in this project, the resultant colorized point cloud
for St. Paul 6s had decent r & pithehe eavettdhati on s
the eastern side of the church below the dome was colored dark to represent shading. In
the case of St. Bride's, shadowing from neighboring contemporary buildings results in a
colorized point cloud that appears darkly colored rather than white. In order to distinguish
St. Bridebs f r aodoretbasemapand ®EMraster, theartdlonpoint
cloud representing elevation was used for images in the appendix.

This project integrates available laser scanning and survey data that is often applied
to defense and environmental contexts. The UK National LIDAR Programme conducts
aerial lagr scanning surveys of London (as well as all of England), and deposits retrieved

data on its website as .laz point cloud files, digital terrain model (DTM) files, digital surface
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model (DSM) files, and aerial orthoimag@8 For the purposes of data redundg and

diversity, LIDAR .laz files, digital terrain model, digital surface model, and vertical aerial
orthoimages were selected and downloaded. Since the LIDAR point cloud data was
published by the National Programme as .laz files, these files haddovested in a batch

from .laz to .las files in ArcGIS Pro; thi
AConvert LASO geoprocess. The LAS files we
the WGS 1984 projection system. The dataset was refined witltGAr S6s geopr oce
feature that classifies LAS noise. Once the data was processed, it was then displayed only

as ground points (as opposed to all points); from these points, a digital elevation model
(DEM) raster was gener atoed afst @m oArge®GIpI d®L ers:
with only ground points displayed and calculated. This raster was generated using binning

as the interpolation method, with a sampling value of 0.50 meters to preserve as much
detail as possible.

Since this project concesn t he ti me period before Lon
London Bridge) were constructed, these bridges were omitted from the DEM ground points
raster generated from the LIDAR data. There are now eleven bridges crossing the Thames
in London; to further compdate the Thamearea topography, the late nineteenth century
Victoria Embankment pushed the Thames water line south. With these challenges, the
ground points raster was split into two sections: one for the areas on the north bank, and
the other for Southark. To account for the topographic changes from the Victoria

Embankment, the seventeenth century riverbank line was traced from the Ogilby map, and

108 The National LIDAR Programme data products have an accwitlaiy fifteen centimeters. The
program i s wi tronmentAdehceg. Aithdtree saseEsnanning of the entirety of England was
completed in 2021, with data output into 230 geographic blocks.
https://www.data.gov.uk/dataset/f0db02Fb-40369e65309148c97ced/nationdilar-programme
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this line was used to extract the north bank ground points for a raster. The National
Pr ogr amme 0 sxclidld the cfosShames bridges; this project opted to utilize the
DEM generated from LIDAR data, with the bridges excluded, to maintain consistency in
the georeferenced files.

With the affordances of LIDAR data, the resultant LAS dataset and DEM raster
preserve with high accuracy the dimensions of London buildings and their spatial
clustering. As the byproduct of scanning, LIDAR records surfaces, architecture, and
vegetation as they exist at the time of
geoproessing feature can be used to isolate, export, and make a new layer of specific
buildings or geographic features in the dataset; this strategy was utilized to create extracted
LAS point clouds of Wr e dmese&AStpaim dloudsdveu r c he s
all subsequently used to create DEM rasters of the extant churches. As these rasters would
eventually be combined with the two ground points rasters, the extant churches rasters also

used binning interpolation and a O-B@ter sampling value to mairmatontinuity.

Historic maps and data

This project began with data retrieval and collation from a variety of sources and
medi a. Airtable was wutilized to organize
churches and document the scholars who mentitimeathurches in publications. This
Airtable would eventually be downloaded as a CSV file, geocoded, and joined within the

ArcGl S Scene of Wr enods London. Hi storic ma

Many of Wr ewefe$eadihdamaged & $Vorld War II, and at a handful of sites only the

towers of former churches were salvaged without the rest of the church building. These sites include St.
Augustine, Watling Street; St. [on0Olave, ®Olddesry;iSm t he Eas
Mary Somerset; and St. Al bands, Wood Street.
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and two were selected for presentation in thisopj e c t : Ogil bybs 1676
(AOgi Il byds Map of the City of London 16760
A plan of the cities of London aThaforidée st mi n
map depicts the city after substantial re¢ardion had been completed, though before the
Westminster and Bl ackfriarséo bridges wer
painstakingly presents every house and building in the city in 1676. This map includes
parish boundaries, a feature that was uskfuldetermining spatial analysis observer
points. Due to the Ogilby mapbés precision
portion of the map was georeferenced. A much greater portion of the 1746 map was
downloaded and georeferenced; this is ideghto serve as a larger scale and less detailed
visualization of earlymodern London, while the Ogilby map pertains a specific
nei ghborhood as it existed during the pend
The digitized 1746 Rocque map was downloaihetiles depicting Westminster,
the City, and Southwark (tiles 2C, D, E, F and 1D and E), all of which georeferenced in
ArcGlIl S. The six portions were subsequent.
function. Rendering the midighteentkcentury city,h e map surveys the ci
work had been completed, though before con:
it therefore preserves the parishes surrou
urbanscape. Moreover, the radntury map ioludes Westminster Bridge and illustrates
cohesiveness between London and Westminster. With this said, the 1676 map was used
as the basemap for creatingtheeanlp der n streetscape around

preserves building footprints along bywayfie 1746 map was instead implemented as a
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georeferenced basemap f orextantrcluches, gnditserees pr i n
as a basemap in the companion StoryMap and illustrations herein.

The study area digitally reconstructed for this projecirisumspect and confined
to the St. Brideds Parish and a handf ul 0
Brideds Church, Fleet St r e-anttheWé&t and Templer e w, |
Church (Figure 13-14). Between thesextracted LAS point clouds, the streets were filled
in with ArcGl S6s native Feature Class mul t
map as a basemap, footprints were traced for the houses, buildings, and city blocks in the
study region as ArcGISagblygons. These polygons were assigned text attributes that
described their geographic | ocation in the
numeric attributes for their height. Building heights were derived from an interpretation of
the 1666 Rebuiltg Act. The Act specifies that buildings on high or principal streets were
to be no more than four stories and that the stories were to proceed with the following
heights: ten feet for the first floor, ten and a half for the second floor, nine feet thirth
floor, and eight and half feet for the fourth floor. Buildings that fronted significant streets
and | anes (AStreetes and | anes of not eo)
stories of ten, ten, and nine feet. Buildings along narrow andrri@nes, streets, and alleys
were to be two stories of nine feet each. Within all three of these categories, buildings could
have garrets; the Act does not, however, specify the heights of these §&Eatgavings
and paintings depicting the eighteeatid nineteenth century city indicate that garrets were

ubiquitous, particularly on Fleet Street; each building in this dataset of polygons was

10 ¢Charles 11, 1666: An Act for rebuilding the Citty of Londdrin Statutes of the Realm: Volume 5,
162880, ed. John Raithby (s.I: Great Britain Record Commission, 1819)6623ritish History Online
accessed November 7, 2022, http://www.briigstory.ac.uk/statutesealm/vol5/pp603612.
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therefore assumed to have a garret. The garret was estimated to be six feet for the entirety
of the project. Budings on high and principal streets (Fleet Street and Ludgate) were
therefore estimated to be foifiyur feet; those on significant streets and lanes, as well as

the Thames, were approximated to be tHirtg feet; and buildings on minor roadways

were etimated to be twentjour feet. The polygons were extruded to these heights in
ArcGIS Pro, thereby transforming them into thoemensional multipatch features. The
volumetric multipatches were rendered with flat roofs, as opposed to angled garret roofs,
for the purposes of efficiency. Those along Fleet Street were colored with a dark reddish
brown to signify brick building material, while the feature classes for other streets utilized

the native ArcGIS brick texture and cofdt.Multipatches were also addéal the Fleet
Prison, Bri dewel |l compl ex, andanotben \WWeeb s The
construction. As there were not any available records of the heights of these buildings,
these features are rather ambiguous. Using images from the London Rictire as

source material of these buildings in the eighteenth century (and, if possible, the
seventeenth century), it was estimated that the buildings were approximatefptorfiget

in height. The footprints traced from the georeferenced Ogilby neap @xtruded to this

height, which was determined by integrating historic images as sources and aligning to
Rebuil ding Act?®dskpdssdTheptirenss colorized

lithographs render the building as being a white Portlandremstone. Bridewell is

HHAn Act for rebui | dAsapgophylacec mEasuretagainst future foes,dhe n . 0

Rebuilding Act specified that brick or ste were to be the building materials of homes and buildihgs.

statesfii n reguard the building with Bricke is not onel
against future perills of Fire Be it further enacted by and with the Authoritie afordsai@lIl the outsides

of all Buildings in and about the said Citty be henceforth made of Bricke or Stone or of Bricke and Stone

together except Doore cases and Window Frames the Brest Summers and other parts of the first Story to

the Front, betweene the Peg which are to be left to the discretion of the Builder to use substantiall Oaken

Ti mber instead of Bricke or Stone for conveniency o
12The historic images depict Fleet Prison and Bridewell asstany buildings.
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colorized as a palgellow white, while the Fleet Prison is displayed in pale gray. Lastly,
the Fleet Bridge was schematically constructed as ddivitall structure across the Canal.
There is not any e ‘waldeaghtc Howewefr, in 2002 Unlvarsityd g e 6 s
Coll ege, London and the Camden Counci l pub
Fleet, o0 which states t-hiag¥hWwit thisdescepton, thBr i d g e
bridge was estimated to be five fdetl. Once the Scene was completed with these
schematicthred i mensi onal model s, ArcGl S6s fFeatur
was used to create twimensional rasters for eventual spatial analysis.

It bears mentioning that it is both simple aextremely expeditious to alter the
building heights within the ArcGIS attribute tables. (In fact, the most-intensive stage
of this procedure is tracing polygons from building footprints, as London was densely built
up by 1&6.) If documentation ofjaret heights were to surface, the heights of every
building multipatch could be altered by simply correcting the overall height listed in the
attribute table. In this circumstance, it would be imperative to generate new rasters for more

accurate and updatedmputational spatial analyses.

The Street Scene

Once the neighborhood around St. Bridebo:
combination of point clouds and multipatch feature classes, viewshed and line of sight
analyses were conducted using theetft i mensi on al |l ayersd two

whi ch had been combined using ArcGIlI So6s n

13yCL River Fleet RestoratioTeam, edii The Hi st or y ,obmniversityeoll®ye hoadon F | e et
and Camden CoungjMarch 2009), 25.
https://www.camden.gov.uk/documents/20142/1458280/River+Fleet.pdf/0f008F&32c25822

6306dcd56d62
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viewsheds, observer points were placed at every intersection of Fleet Street and any alley,
lane, and street between New Canal dnét west ern boundary of th
two additional points in the center of Fleet Street west of its intersection with Shoe Lane,
as well as its intersection with New Canal. Observer points were also placed heading east
up Ludgate Hill; on Saliglry Court at each intersection with an alley; within Salisbury
Square; at the intersection of Shoe Lane and New Street; and at three points along New
Canal south of Fleet Street.

Line of sight analysis observation lines were drawn from many of the sa®e/eb
points as the viewshed analyses. These were intended to investigate what portions of the
steeple were visible from the street | evel
end. The results of these analyses and the implications of ikaaézations are discussed
in detail in the following pages.

Once the spatial analyses were completed, multipatches were added to the scene to
schematicall y r-exantesurehes. Heilyint einforinationnvasnobtained
from Parentaliag whichinckd es a chapter of Wrends notes
and dimensions of the parish churches. Additional multipatches were also placed at the
sites of each of the extant churches. Images of the churches in the early modern period
(paintings, lithogrphs) were added to all of the aforementioned multipatches to provide
chorographi c si g rRaedtosatiom $kyline larel urbandcapé& Fhis pvass t
actually a deviation from the original pr o
ALAS t oatMuwhlot ifpuncti on to create volumetric
churches from the extracted point clouds. However, the resultant models were not usable.

Some point clouds, such as that of St. Brid
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thedensec | ouds, such as that of St .-proPeasingté6s Cat

clean the models, which could not be completed in ArcGIS.

Limitations in Methods

The historical reconstruction and rei ma
is the most important element of the digital project as it enables the recreation of a lost
historic space as well as a historically contextualized spatial analysis. It is also imbued with
the most ambiguity of any digital element in this project duedcegtimations of building
heights. This project assumes that each building in the study area was constructed to its
maximum allowable height. These speculative assumptions are both uncomfortable in their
ambiguity and vital to understanding historic spadesan example of this, Diane Favro
and Christopher Johanson have written about the need for digital models to test hypotheses
of procession and human movement choreography inrepdblic Roman funerary
ceremonies, while foregrounding that such modesrdrerently interpretive and therefore
iunpal atabl eo to many YThis suppositiannagsesdrandana r ¢ h a
interpretation of historical information, as explained by Thomas Reddaway, that Londoners
were encouraged to rebuild their progertand r epopul ate the cityéo
Great Firet™® Other limitations in methods exist and should be noted.

On the scale of the National Programme LIiDAR data, it is worth noting that the
out put data that can be websitenidao ardlgamatibrob m t h

retrieved data from multiple remesensing flights. The point cloud tiles are therefore a

14pji ane Favro and Chhriisnt iMoont iJoonh a nFsuonne,r alDePartocessi ons
Journal of the Society of Architectural Historia®8 no.1 (March 2010)12-37.
115 ReddawayThe Rebuilding of Londod7-52.

54



mosaic representing different points in time. The benefit of multiple resesiging flights
is that it may fill gaps in data that walube present if only one flight were taken. Such a
gap could conceivably result in significant occlusions of architectural details, roads, and
built manipulations of the city landscape (e.g. wharves along the River Thames).
On the topic of the NationaliDAR Programme, it is also important to note that
the data collected by this bureau is intended for environmental and anthropogenic
environment analysis and visualization. This project therefore utilizes data that was not
ever intended for humanities stutlf The result is that thin point clouds for certain
buil dings, such as St. Bridebs, are not <co
this data is not relevant for environmental contexts and the thinner architectural point
cloudsallowforfagr data processing in the datads i
Finally, certain viewsheds have distortions in areas where polggomltipatch
feature classes were discontinued. The feature classes were converted into rasters that
preserve their height information,cthese rasters comprise part of the DEM surface used
for the viewsheds. From observer points at the margins of the study area, such as along the
Canal, areas that are included in the ground points raster without any interventions from
building rasters amar to have wide and long viewsheds; these results are not accurate, as

the analyses lacked schematic renderings of buildings that would manipulate visible areas.

118 3oanna Drucker identifies issues in digital humanities and historgalization as those which arise

from applying the tools of information technology to the interpretadioven humanities disciplines.

Drucker explains that fAthe activity of modeling int
methods of infformaton vi suali zation (data display). o

Joanna DruckeWisualization and Interpretation: Humanistic Approaches to Disfgmbridge,

Massachusetts: The MIT Press, 20262. 1
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Useable digital output

The georeferenced basemaps, polygsmultipatch features, extantarches, and
spatial analyses were uploaded to ArcGIS Online to compile these materials into an ArcGIS
StoryMap that combines historical context, intellectual discussion, interactivity with the
maps, and visualization of historic spagé3he StoryMap utikes sidecars to pause users

on significant maps, concepts, and visualizations; these progress from displaying historical

i mages of St . Bri deods, and the authoroés o0\
analysis conducted in ArcGIS Pro, to interagtithreedimensional spatial analysis
conducted in ArcGIS Online. The images of spatial analyses take a variety of vantage
points, including ort ho g-deappbrspectivalboivisudlides ey e

viewsheds. The interactive spatial anatysembedded in the Sidecars enable audiences to

explore these vantages as well as the historic sightlines.

Additionally, the StoryMap visually and

the fabric of Wrenos sceries anthapgiregratedhe emjoimexii o n .

geocoded project spreadsheet, and therefore preserve historic and architectural information

about each of the churchésextant and nomxtanti at their true locations. lllustrating

Wr ends mat urati on as a n er,athesdsienesvistializet hr ou g

architectural attributes, steeple type, and steeple height in the parish churches commission

(Figures15-16). Additionally, a heat map illustratdbe clusters and spatial density of

Wrends tall est;thederedap laeg e aasndaropindelesBow, Paul

and St. Bridebs are demoli)strated to tal/l

117 A URL for the StoryMap is provided in Appendix Bhe StoryMap includeembedded screen
recordings of the ArcGIS Pro project file.
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While it was the authordés original i nte
Pro available for viewing and appraisal in the StoryMap, margysavould notompletely
load details due to the high volume of data in this project and the limited functionality of
ArcGIS Online. (As many who work in digital humanities are aware, data interoperability
between software ecosystems and within the E883ystem are perennial challenges that
the field and researchers face.) The integration of screenshots, interactive spatial analysis,
imagery, text, and maps are intended to provide audiences an understanding of the art
historical questions at the root tiis project, as well as the possibilities of digital
humanities methodologies. The StoryMap is intended as an archival repository of the
project's spatial analyses, as well as a thick description of the church, parish, and
neighborhood. To thisend,th¢e ® r y Map weds the | ocalized hi
contemporary and historic images, illustrations of spatial analyses, and interactive spatial
analyses of the recreated historic space examine a multivalent presence of place at St.

Bri debds.

Computadgional Spatial Analyses

The computational spatial analysis produced results that were different than
predicted and that diverged from a core hy
been significantly more visible to Londoners in the early mogbemod. While it is
certainly true that the white stone steeple rose above the shorter brick buildings constructed
after the fire, the curvature of Fleet Street and height of buildings on the thoroughfare
actually blocked the view of the steeple from mpeints on Fleet Street itself. The
computational viewshed analyses conducted in this project utilized twaatpbserver

points for viewsheds on Fleet Street at n@dlth crosstreets (intersections) for all
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alleys, lanes, and bystreets. These viedske r eveal ed t hat St . Brid
viewshed visible terrain; visibility tended to encompass the-$tany buildings on Fleet
Street, the spire of St. Martin, LwsiBgate, :
25.Wrends buildings on Ludgate and within thi
effectually more visibl e o.\Wihthissad onFleate et I
Street at St. Bride Avenue, a northern approach to the church, the steepiewvieas i
(Figures 2627).

The St . Bri deods S poaints eon hwudgate Hilli, bowédvér,e fro
approaching and in the parish of St. Martin (Figlt@84). Additionally, the steeple was
visible from observer points on Thames (Fig8&. On Salisbury Court, a nortbouth
street, the viewsheds did not sugge6t any
37). With this said, there was visibility from the southwest corner of Salisbury Square and
along the eastern ends of alleys offiSalry Court; n close proximity to the western end
and vestibule, upper tiers of the spire can be seen from themosthalley that intersects
Salisbury Court (Figuse38-42). This alleyapproachis no longer extant, and the space
where it once existes now occupied by a nirgtory building. There was also some
visibility of the spire from alleys off of Salisbury Court (eéeting side)With this visual
evidence, it becomes clear that the steepl
and trat the steeple was not in fact the focal monument of its immediate parish.

The computational Line of Sight analyses reveal similar visibilities from Fleet
Street. These analyses were intended to supplement the viewsheds by identifying the tiers
of the steple that could have been seen around the parish. The sightlines from Ludgate

reveal t hat the steeplebs wupper octagonal
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measurement functiofvertical orientation), it was determined that approximately eighty
sevenfeet of the steeple were visible from Ludgate observer points. From the entrance to
St. Brideds Avenue from Fleet Street, whic
aisle, the upper portions of the spire are also visible (Fig8yeThere is a zone of
occlusion by the tower and belfry, though the tiered spire is visible. Similarly, on a western
approach to the wesind portal from Salisbury Court, the spire is visible with a much
smaller zone of occlusion along the tower stagguifei44). This evidence suggests that in

the nearange there was visibility of the octagonal tiers and their Corinthian orders; the
zones of occlusion tend to be around the tower, which features the Tuscan order.

As an additional layer of analysis, theattime viewshed tool was utilized to
conduct 36adegree viewsheds from observer points on Fleet Street, Ludgate, and New
Canal. These tests further confirmed that
from Fleet Street, but was obsenablom eastern and southeastern reaches of the parish.

These spatial analyses are patrticularly illustrative when viewed with the multipatch
feature classes representing the streets
buildings that once stoad the neighborhood as dictated by the historic maps. From an
orthographic view, the neighborhood seems like a maze with certain streets functioning as
throughstreets and alleys leading to deach d s ; it would seem that
beacon towerig above the maze. Yet from the ground level, the density of the city is
palpable and the maze is actualized. With these different views, the spatial analyses are
illustrations of visibility within a space that is meandering and concentrated with multi
stay buildings. To that end, the slight curvature of Fleet Street, which protrudes slightly

north on approach to Ludgate, and the height of buildings on such a principal street seem
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to be the main obstructions t dhecehurchiistset! i t vy
back south from Fleet Street and is not directly on it, it is susceptible to occlusion by the
northward turn of the thoroughfare. St. Martin, Ludgate, is set directly on its eponymous
street, and is much more visible than its westernhieig

Ultimately, while the St. Bridebds steepl
parish, the monumentality and grandeur may well have been more pronounced than in the
present day. As the digital reconstruction reflects, this church andefdetvere beacons
of white Portland Stone that emerged in a maze of brick. The steeple would have also been
noticeable taller in vertical height than its neighbors; even though Fleet Street had some of
the tallest city buildings as a principal street, dpproximated fortyfour foot height of
buildings was significantly shorter than the steeple which rose to 234 feet in the
seventeenth and early eighteenth centuries. Line of sight analyses show that the octagonal
tiered stages of the spire were visiblenfrlocations on Ludgate and Salisbury Court. We
cannot know if Wrenbdés contemporaries actua!
though the protrusion of such a white, octagonal structure would have appeared distinct
from nearby medieval Perpendiar Gothic structures.

In the matter of interparish visibility of monuments, it is important to highlight that
Londonds early modern parishes were smal/l
larger parish than those east of Ludgate. As an eastetntbd ar vy , St . Bri deo:
Fleet Bridgeat New Canal (Fleet Canal), though its eastern boundary shifted westward at
Bridewell, which was a parish separate and
Bridebdbs parish was 6bpundesd khyt Whitteg HRrainaer. .

funneling parish boundaries terminated at the Thames. The northern boundary included
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Shoe Lane and New Canal south of the St. Andrew Holborn churchyard. The neighboring
pari shes of Br i de weAndrew HoNorn eneompassinarnmovgeband a n d
small er areas than St . Bri deds. Il nterpari s
terrain of visibility. Rather, this visibility may need to be intellectualized as separate from
groundlevel administratvebondar i es. That iis, the steeple
citywide commission may have been more ideological in how they defined the skyline than
functional in how they denoted administrative boundaries and locat@umunities.
Reciprocally, parishhondar i es did not dictate actual v
the skyline. Such interparish visibility would suggest that the intended audiences of the city
churches as architecture were not localized to the individual parishes, but rather inclusive

of audiences in broader geographic areas.

The visualization of monumental architecture on the horizon would have been
powerful iconography in London, particularly given the squaditical climate of the post
Restoration era. The sight of massive andasipg architectural features would signify
monumentality; the arrangement of towers a
domei or the horizon ling such that an architectural feature could be viewed while
meandering London. The visual evocatioof Constantinople, Troy, and Jerusalém
whether at the ground level or in chorographies of thei artpuld align London with the
capitals of empires and perhaps signal a vision of Britain as an imperial Great Britain. The
sheer number of churches, whic wer e of course signified
interventions, would have further strengthened a notion of London as a shire of
Anglicanism and principal locality of Christianity. These sentiments arising from the sight

of Wrends city tamlip enhande ectionsval pldce, ascwelr as a-post
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Restoration identity of England rising toward greatness and historicity. Wren was aware of

the significant capacity of architecture to build a national identity, and he wrote in his Tract

| that architectut e festabli shes a Nati on, dr aws Peorg
love their Native Country, which Passion is the Original of all great Actions in a Common

weal h. o

Discussion

Visual evidence from computational spatial analyses suggests that e $t.d e 6 s

steeple was not visible from al/l t horought
visibility was best from sout hwest (Sal i s
Cathedral). The St. Bri deds st dgheftlMartiwas i n
pari sh, and the St. Martinds steeple was v
from both of these | ocations, as observers
towers.

For the circumspect study region in this pobjepatial evidence indicates that there
was interparish visibility and that the city churches were intended to be viewed from a scale
larger than the immediate parishes each church stands within. Relatedly, this would also
suggest that the churcheswar@t t he f oc al points within peé
parish, the principal sight from its most significant thoroughifdfkeet Street was in fact
St. Paul b6s atop Ludgate Hill. The spire of

toafame of the cat hedr al 6a& a dightly todes elavgtionwre st o f

18g500,Wr e n 6s A T rchitectus, @53.0n  Ar
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Ludgate Hill, and fronting Ludgate (as opp«
from Fleet Street as a spire | eahkdrahg t o t h
| mportantl vy, t hough, St . Brideds and i
eponymous parish. Observer points from Salisbury Court, the perimeter of the churchyard
property, Bride Lane, and New Canal indicate that the steeple was visibleclsee
proxi mity. Moreover, the churchodés east end
streets across from the eastern side of the churchyard (Bride Lane). Beyond the range of
this close proximity, the c¢huntcshubhandedste epl e
of the church. Spatial analysis evidence indicates that the steeple would have been visible
from closer to the Thames and from the river; as the church was built on a bluff rising from
the river bank, this sightline could have evokeditba@ography of a monumental structure
on a hilltop. Examples of such sights are ubiquitous, from the Dome of the Rock to the
Parthenon on the Acropolis to the ancient city of Palmyra. From the eastern side of the
parish and on Ludgate, however, obsenants would have been at an equal elevation or
hi gher than St. Bridebs itself, as Ludgate
When viewing the entirety of the digita
view, it appears that the eartyodern city skyline was dominated by successive steeples,
spires, and towers of varying heights built along the reconstructed meandering streets.
From the ground level and within the scale of an individual parish, the sightline and
visibility are more nuaned. Analyses from the study region underscore that the entire
skyline is not visible due to the curvatur e
Restoration building heights; with that said, there was always some spire, tower, or dome

visible from Fleet Street and Ludgate in this area. This project would need to be expanded
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to include the entire early modern city to investigate whether this remains true for all high
and principal streets. The birdotwersdrgne vi ew
the street level both seem to indicate that heights were intended to shape and punctuate the
skyline and street experience. Tweeight of the steeples and towers Wren built for
London (more than one half) rise more than one hundred feethmtskyline, while the
Rebuilding Act dictated that buildings remain under fifty feet in height. As the viewshed
analyses from this project suggest, there were Baroque spires and towers visible from
nearly all points on BhlieeénSittre®t. iBritthedsSt
in Vview. | f this were to be found for the
characterized as monumental in scale and in its vision for London.

St . Bridebds is often di sc uwsmsaaigulatorsof an e X
tight spaces in London and limited resources in thepiostreconstruction, though visual
evidence generated from this project allows for a reappraisal of this notion. With its
location south of Fleet Street and the closenessofsudoung bui | di ngs, t he
foot steeple has been heralded a¥Bewnknods a
the tower, the exterior is simple, and it lacks any grand columns or porticos; this has been
attributed to the fact that such a facadmuld not be seen from the street nor would it be
useful to the parish. The visibility of the steeple, as illustrated by the spatial evidence in
this project, prompts an interrogation of the parish as the intended scale to conceptualize
and viewsStThiBs igde®l e is inclusive of nume

may encompass the whole of London.

WCurtis, ASir Christopher Wrends City Churches. 0
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The visual evidence from this project a
reconstructed city. The ¢ ucanadbeanswerdintths en d s
thesis; this projectds results do, however,
of the city from a panoramic view is distinct from what can be observed and experienced
at the ground level. If viewed from a distenc ear |l y modern Londor
interventions appears to be a waterfront mercantile city, with a striking skyline of Baroque
and Gothic spires and towers, and a fairly central dome elevated on a hilltop. From this
chorographic perspective, London woulghpear to be similar to Constantinople as
rendered in the latBfteenth century Nuremberg Chronicles, for example. This evocation
of London as similar to Constantinople is also apparent from Southwark. Though this
project did not include the borough ihet study region or an observer location, it was
significant to earlynodern London and connected to the northern banks by the London
Bridge. If the chorographic view of London were visualized and intellectualized from
Southwark along the Thames, the citguld appear further evocative of Constantinople,
as il lustrated i npadomhcaiewof Bralgniprodauded cioa hr85n n 6 s
and published in 1741 in Nuremberg (Figd&. Hart draws this comparison between the
two cities throu a juxtaposition of the London panorama with that of aortinople in
1635 (Figure46).’°Wi t h t he prescience of the ONew Co
t he publ i c aYoyagende GdnstaGtinapik thetearly 16808 which included

an engaving of the city from a panoramic view rendered as a bustling port dotted with

2%Hart refers to the engraving of Constantinople by
panorama of London included in a survey dated to 1705 by Johann Baptist Homann.
Hart, In Search of Eastern Antiquityl17.
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towersi Wr endés succession of towers could be i

intellectualized vision of the great Constantinopfe.

If future work on this project/) veal s t hat the visibility
and Fleet Street are replicable on all of
standit hat there was interparish Vitheewould i ty f

be evidence to suggethat at the ground level early modern Londoners observed and
absorbed the sights of elevated vertiogaar structures throughout thejuotidianand
pedestrian interactions. Considering Harté
his structures otthe architectural and visual precedents set by the great civilizations of
humanity, a |line of successive towers rece
height on the horizon. Further research 1in
could augment this line of inquiry. It seems significant that Wren did not just design
obelisks on the horizon, but rather that the steeples incorporate architectural features such
as classical orders and tiers.

I n the matter of Wectalizedpladseamd|cropgrepmes of o f |
great world and antique cities, it bears mentioning Alexandria and Jerusalem as inspirations
for a Restoration era and pdste London. A seventeenth century panorama of Alexandria
from the north illustrates an anctesity that built beautiful and monumental architecture
within a geographicallyich setting, and a city whose landscape was fragmented by
hydrological intervention (Figurd?) . Al exandriabdés ancient ur k
peninsula abuttig the Great Harbor and Lake Mareotis, with a causeway connecting the

core to a secondary peninsul a, Phar os, I n

121 Hart, In Search of Eastern Antiqujt92-93.
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landscape was built around the Thames, which separates the City and Westminster from
Southwark and Gree&nch. The London Bridge, have been intellectualized as a-stand

for the Alexandrian causewa$?l n t he case of Jerusalem, the
Rock, as well as its numerous towers and outer walls, were visualized in chorographies.

The panoramioview of such an environment could have evoked some of the natural
topographicand humamu i 't f eatures of London. Rel at e
plan for London after the Fire could be reappraised as a citation of the ancient city plan for
Alexandia (Figure48).

This is not to suggest that Wren actively and consciously sought to visually quote
Constantinople, Alexandria, Jerusalem, Palmyra, Aleppo, Athens, or Rome in his city
churches commission. Rather, this line of inquiry is intended to sfidoow Wren could
have incorporated homages, allusions, and references to the greait aiiéshe great
empiresi of histories in his native England at a time of profound change in the country
and within a project that was unprecedented in scale iBiitish Isles. To be clear, it is
outside the scope of this project and overreaching to assert that Wren built the London city
churches as symbols of imperialism and mon
geography and topography in suchaway thati | ds sightlines towar
cathedral and incorporates steeples rising from seas of brick perhaps suggests that the

totality of postRestoration London expressed an English greatness rising.

122 Hart notes that Wren, and the Society fellows, were interested in the Nile and irrigation interventions in
Egypt. Wren acquired the works of Georg Sandys, Athanasius Kircher, and Jedailayt (Historia
Ptolemaeorum AEgyptu Regumwhich documented ghgeography, topology, anthropogenic irrigation
interventions, and monumental architecture of the Egyptian kingdoms. Highlighting the second Tract,

which expresses fascination in the ancient Nile canal system, Hart underscores that Wren was deeply aware
of and impressed by antique Egyptian architectural culture and technology.

Hart, In Search of Eastern Antiquity-5.
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This visualization of the historic neighborhoggace also prompted a further
guestion about interparish visibility: W a S
neighbor intended by Wren? This question cannot be answered by the extent of this thesis,
though a bookength project could perhaps mirsgchival documents and complete
viewsheds for the entirety of the city churches commission to shed light on the concept of

interparish sightlines and viewsheds.
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Conclusions

Al t hough Wrendos full pl an for London w
execue, his hand reconfigured the city skyline with his designs for steeples and towers to
rise from the parish church structures. The commission represented a seismic achievement
for the young <courtier, as Londondos, pari s
devotional i f e, and soci al i nteraction. C
churches and monuments demonstrates the wa
heights and towers into the city. As this project has demonstrated in thdorkigod
around St. Brideds Church, Wren6s steeples
the immediate parish scale; rather, the visual evidence suggests that there was interparish

visibility of steeples and spires visible from major thorougtgaMoreover, the evidence

indicates that St. Brideds and its neighbo
effect on the cityds monument al cat hedr al
visibility may s tigegeemsuctibonhobichurchiés was dtendga @os t

shape a citywide urbanscape at a much broader scale than the parish. That is, the visual
effect of the churches can be viewed from a neighborhood, though visualization at a
borough, city, or regional scale reveals patteof building and urbanity that evoke the
worl dés great <cities. As swestanidluescesiWrenhas r
may have invoked in his architectural plan, this is a timely and relevant inquiry in which
to apply the analytical and illustiive affordances of digital mapping and reconstruction.

This project is a starting point for future digital art history studies of Sir Christopher
Wrends architect ur e-length or baok ploga, tthe reeohstrudtiors s e r t
and spatialanglsi s demonstrated i n this project coc¢
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postFire parishes. Such a project would be more equipped (and a more appropriate forum)

to examine whether interparish visibility
commisson. Additionally, with more time and resources, this project could include-three

di mensi onal model s of each of Wrends Londo
could be used to generate rasters for spatial analysis, thesdithezesional models could

be integrated into a scene for cartographic purposes. Any future project that continues to
focus on St. Brideds should consider the a
structure from motion (SfM) models. If a researcher were able to obtaintpéonily a

UAV or drone with a digital camera around St. Bride, the collected images could be built
into a mesh in software such as Agisoftds |
is large enough that a researcher should have the space teatcsunctua flight; due to the

density of buildings in the area, this would be a feasible method of obtaining images of the
steeple and its stages, as aerial laser scanning and imagery results in many occlusions. An
alternative to this admittedly cestnd tme-intensive procedure is incorporating a LIDAR

to BIM workflow. This would be tremendously difficult (if not impossible) with the UK

"~

Nati onal Programmedés thin point <c¢loud of
aforementioned methods and geneegp®int cloud in Metascan from hundreds of images,
this could be a feasible way to accurately
present the opportunity to explore the Ar
churchesit could also servas the basis for a virtual reality tour

An additional future avenue that shoul
software, as this procedural modeling software may enable a researcher to generate

schematic models of eartyodern London in a more effemt manner. CityEngine cannot
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support LIDAR data, though DEM, DSM, and DTM rasters can be imported into the
software. Additionally, viewshed and line of sight analyses can be conducted in
CityEngine. Some of the layers created in ArcGIS Pro for this girofa be imported into
CityEngine, and this certainly improves the prospect of efficiently continuing this project
in the software in the future. Layers representing the buildings and houses on streets in the
parish can be exported from ArcGIS Pro as sfilgs and imported into CityEngine with
their georectification and projection system preserved. The DEM heightmaps for the extant
churches and buildings can also be imported into the ESRI software as terrain files. Future
researchers should heed cautiothvthis latter step, however. While the rasters for the
buildings with dense point clouds can be imported and automatically extruded to their true
heights, the buildings that have thinner pc
to a multipoir and then to a shapefile before being imported into CityEngine as shapefiles.

Beyond thesesoftwares for reconstruction, modeling, and spatial analysis, any
future study on this topic should include a thorough review of relevant archival materials.
mhaddi tion to Wrenbés records, the papers of
Hawksmoor should be consulted. Moreover, parish vestry and committee records may be
helpful, as they recount the dates of important meetings with Wren and Hooke as well as
majo r construction updat es; t hese det ai | s
integrations of architectural features over time.

These future directions are exciting to consider as launching from the concepts and
ideas tested in this project. The interplarisvi si bi | ity bet ween St. E
ripe for further study, though it truly remains to be seen if and how this intervisibility would

appear in the rest of London. St.-m&8erhndeds
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city, and thismay have impacted the visibility of its namesake church; even it$0284

steeple was not visible from all points in the parish. While the parishes within the former
London walls were much smaller, the steeples of those parishes did not rise to nearly the
same height as that o fan®Gibterpardh visibileydhsoughduth e ma |
Wrends cdmami weildn as the associated questio

parish churches can only be interrogated with further study.
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Appendix A: lllustrations

Figurel: MacCary, KatherineSt. Bride's steeple and its western neighbor viewed from
the south2022.
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Figure2: MacCary, KatherineMa p | ocati ng St . Br dgdtednsl Chur c
St. Paul 6s CatR2dr al i n London
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Figure3: John OgilbyA Large and Accurate Map of Londdr676 1:1,200 scale, 138 x
247 cm, British Librarylmage: British Library.
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Figure4: John RocquéA plan of the cities of London and Westminster, and borough of
Southwark1746 1:2,400 203 x 385 cmLibrary of Congresdmage:Library of
Congress
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LONDON IN THE TIME OF THE TUDORS.  x rsnooucnon, mouoed. of i s sy Rasn AGst GiRGA i

4 S LT = 58 BTk B SR AN it 7o

Figure5: Ralph AgasCivitas Londinum1567 repr., 1874 in Geraldine Mitton, edQld
Maps of London1908,London: Adam an€harlesBlack Image: Wikimedia Commons.

Figure6: Georg Braun and Frans Hogenbdrgndinum Feracissimi Angliae Regni
Metropolis 1572, British Library. ImageBritish Library.
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Figure9: MacCary, Katherind. nt er i or of 022. Bri debds C
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FigurelO: MacCary, KatherinecRadi al wi ndow at the east en
2022.
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Figurell: MacCary, KatherineScreenshot of schematic digital reconstruction in ArcGIS
Pro visualizing early modern Fleet Street facing eastwag®?2.
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Figurel2 MacCary, KatherineScr eens hot s
ArcGIS Pro 2022.
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Figurel4: MacCary, KatherineScreenshotn ArcGIS Proof the schematic digital
reconstruction of the neighborhood around
extant Wren churches,0 | o r i z e dnd BitltipatcRes representing nertant

churches2022.

Figurel5: MacCary, KatherneScr eenshot i n ArcGIlI S Online
steeples and towers, with LIDAR point clouds and multipatches symbolizivextaomn
churches2022.
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FigmelG: MacCary, KatherinéScreensbt i n ArcGI S Online of a
towers and steeples by height and construction end dates, symbolized by colored
cylinders 2022.

Figurel7. MacCary, KatherineScreenshot in ArcGIS Online of a heatmap illustrating
the clusters and spatial den222ty of Wr e
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Figurel8: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis from
an observer point at the intersection of Fleet Street and NewalC2022.

Figurel9: MacCary, atherineScreenshot in ArcGIS Pro of a viewshed analysis at the
location of an observer point at the intersection of Fleet Street and New Canal, facing
westward 2022.
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Figure20: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis at the
location of an observer point at the intersection of Fleet Street and New Canal, facing
eastward 2022.

Figure2l: MaECary, KatherinéScreenshot in ArcGIS Pro of a viewshed analysis from
an observer point at Fleet Street and Bride La2@22.

e

Figuré22: MaCary, Kathérineﬁcreenshot in ArcGIS Pro of a viewshed analysis from
an observer point at Fleet Street aBHoe Lane, demonstrating the obscuring of the St.
Br i dteeples2022.
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#igure23: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed from an
observer point at Fleet Street and Salisbury Court, demonstrating the aigsofithe St.
Br i dteeples2022.

Figure24: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis at the
location of an observer point at the corner of Fleet Street and Salisbury.06@2.

Figure25: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis from
Fleet Street at Peterborough Cou2022.
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Figure26. MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis from
Fleet Steet at the corner of St. Bride Aven@é22.

Figure27. MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis from
St. Bride Avenue approaching the chur2f22.
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Figure28. MacCary, KathEine.Screenshot in ArcGIS Pro of a viewshed analyéis from
Ludgate and New Canal, demonstr a2022ng t he

Figure29: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis from
Ludgate Hill facing westward®022.
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Figure30: M

D —

acCary, katherineScreenshoin ArcGIS Pro of a viewshéd analysis from

—e > O R\ S

Ludgate Hill and the vi222bi l ity of ¢t}
= S o ‘1 . T il RS
Figure31: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed analysis
visualizing the visibility of the steeple
Ludgate 2022.
el as = ; B
Figure32 MacCary, KatherineScreenshot in ArcGIBro of a viewshed analysis from
Ludgate Hill, demonstrating the visibility
Martin. 2022.
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Figure33: MacCary,AKatherineScréenshot in ArcGIS Pro of a viewéhed analysis from
lugate at .Ri2hgds Al l ey

Y ek o v | PR i e %

Figuré34: MacCary, KétherineScreenshot in ArcGIS Prd of a viewshed analysis from
Ludgate near Bellsavage Yard, demonstrating the visibility of the steeple of St. Bride
2022.
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Figure35: MacCary, KatherineScreenshot in ArcGIS Pro of viewshed analyses
visualizing the visibility of the steeple
the River Thame2022.
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Figure36. MacCary, Katheria. Screenshot in ArcGIS Pro of viewshed analyses along
Salisbury Court at intersections with alley922.

Figure37: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed from Salisbury
Court at Crown Alley2022.
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Figure 38 MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed from Blue Ball
Court east of Salisbury Cour2022.
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Courtand Sugarloaf Court east of Salisbury Co@®22.
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Figure40: MacCary, Katherin.eScreenshot in ArcGIS Pro of a viewshed from Crown
Alley east of Salisbury Cour2022.
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Figure41l: MacCary, KatherineSaeenshot in ArcGIS Pro of a viewshed from the
southwest quadrant of Salisbury Squ&te22.
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Figure42: MacCary, KatherineScreenshot in ArcGIS Pro of a viewshed from the
western approach.2022. St. Bridebds Ct
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Figure43: MacCary, KatherineScreenshot in ArcGIS Pro of a line of sight analysis
conducted from St. Bride Avenue at its intersection with Fleet Sh@22.
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Figure44: MacCary, KatherineScreenshot in Arc@& Pro of a line of sight analysis
conducted from the westerR2approach t
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Figure45: Panorama of London by Johann Baptist Homan (1705), published in 1741.
Image: Library of Congress.

Figure46: Panorama of Constantinople by Mattheus Merian (1635). Image: Barry
Lawrence Ruderman Antique Maps, Inc.
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