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ABSTRACT
This thesis project consists of the development of a contributory web application to display and
gather information on French Colonial era Art Deco architecture in Hanoi, Vietnam. The goal of
this application is to create the foundation for a web-based spatial inventory of existing French
Colonial era buildings. The inventory is meant to advise policymakers and heritage organizations
on priority resources to protect the existing base of resources as well as to create a historic record
of the historic urban landscape. This is important because the push to modernize infrastructure in
emerging nations often leads to the destruction of the colonial heritage fabric in urban areas. An
inventory of what currently exists, and possibly what existed in the past, will help to digitally
record these sites, despite what occurred or may eventually occur in the physical places. Also as
part of its purpose, the application seeks to engage the general public, including interested
heritage professionals and scholars, by incorporating the ability to contribute information
through the correction and enhancement of current entries. The web application will incorporate
the minimum data standards for inventory of cultural heritage as specified in the Core Data
Index to Historic Buildings and Monuments (Thornes and Bold 1998). The initial dataset for the
application is based upon data collected during fieldwork in June 2012 and covers a self-defined
area of the French Quarter district of Hanoi. As a secondary purpose, the web application was
developed to be replicable by others who might choose to take and adapt the web application
model for their own heritage conservation-related purposes. As such, the web application
employs easy-to-use, relatively inexpensive, cloud-based tools and services, such CartoDB,
MapBox, Persona, Heroku, Bitbucket, and various Google products. In order to use many of
these services together, the web application was purpose-built using the well-documented and

flexible Python web development framework, Pyramid, in conjunction with the templating

Xiii



system, Jinja2, along with the standard HTML, CSS, and JavaScript programming languages.
After instructional documentation is written and further development occurs as specified in the
application’s roadmap, the code, which is currently stored in a private repository on Bitbucket
will be opened for download and collaboration by others wanting to use and improve the

application model.
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CHAPTER ONE: INTRODUCTION

1.1 Motivation

The economic growth of Southeast Asia, fueled by capital investment originating from outside of
the region, particularly from China, Japan, South Korea, and Australia, is rapidly modernizing its
urban landscapes, irreparably changing the character of its cities. For example, in 2010, the
construction of the South Korean-owned $1.05 billion Keangnam Hanoi Landmark Tower was
underway in Hanoi's new central business district, and plans for “the second tallest building in
Asia after the Burj Kalifa” were being circulated, prompting concern over the effects on Hanoi's
fragile architectural heritage (Stokes 2010).

Indeed, the push to become part of the developed world has the potential to create an
atmosphere in which the cultural heritage resources of the area are at risk of demolition or
significant alteration. In Asia, this pattern of sacrificing cultural heritage in the wake of
modernization is seen most prominently in Shanghai, where many of the city’s Art Deco
vernacular buildings were razed in order to build larger contemporary buildings (Girard 2007). In
the 1990s, approximately 600 of Beijing’s historic hutongs were destroyed in order build new
developments (Kaiman 2012).

As a result of the perceived threat to these resources, in 2012, the author of this thesis
project traveled to Southeast Asia to try to document what French colonial era buildings were
left. Because the region is fairly large, the informal field survey was limited to small areas in
several key cities, including Vientiane, Hanoi, and Phnom Penh. It consisted of taking photos

and recording geographic coordinates in order to create an eventual set of geo-referenced photos



of potentially significant buildings from the French colonial period.

Away from the field, each building was assigned a building style based on visual
inspection of the photograph and the initial assessment in the field. However, no other
information exists for each building documented. The purpose of this project, then, is to establish
a web application that facilitates the gathering of additional essential information for a subset of
the Hanoi photoset. This additional information will be defined by best practices in regards to
web-based geospatially-oriented cultural heritage inventories. However, before delving into
determining the requirements for the application, background information on cultural heritage

inventories and also French colonial era architecture in Hanoi are presented.

1.1.1 Cultural Heritage Inventories
In this section, the concept of a cultural heritage inventory is introduced, including definitions, a
discussion on why inventories are important in conserving cultural heritage resources, and an

outline of the challenges to creating and maintaining inventories.

1.1.1.1 Definitions

The conservation and management of built cultural heritage is dependent on adequate
documentation, primarily in the form of an inventory, of the actual heritage resources. One of the
most basic definitions of an inventory is "an itemized list of current assets™ (Merriam-
Webster.com, 2015). However, an inventory can also refer to the process of creating this list in
the form of a survey (Merriam-Webster.com, 2015, 2). Both definitions are relevant for the
purpose of this project because a survey often determines what information is included in the
inventory list. (From this point forward, "survey" will be used for the process and "inventory"
will be used for the resulting list.) For example, in its Guidelines on Cultural Heritage, the

Council of Europe (an international human rights organization consisting of 47 European



member states) uses the survey definition of an inventory and defines it as "an official research
activity for the preliminary recording and documentation of cultural heritage assets. It provides
the basis upon which an evaluation may be made to: (1) determine whether or not the asset
should be legally protected; and (2) prepare a plan for its conservation whereby its value may be
permanently secured” (Council of Europe 2012, 19). This definition contains an imperative that
defines the contents of what information should be collected in a survey and hence, the eventual
inventory. In other words, in the cultural heritage field, an inventory may not be sufficient if it
does not provide sufficient information to evaluate a cultural asset or resource.

This project focuses on immovable cultural heritage, primarily in the form of buildings.
Immovable cultural heritage resources are literally resources that cannot be reasonably moved
from their respective locations and include architectural structures, archaeological structures and
features of cultural landscapes (Council of Europe 2012, 19). This highlights the importance of
geospatial information for such resources as location is intrinsic to their value as cultural
heritage. For example, the US National Register of Historic Places establishes a cultural
resource's integrity through the evaluation of seven qualities: location, design, setting, materials,
workmanship, feeling and association (National Park Service 2002). Two of these — location and
setting — are geospatial in nature. In the case of location, the geospatial information consists of
the actual location of the resource. In the case of setting, it refers to the resource’s location
relative to its environment.

While a cultural heritage inventory is not explicitly geospatial in nature, it is implicit that
to be effective in its purpose (i.e. the conservation of cultural heritage resources) it requires
geospatial information for each resource. To fully utilize this and other data, a cultural heritage

inventory should be housed in some kind of geographic information system (GIS).



1.1.1.2 Importance of Cultural Heritage Inventories

Because a cultural heritage inventory contains information on what is considered a cultural
heritage resource and also sometimes, what is not, having a complete inventory of an area, city,
region or country is one of the first steps for conservation. For example, in the case of the US,
legal protection against the demolition or destruction of the historic integrity of a historic site
cannot usually be enabled unless the site is listed on a heritage register (a type of cultural
heritage inventory) at either the local, state or national level. In other words, policymakers and
heritage organizations cannot save resources that are not legally recognized as being worthy of
protection (Logan and McKay 2013, 10).

In addition, heritage inventories that are publicly accessible help to provide awareness
and support for conservation of cultural heritage. If a society recognizes that a resource is
historically important and part of its cultural identity, conservation of the resource perhaps
becomes an obvious and expected outcome by all stakeholders. For example, the Tower of
London has such cultural weight in the UK that the idea of demolition or alteration would
probably be considered a form of national sacrilege. By giving a resource some form of cultural
weight by inclusion, inventories help to conserve cultural heritage resources from one of the
largest sources of cultural heritage destruction — human development.

It should be noted, however, that publicly accessible heritage inventories can also create
problems for long term cultural heritage conservation management. If a resource becomes too
popular or if its material worth becomes known, then the problems of unsustainable tourism,
looting, or malicious destruction might become viable threats. For example, the UNESCO
World Heritage List is an inventory of the world's most important cultural heritage sites. For

cultural heritage tourists, the listed sites can become much sought after destinations, contributing



to unsustainable tourism. The Angkor Archaeological Park World Heritage site in Cambodia
receives more than 2 million visitors per year, and the resulting pressure on the site is causing
harm to the centuries-old structures (Sharp 2008). The publication of a heritage inventory can
also form a shopping list of sorts for looters, who seek to profit from illegally obtained portions
of a site. Alternatively, a heritage inventory can serve as a target for opposition forces during an
armed conflict. For example, immediately prior to the Croatian War of Independence, Croatia
submitted a list of important sites to be protected as required by the 1954 Hague Convention for
the Protection of Cultural Property in the Event of Armed Conflict, and those sites were
intentionally and maliciously damaged by the Serbian opposition as "cultural property was
targeted as part of a political strategy" (Stone 2013, 15).

However, in these and other cases, inventories of at-risk heritage act to counter any of the
unintended damage from the unsustainable tourism, looting or malicious destruction as well as
other threats. For example, the World Monuments Fund publishes a World Monument Watch list
biannually to draw attention to cultural heritage resources that are at risk from "the forces of
nature and the impact of social, political, and economic change” (World Monuments Fund 2015).
UNESCO also maintains The List of World Heritage in Danger to draw attention to at-risk
World Heritage sites. For nations that do subscribe to the Hague Convention, heritage
inventories can serve as lists of places to avoid and/or actively protect during an armed
conflict. Usually, armed conflicts present a list of priorities for which heritage conservation is
usually not a consideration; however, recently, military strategists have discovered the use of
cultural heritage protection in combat and occupied areas as a “force multiplier”, which makes

their work easier in regards to stabilizing the local area (Stone 2013). Cultural heritage



inventories, in this way, can become part of their positive strategic planning, and prevent
needless harm to cultural heritage resources.

Regarding natural disasters, existing heritage inventories facilitate recovery and decrease
the impact (McCarthy 2013) on cultural heritage resources during and after events. In the case of
Hurricane Katrina, the Federal Emergency Management Agency (FEMA) was required by law,
specifically the 1966 National Historic Preservation Act, to consider how its response,
particularly in dealing with properties deemed as unsafe, might affect sites that are eligible for
the National Register. However, a geospatial inventory of such properties did not exist at the
time, so working with the National Park Service's Cultural Resource GIS Facility (CRGIS), a
methodology was established so that surveyors could record potential National Register-eligible
properties (McCarthy 2013). This process led to the addition of 55,000 cultural heritage
resources to the GIS of the Louisiana State Historic Preservation Office (SHPO), demonstrating
how important it is to have an existing geospatial heritage inventory before a disaster occurs. In
addition, this information could have been used as a benchmark from which to measure the
damage sustained by an area affected by a natural disaster. During and after a natural disaster,
baseline inventory documentation allows decision makers to make better choices and allocate

appropriate resources to the conservation of heritage sites.

1.1.1.3 Challenges to Creating and Maintaining Cultural Heritage Inventories

While heritage inventories are generally seen as essential to cultural heritage conservation, there
are several challenges to both creating and maintaining them. First, often there is a lack of funds
to support a comprehensive and useful inventory. The costs associated with field surveys and
then the technical infrastructure to house an inventory might be too expensive for many heritage

organizations and governments. Second, the creation and maintenance of heritage inventories



require knowledgeable and skilled staff who are invested in the inventory process. In developing
areas where other foreign experts are brought in to help create a survey and inventory system, the
danger is that once foreign involvement ends, so does the maintenance of an inventory. For
example, in the Sana’a, a system was developed and local people were trained to use the system;
however, as the project manager, Daniele Pini, laments, “after five years, the GIS we set up is
completely useless because it’s never been updated.” (Grayson et al. 2013, 22) Third, issues
regarding the actual inventory data exist. These include: (1) a lack of access to data by both
heritage professionals and the public; (2) the interoperability of the data; and (3) the ability of the

data to be maintained and migrated as technology develops.

1.1.2 French Colonial Era Architecture in Hanoi

The French Colonial period in Southeast Asia began in 1887, with the establishment of French
Indochina, which initially consisted of the areas now known as Vietnam and Cambodia and
expanded in 1893 to include Laos. In 1898, a small outlying area on the southern coast of
Guangzhou, China was added. The colony lasted until 1954, when the French were defeated by
the North Vietnamese in the First Indochina War, and North Vietnam and South Vietnam were
created. Previously, Cambodia and Laos gained independence in 1953.

Hanoi was initially occupied by the French in 1873, and became the capital of French
Indochina in 1902 until 1954, with some temporary relocations of the capital due to World War
I and the First Indochina War. However, previous to this, Hanoi was always considered an
important city in Vietnam, as it was the capital from 1010, the year of its founding, to 1802,
when the emperor moved the government seat to Hue.

As a result of this long and illustrious history, much of the architectural heritage of Hanoi

can be divided by what existed during the imperial period and what existed during the colonial



period. Before French colonization, the center of Hanoi was the Imperial Citadel, which is now a
UNESCO World Heritage Site. To the east of the Citadel area and north of Hoan Kiem Lake, the
Old Quarter is perhaps the best known historic neighborhood in Hanoi. It consists of a tight
network of 36 main streets that each represent a particular type of commerce. This urban cultural
landscape consists of both tangible and intangible heritage that dates back to the founding of the
city more than 1,000 years ago. The remaining historic parts of central Hanoi are French colonial
in nature, as the French proceeded to apply some Haussmann-esque city planning principles (e.g.
wide Parisian-style boulevards with monumental buildings at key intersections) and in the
process, removed some traditional areas in order to redevelop them in this way. This French
concession, or the French Colonial Quarter is located to the immediate south of the Old Quarter

along the Red River.

1.1.2.1 Survey Area in Hanoi
For this project, the Hanoi survey area is primarily composed of the area west of Hoan Kiem
Lake, which comprises a portion of the French Colonial Quarter, which also includes a larger
area south of Hoan Kiem Lake. The survey area, which is approximately 0.35 square miles, also
overlaps to a small extent with the Old Quarter, which lies to the north of it. The Hanoi survey
included 140 photographs representing different architectural styles within the study area (see
Figure 1). The methodology behind the survey will be detailed in the data section of Chapter 3.
Examples of how the architectural styles were expressed in the Hanoi survey are seen in Figure
2.

In general, the architectural styles in Hanoi are typically a mixture of different
styles (Nguyen and Kammeir 1997, 5). This is both the result of organic and planned processes

that occurred during the French colonial period. On the one hand, French master planners and
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architects developed blended styles on purpose, and on the other, the adaptation of European
styles to a non-European climate and setting required the blending in of more pragmatic local
styles (Wright 1991). For the purposes of this project, only the Art Deco cultural heritage
resources will be used for the dataset, primarily because Art Deco, also known as Moderne, is a
style that is not necessarily well recognized as historically significant as earlier French colonial

era styles such as the Beaux Arts and Colonial French/Vernacular styles.

Figure 2 A sample of architecture styles in the Hanoi survey area
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1.1.2.2 Cultural Heritage Resource Management and Inventory Activities in Hanoi

On paper, the management of cultural heritage resources by the Vietnamese government is
deemed a priority. However, cultural heritage conservation as a function of the government is
considered ineffectual due to a large body of “superficial”, "ambiguous”, impractical,
inconsistent, and sometimes contradictory laws, directives, plans and regulations as well as
"bureaucracy”, corruption, mismanagement and weak enforcement (Nguyen and Kammeir 1997,
7). As a result, several non-governmental domestic and foreign organizations have provided
assistance in cultural heritage conservation.

A recent example of this was the partnership between the city of Hanoi and the French
city of Toulouse and the Brussels Capital Region. Funded by the European Asia Urbs
programme, two projects were undertaken that included a strong focus on the architectural
heritage conservation of Hanoi's Old Quarter: the ASIA REHAB European Project (2000-2003)
and the Hanoi 2010 Project - Heritage and Cultural Identity (2004-2006). Generally, these two
projects focused on individual architectural conservation projects, large street improvement
projects, and implementing a GIS to record the Old Quarter's architectural heritage. Additionally,
the Hanoi 2010 Project was meant to prepare for cultural events to celebrate the 1,000th
anniversary of the official founding of Hanoi in 1010 (Hanoi 2010 Project 2014).

From 2006-2010, Toulouse continued the partnership with Hanoi, working on several
objectives having to do with the promotion of Old Quarter heritage. These included: (1) an
inventory of both tangible and intangible heritage resources; (2) developing a pilot street; (3)
creating a detailed conservation plan; (4) establishing five locations that showcase architectural

conservation and provide cultural gathering spaces; (5) architectural conservation projects on
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individual structures; and (6) nomination of the Old Quarter for UNESCO World Heritage Site
consideration.

The inventory portion consisted of the 2007 systematic review of the 1,080 Old Quarter
houses that were initially identified as heritage properties in 1999 by Hanoi authorities.
Conducted by a Toulouse-based architectural expert, the purpose of this review was to quickly
verify and determine the state of the resources before a later more detailed study of each building
could be performed by a Vietnamese team after the end of the partnership. The findings indicated
that the 1999 inventory was incomplete and as a result, 880 houses were added, despite the fact
that only 300 of those maintained their historic architectural integrity. Even more alarming is that
between 1999 and 2007, only 30% of the originally-listed buildings have remained intact to
varying degrees (Hanoi, Heritage and Identity 2010).

This fact underscores the importance of a heritage conservation plan developed on the
basis of a cultural heritage inventory in Hanoi. While the above project focuses on the Old
Quarter, which is a well-known and highly-regarded pre-colonial historic area, other areas of
Hanoi that might contain cultural heritage resources may be overlooked, especially if those
resources are relatively younger, such as the city's Art Deco resources. As the city's population
increases and economic growth continues, its cultural heritage may suffer due to developmental
pressure and other stressors if strong heritage conservation methods, that not only include
statutory protections but also policies that promote a heritage-friendly environment, are not put

into practice.

1.2 Objectives
The main objective of this thesis project is a web application that uses geo-referenced

photographs as a starting point to gather useful information about cultural heritage resources
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from both the general public and engaged cultural heritage enthusiasts and professionals. The
information collected will conform to recognized heritage data standards in regards to content.
The case study focuses on French Colonial Era Art Deco resources in the French Quarter of
Hanoi, Vietnam. The web application will not be fully deployed, but its usefulness will be
evaluated by cultural heritage professionals and others who have an understanding of heritage
inventories.

The secondary objective is to use web development tools that are easily deployable and
are relatively inexpensive to use in order to create a data collection model that can be applied by
heritage professionals who may have very few resources and technical skills. Ideally, for
example, if a geo-referenced photo catalog of a particular type of cultural heritage resource
existed with very little information, this web application model could serve as a method of

gathering information for a more complete inventory.

1.3 Organization of Thesis
The remainder of this thesis consists of four chapters covering: (1) Related Work, which is a
review of related literature, processes and applications; (2) the Methodology, which consists of
the methods and components used to first develop and then evaluate the web application; (3) the
Results, which showcase the functionality of the web application as well as the feedback from
the evaluation of the web application; and (4) the Conclusions, which highlight the web
application’s strengths and weaknesses, identifies possible next steps and discusses future trends
with respect to web-based crowd sourced heritage inventories.

As seen in Figure 3, each section represents a part of the overall development of the web
application, based on the idea of requirements. The requirements here are the minimum goals

and elements that the web application needs to accomplish. The Related Work chapter forms the
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Figure 3 Thesis flow chart

basis for the web application requirements. The Methodology chapter documents how those
requirements are actually used to develop the web application and its evaluation framework. The
Results chapter shows how the web application meets the requirements. Finally, the Conclusions
chapter determines to what degree the web application has fulfilled the requirements and if any

adjustments and or new requirements need to be incorporated.
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CHAPTER TWO: RELATED WORK
Before developing the web application, it is important to review both past, current, and planned
web applications dealing with cultural heritage inventories and determine the best practices for
creating a collaborative heritage inventory on the Internet that involves both heritage
professionals and interested members of the public. This section will explore the following four
topics: (1) current heritage site inventories on the Internet; (2) documentation standards for
heritage sites; (3) volunteered geographic information and crowdsourcing as sources of heritage
site documentation and inventory; and (4) a comparison of web application development

technologies.

2.1 Current Web-based Heritage Site Inventories

In order to review the state of current heritage site inventories on the Internet, 25 websites were
evaluated based on the basic tenets of website user experience (UX), with an added layer of
further definition for the immovable cultural heritage domain. This evaluation method will also
form the basis for the evaluation framework employed after the development of the current web

application.

2.1.1 Evaluating Web-based Heritage Site Inventories
The goal of most websites is to provide value and meaning to their visitors or users. The
following “User Experience Honeycomb” diagram by Peter Morville illustrates the basic
components of what this entails.

For a website to be valuable, then, it should be useful, desirable, accessible, credible,
findable, and usable. The following table (Table 1) shows the distillation of each of these

elements by Usability.gov (the U.S. government’s web project to promote user experience
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Figure 4 User Experience Honeycomb by Peter Morville
(Morville 2004)

best practices) paired with a more defined question for evaluating immovable cultural heritage
inventory websites. Sections 2.1.1.1 through 2.1.1.6 explore the above concepts in more detail,
citing examples from several web-based heritage site inventories. Section 2.1.1.2 shows the
results of testing those concepts against 25 diverse web-based heritage site inventories. The
purpose of this evaluation is to provide a quantitative summary of what current inventories do

well and what they can improve on, based on the user experience concepts.

2.1.1.1 Usefulness

Does the website present heritage site information that is not found elsewhere and is adequate
for user needs?

The range of information presented within an online heritage site inventory is dependent on the

audience targeted by the publishing organization, and often, the target is the general public or
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those involved in the conservation of heritage sites or a combination of those two groups. Also,
while they are not the focus here, it is important to note that many heritage inventories are not
accessible online, and that these offline inventories generally serve the needs of government

officials and conservation professionals for particular projects or initiatives.

Table 1 User Experience Evaluation Questions for Web-based Heritage Site Inventories

Element General Evaluation Question
Useful “Your content should be original and fulfilla | Does the website present heritage
need” site information that is not found
elsewhere and is adequate for user
needs?

Usable “Site must be easy to use” Does the website present heritage
site information in an easy to use
format?

Desirable “Image, identity, brand, and other design Does the website’s design evoke

elements are used to evoke emotion and positive emotions and
appreciation” appreciation of heritage sites and

promote their conservation?

Findable (Discoverable) | “Content needs to be navigable and locatable Does the website’s navigation
onsite and offsite” make it easy for users to find
heritage site information?

Accessible “Content needs to be accessible to people with | Does the website hinder access in
disabilities” any way to the heritage site
information?

Credible “Users must trust and believe what you tell Does the website provide credible
them” information on heritage sites?

Source: Data adapted from Usability.gov.

Online heritage inventories geared towards public access usually present: (1) a subset of a
more detailed inventory database, which is generally either made available to conservation
professionals or other credentialed users via a different interface on the same website or some
other means; or (2) information that has been created primarily for public consumption.

For example, the Los Angeles Conservancy is a non-profit organization that is geared
towards public outreach and historic preservation advocacy within Los Angeles County. Their

website features original narrative descriptions with photographs and locations on more than 600

17



historic sites that are searchable by location, keywords, architectural style, architect, community,
decade, and property type. However, the historic places that are featured are a subset of what has
been designated as historic by local cities, the state of California, and the National Register.
Also, the information presented is primarily an overview of each site. As a result, the website is
very useful to the general public for outreach purposes, because while the same information is
available through research on other websites, the Conservancy assembles it in a clear and easily
digestible manner that highlights the overall theme of the importance of historic places in Los
Angeles County. The website is less useful to conservation professionals and others who need
more complete and detailed data on all of the designated and potential historic sites as
determined by other experts through an established and documented methodology.

A website that is a good example of providing useful information for heritage
professionals is the Australian Heritage Places Inventory. Each record contains: (1) 