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ABSTRACT

The increasing size of Aguascalientes City in Mexico has augmented its traffic flows and also the
amount of parking lots during the last two decades. The challenge of this paper is to analyse the social
deterioration factors of historical heritage buildings and artistic heritage buildings. Hence, in order to
evaluate such facts, a multivariate statistical method was applied; thus, a cluster exploration with
specific variables — including a drawing indicating a “limited part of the city”” with historic (and artistic)
buildings, data of building sizes, parking lots, loss of architecture, areas of orchards, vacant lots, city
parks, houses, industry, services and commercial shops. The results show similar sizes of commercial
shops in several street blocks. Also, it demonstrates space adjustments and alterations in historic
buildings; indeed, the commercial shops have modified historic buildings and in multiple cases they
have torn them down. The conclusions mention that loss of historic architecture was more common in
the oldest street blocks of the city; consequently, in the historic site there’s a lack of architecture built
during the 16th and 17th centuries. Therefore, the most significant change is the increasing commercial
shops in the “limited part of the city”, substituting residential land use. As a consequence, more parking
lots were built to support the increasing mobility in the city. Since cultural sustainability is at risk in
Aguascalientes City, the study of changes in architectural heritage sites becomes an important part of
the urban research agenda of current city planners. For these reasons, the paper can contribute to the
development of social and cultural balances. Moreover, the final task is to help improve the capacity of
city planning and the sustainability of historical heritage buildings and artistic heritage buildings.
Keywords: urban mobility, cultural heritage site, sustainability, loss of unique architecture.

1 INTRODUCTION

During the last two decades, historic buildings have suffered alterations and demolitions as
aresult of several factors, like a persistent urban mobility, the lack of preservation regulations
and the commercial shops in historic sites (among others). In Mexico, preservation of historic
heritage and artistic architecture doesn’t seem to be an important matter to most of the people
and city administrators, as a consequence, it becomes necessary to build new edifications to
enable the needs of the population. Besides, in the city centres, there are a few regulations to
avoid demolition of historic buildings. In this paper the situation regarding historical heritage
buildings and artistic heritage buildings will be explained. Also, the paper includes a
classification and a register of each building in a study area named “a limited part of the city”.
This area was established to analyse data obtained from each city block and from each
building.

Aguascalientes city has lost a lot of unique architecture built during the 20th century — in
absence of law protections. Most of them are now catalogued as artistic buildings to stop
severe renovations, however there’s still a lot do in order to prevent an effective loss of
heritage buildings. Recent researches have proved that materials used originally in historic
buildings are more durable than nowadays construction materials. Also, schools of
architecture are now trying to convince new generations of students about the importance of
historic buildings restoration and preservation, because they remind us of where we came
from and who we are now.
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The paper will start with a brief history to understand the types of buildings included in
the “limited part of the city”. Afterwards, a multivariate statistical method will be used and
at the end a cluster analysis will help us to understand similarities of city blocks and will
show some steps ahead to preserve architectural heritage sites.

2 THE FIRST SPANISH MAINLAND SETTLEMENTS
AND VICEROYALTIES

After the conquest of Mexico Tenochtitlan in 1521, Spaniards decided to search for gold and
silver mainland by conquering small villages in the northern side of the Viceroyalty of New
Spain. Also, an epic war occurred named: Chichimeca War and it lasted more than a century.
Powell [1] mentions the real pacification of the new country occurred from 1550 to 1600. So,
it was possible to set new borderlines — according with Chichimeca tribes pacification —
through the 16th century. Then several religious missions were established in the northern
provinces of the Kingdom of New Spain. Also, several forts and arsenals were set by the side
of the main Royal Road — or Silver Road — which communicated Zacatecas with Mexico City
and Veracruz, forming a main silver belt [2].

The main cities of Mexico were established during the 16th century, and also a lot of them
got their names from Spain. So we can find Leén, Valladolid, Salamanca Guadalajara,
Meérida, Monterrey, Durango, Cordoba, and some others in Mexico as well as in Spain. But
in most cases, such sister cities don’t have to do anything with each other, but the name.
Besides, architecture built during the 16th century in Mexico is unique, but there have been
several demolitions throughout the history of Mexico. The city of Aguascalientes became
important for the whole country because of its geographic situation and strategic factors for
the settlement. Aguascalientes village allowed security for the Silver Road and became a
place where some contributions for development and prosperity of the nation took place.

Since the first settlement was also founded in the 16th century, the first main buildings
were some houses situated next to the main square, a small church, an arsenal and
government buildings. The central square of Aguascalientes City is Patria Square (also
named Main Square), and it has been renovated since the 16th century. But during the 20th
century and the beginning of the 21st century more frequent urban renovation occurred [3].
Originally a checkerboard street system was used, just as King Philip II of Spain dictated in
the zoning ordinances for new towns. It was at this place where the first buildings were built,
but in the contrary: nowadays we can hardly find only one small tower of the old arsenal
from the 16th century standing still. On the other hand we can still observe the checkerboard
street system in the borders of each city block in the core of the “limited part of the city”. A
similar situation of loss of architecture happened during the 17th century. So, in the historic
site there’s a lack of architecture built during the 16th and 17th centuries.

3 THE ENDING OF VICEROYALTIES AND THE 19TH CENTURY
After the Chichimeca tribes pacification, the town administrators led up, and also promoted,
the construction of new buildings. Fortunately, for the historic preservation in
Aguascalientes, nowadays we can identify good Baroque architecture in the city centre built
during the 18th century and in the beginning of the 19th century. In fact, the most important
old churches in the city are baroque. A masterpiece of baroque architecture in the city is the
main cathedral (situated in the city block 24 in Fig. 1), but also in the old quarters some
Baroque churches became iconic in the core of catholic neighbourhoods. After the Mexican
War of Independence in 1821, neoclassical buildings replaced the old buildings of the 16th
and the 17th century in Aguascalientes City. The new academies, like San Carlos Academy,
helped improve architecture with artistic principles. It’s important to mention that some of
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the architects whom graduated from San Carlos decided to work in several important cities
of Mexico, and not only in Mexico City. During the 19th century there were a few wars, also
social movements, and strong political changes occurred in the country. So, it was very
common to make tunnels to communicate different places inside a town. For example:
between an altar of a church and a house, or a church with another church. People used these
tunnels to escape from attacks too. Also there was a frequent destruction of religious
buildings in the 19th century [4]. It also happened that some neoclassic altars replaced
baroque altars.

Historical heritage buildings ®
Artistic heritage buildings m

‘a limited part of the city'

Graphic Scale
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Figure 1:  Architectural heritage and artistic heritage in “a limited part of the city”,
Aguascalientes, Ags. (Drawing made by Alejandro Acosta Collazo and Tania
Pedroza, June 2019.)
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In order to classify architecture in the city centre, a border was set in the drawing as “a
limited part of the city” (see Fig. 1). As the drawing made in 1855 by the geographer Isidoro
Epstein was the most accurate historic plan of the city (also the oldest one), it was used to
determine “a limited part of the city” of Aguascalientes now [5]. Also, in this plan we can
observe two types of buildings: historic and artistic. The main difference — mentioned in the
Mexican historic preservation regulations and historic data — is related with construction
epochs of buildings. Thus, a unique building built during the Viceroyalty and during the 19th
century is considered as part of the historical heritage list. And a unique building built during
the 20th century (from the year of 1900 to the year of 2000) is considered as part of the artistic
heritage list. In order to demonstrate such identifications, some areas were marked with
different colours, and a new drawing was made (see Fig. 1). But it’s important to mention
that not all the buildings built during such periods of time are considered monuments. In
order to preserve and control demolitions in the city centre, the National Institute of
Anthropology and History (INAH) set a catalogue. But also throughout the development of
this research, more buildings were identified — specifically those buildings with artistic values
— in a cultural site worth preserving (a limited part of the city). Regardless of demolition of
architecture built in the 16th and 17th centuries, some important buildings of the 18th century
— like churches — still stand on the site. But, most of the buildings listed in the catalogue are
civil constructions made during the 19th century. So, What are the reasons of such loss of
urban heritage? The lack of regulation of land use and zoning might be the answer.

4 ARTISTIC HERITAGE BUILDINGS AND THE 20TH CENTURY

The official catalogue of monuments, lists a few buildings built during the 20th century. And
since current Mexican laws don’t support preserving buildings from such century, most of
unique artistic heritage buildings are at danger of demolition. Notwithstanding old fashion
regulations, researches like these could help to understand how important it is for national
and local culture to document historic properties of each city block. Norman Tyler says:
Documentation is also one of the preservationist’s most interesting activities, for the research
is like a mystery hunt — bits and pieces of information are put together like clues, leading to
the answers needed to document a structure’s historic significance [6]. Even though historic
heritage buildings seem to be more important — in preservation terms — than artistic heritage
buildings, the fact is that production of valuable architecture during the 20th century is worth
preserving. Also, it’s a fact that modernism changed the way we built and design architecture,
but also some masterpieces of such architecture were created. So, it’s time to revalue such
types of buildings and set new rules for their preservation. Schools of restoration in Mexico
are now producing several studies about modernism and contemporary architecture, in order
to find new ways to restore them.

The lack of regulations to preserve artistic buildings is related to the lack of technics to
preserve unique modern buildings. At the beginning of the 20th century constructors thought
that using new materials like cement and reinforced concrete — substituting clay houses or
handmade houses — was a solution for long-lasting architecture, but throughout the years
we’ve realized that such material deterioration happened significantly faster than traditional
construction materials. In that sense, restoration schools play an important role to preserve
integrity and original qualities of construction materials.

In the other hand, urban mobility during the 20th century became a problem in historic
centres in Mexico. In the meantime artistic heritage buildings don’t have regulations to
prevent their demolition, mobility require places to park cars. In fact, when Spaniards
founded new cities in Mexico, houses and the whole city weren’t designed to keep
automotive vehicles in the city centres. Furthermore, Industrial Revolution completely
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changed the way we lived. So, there’s a dilemma among parking lots, commercial shops,
industry, residential buildings and sustainability of architectural heritage sites that can be
analysed using statistical methods.

5 METHODOLOGY
Once the “limited part of the city” was defined as an area that included the most important
historic heritage buildings and artistic heritage buildings in Aguascalientes City, the next step
in the research was to obtain significant data, based on land areas of every property in each
city block.

The drawing made by Isidoro Epstein registered the whole constructions in the small
village of Aguascalientes in 1855, so nowadays we can identify — by georeferencing the
polygon of the historic map with a newer one — the changes in the urban properties and land
use. The main difference between the two maps is the accuracy of data in the newer drawing,
however it was possible to compare valuable information. Each city block was reviewed in a
Computer Aided Design (CAD) program.

Also, a cadastral drawing with boundaries of land parcels was used inside each city block
to identify land uses and correct sizes of land properties. Since demolition of buildings has
become a common situation inside the “limited part of the city” during the last decades a
visual review was very useful to identify historical and artistic heritage buildings that are still
standing.

In order to organize the information, Tables 1 and 2 were made using the following
variables: city block number (previously indicated in Fig. 1), historical heritage buildings
(areas and loss of architecture), area per city block, percentage of loss of buildings per city
block, orchards in Epstein’s drawing, gaps in city blocks in Epstein’s drawing, empty areas,
parking lots, commercial buildings, residential buildings, population per city block, industry
land and government offices and services.

The cases of the old orchards at the end have produced empty properties where owners
preferred to build parking lots or residential buildings lately. It’s convenient to mention that
also artistic heritage buildings replaced historical heritage buildings during the 20th century.
Additionally, in the Epstein’s drawing there were some gaps in the city blocks which means
nothing was built in such places, as well as there were some empty areas in the new drawing,
but most of the time now they use the parcels to build parking lots or as open parklands.

Since the “part of the city” selected for the research includes the historic centre of the
whole city, in general, it’s an important place for Aguascalientes City because part of it is
considered as architectural heritage site, also because of the main administrative and
government bureaus of the city are located in that place. Furthermore, new city centralities
are becoming important in the city nowadays.

The UNESCO included the Royal Inland Road, also known as the Silver Route in the
World Heritage List with an Outstanding Universal Value. They mention the impact of the
road was enormous in terms of social tensions as well as ultimately social integration between
the many people that came to be involved in the economic development. The structures in
the property together reflect some aspects of this interchange of ideas and people along the
southern stretch of the road [7]. As part of the Royal Inland Road, the core of Aguascalientes
City centre was included, as well as San Marcos site and Carranza Av. which communicates
with a road the Main Square with San Marcos site [8].

Different economic centralities in the city have produced severe problems in the historic
centre lately, for example: pollution, excessive mobility, tearing down buildings and loss of
heritage architecture — among others. Nowadays there are two economic poles in the city
produced by the most recent centralities: Altaria Mall and NISSAN factory complex,
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Table 1: Total square meters in each city block (Part A: from 1 to 63) as a basis for a cluster
analysis. It includes also useful variables to determine loss of architecture.
(Source: Author’s database.)
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] 0.00 188445 35854 | 224303 | 0B84 0.00 0.00 000 | 000 101050 | 104385 0.00

producing also urban changes inside the historic centrality [9]. The main problem of the
historic centrality is that originally it wasn’t designed for motorized mobility. Also, there’s a
lack of regulations to protect heritage buildings from demolition. Thus, in order to take
advantage of the historic site, commercial shops remain frequently in historic buildings.

Commercial activities and services located in a historic site always require mobility. But
in this case, parking lots are useful for commercial shops and the mobility system. So, parking
lots located close to the commercial places increase mobility.

The amount of cars circulating in the historic centre of Aguascalientes make more difficult
to find a spot to park in the streets when someone drives, so, in general, most of the people
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Table 2: Total square meters in each city block (Part B: from 64 to 126) as a basis for a
cluster analysis. It includes also useful variables to determine loss of architecture.
(Source: Author’s database.)
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who visit and drive to historic places have to look for a parking lot. Some people preferred
to drive a car to go to the historic centre instead of taking a bus [10].

Most of the historical heritage buildings indicated in Fig. 1 are registered in a catalogue
list of the INAH, but there’s still land speculation inside the “limited part of the city”, so
some owners prefer to let their building become obsolete by doing nothing about their
preservation, and the historic constructions slowly deteriorate. Scarcity becomes a factor to
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appreciate the land in value over time. So, when the building deteriorates too much and
becomes useless and risky for inhabitants, authorities allow demolition.

After analysing the “limited part of the city” and significant variables (see Tables 1 and
2) a multivariate statistical method was applied, particularly a cluster analysis was used to
identify homogenous groups of categories. Tables 1 and 2 were made using square meters of
each variable inside the “limited part of the city”. In this case, it wasn’t necessary to use a
sample, because the whole data inside the area were analysed; thus, it was considered as a
census. The program SPSS® Statistics was very useful in applying a cluster analysis. Also,
more information about land use was applied, but the tables weren’t included in this paper.

6 RESULTS

The multivariate statistical method was effective to understand deterioration of the historic
centre. After running a hierarchical cluster analysis, the city blocks (Tables 1 and 2) were
linked to similar situations and a dendrogram of cluster analysis using Ward linkage was
produced (see Fig. 2). We can notice — in the tree-based representation of the observations —
that four clusters were produced. The city blocks of each cluster have something to do with
each other, but this will be demonstrated in the conclusions. In the results, first of all it’s
convenient to mention what’s happening with the parking lots and mobility.

It can be observed in the Plot box, Parking lots of Fig. 2, that the city block number 65
has the most room for parking lots with 16,065.32 m?. This is the case of a factory that locates
in the old quarter: El Encino and keeps plenty of parking spots for its employees and the
trucks they use to transport merchandise routinely. Of course this is part of the mobility
system that requires a big factory. The contrast of this situation is that the historic quarter
wasn’t designed originally for this type of land use. In fact originally it used to be a residential
place and also there were some orchards.

Also, inside the city block number 109, the area of parking lots is 7,525.32 m?. This city
block is close to commercial shops that have become a profitable centrality lately in the whole
city. But, in this case mobility and such centrality have become a dilemma because of high
loss of historic buildings; in brief, 14,022.67 m? that means 67% of the architecture that used
to be in such city block in the year of 1855.

Another atypical case of parking lots growth places inside the city block number 87 in
which the loss of architecture was 8,643.00 m? (43% of original buildings). This city block
is located in a commercial pole of the city. In fact, it’s difficult to find historic heritage
buildings in this city block nowadays.

In accordance with the Ward method (see Fig. 2), the last atypical case shown in the Plot
box — parking lots was the city block number 43. This city block keeps only 2,513.35 m? of
historical heritage buildings and the loss of architecture was 83%, which means 20,204.54
m?. In this case parking lots include an extent 0f 6,278.51 m?, but a lot of changes in buildings
have occurred since 1855.

Paradigmatic incidents and radical changes of architecture can be demonstrated in city
block number 38 as well as in city block number 46. In the first case there used to stand the
oldest market in town — named Mercado Juarez, but in the year of 1981 a fired burned out
part of it and the administrators of the City Hall decided to tear it down. In order to replace
the old building they built a new market with a parking lot, including low-level designs.

In the case of city block number 46, there used to be an old building with commercial
shops, but in the years of 1985 and 1986 the proprietors demolished the historic building and
built a new commercial place. Also, this building included low-level three story parking lots.
These buildings were required those days by the increasing mobility in the city — especially
in the core of the city — to give room to automobiles parking spaces.
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Figure 2:  Dendrogram with Ward’s Linkage Method. Rescaled distance cluster combine,
cluster compilation and Plot box of parking lots. (Calculations made by
Alejandro Acosta, July 2019.)
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The Ward method in Fig. 2 demonstrates in the Plot box — parking lots, that city blocks
number: 40, 9 and 120 express similarities. Also the three cases linked each other in cluster
1 (see Fig. 3). The city block number 40 is part of a commercial centrality of the city and it
only preserves 367.03 m? of historic heritage buildings. So, there’s a loss of 62% of the
original buildings in such city block. The parking area is 4,422.86 m?. Similarly, city block
number 120 is strongly linked to the adjacent commercial shops. In this case the loss of
historical heritage buildings is 46%. Finally, street block number 9 keeps 1,815.26 m? of
historical heritage buildings and the loss of it is 26%. But the area of the parking lots is
2,878.07 m?.

[] CLUSTER |
[] CLUSTER 2
[ CLUSTER 3
] CLUSTER 4

‘a limited part of the city' || -

Graphic Scale

L] 00 200 300 400 500m

Figure 3:  Rescaled distance cluster combine in “a limited part of the city” drawing, based
on cluster compilation. (Calculations made by Alejandro Acosta Collazo, July
2019. Drawing made by Tania Pedroza and Alejandro Acosta Colunga, July
2019.)
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7 CONCLUSIONS
In order to represent the cluster compilation a drawing was made using the “limited part of
the city” of Aguascalientes (see Fig. 3). The plot box of the parking lots (see Fig. 2)
demonstrated the city blocks number: 65, 109, 87 and 43 were atypical. The main cause of it
was the size of the parking lots.

In the case of cluster 1 (see Fig. 3) the relationship between historic heritage buildings
and open spaces is high, for example inside the city block 25 the Main Square is located.
Analogously inside the city block 98 the San Marcos Park can be found and inside the city
block 79 El Encino Park is situated. Also inside the city block number 1 the Garden of the
Palaces can be found.

In cluster number 2, most of the city blocks keep commercial shops. But, it’s remarkable
because it highlights loss of architecture and a pattern related to urban mobility on principal
streets in the “limited part of the city”, like Lopez Mateos Av., Zaragoza Street, 5 de Mayo
Street and Victoria Street. All these streets show economic prosperity, nevertheless, there
appears to be a dilemma: the government and society have to decide now between the
importance of preserving historic heritage buildings or making economic profits. As a
consequence, more parking lots were built to support the increasing mobility in the city. Also,
loss of historic architecture was more common in the oldest street blocks of the city;
consequently, in the historic site there’s a lack of architecture built during the 16th and 17th
centuries.

Cluster 3 shows similarities on the amount and sizes of historic heritage buildings. Also,
it includes most of the city blocks (7, 18, 26, 30, 94, 103, 108 and 7) of the architectural
heritage site in the city centre, as part of the Silver Route in the UNESCO World Heritage
List.

At the end of the analysis, cluster 4 shows more isolated city blocks, and some of such
city blocks keep artistic heritage buildings, for example inside city blocks 10 and 56 there
are good examples of modern buildings built during the 20th century. Nowadays, it’s hard to
find a perfectly preserved 19th century house inside the “limited part of the city” in
Aguascalientes. But, there have been noticeable efforts from the city governors to preserve
the architecture constructed by Refugio Reyes, whom was the most important architect at the
beginning of the 20th century, for example San Antonio church, which is a unique artistic
heritage building.

The loss of architecture significance draws attention and shows that sustainability of
architectural heritage is at risk. So, city management planning should become a priority in
Mexico to improve historic sites. Also, an adequate zoning is necessary to develop cultural
sustainability in Mexico.

Maybe is time to think about some other possibilities to enhance preservation of historic
buildings in Mexico, for example by promoting tourism and values of architecture, instead
of so many commercial shops, in order to contribute to progress of social and cultural
balances; thus, become a sustainable city.

In fact, tourism is one of the main economic sectors in Mexico; thus, it embodies 8.7% of
Gross Domestic Product (GDP) [11] and it continues to grow every year. Also, the Mexican
architectural sites could promote tourism in order to increase incomes for restoration of
unique buildings.

Finally, the use of a multivariate statistical method, specially a cluster exploration, and
the use of history of urbanism and architecture, contributed in this paper to determine critical
alterations of historical heritage buildings and artistic heritage buildings in the “limited part
of the city”.
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