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ABSTARCT

Iran has many significant signs of historical urligation. These signs include historical monumemits ancient
buildings. It is imperative to protect these sigfts, they are always susceptible to natural disesi@nd human
interference. Thus, there has been an increasirgl rier an all-embracing approach to natural disastand their
consequences. The historical city of Tabriz is mared as one of the earthquake zones of Iran diis wicinity to
active dextral faults. Meanwhile, the municipalay District 8 of Tabriz, which is known as the bistal and
cultural municipality in Tabriz, has priceless lugtal places, a rusty fabric, and heavy trafficdathe historical
buildings of the city are always threatened by matand unnatural disasters. In the present resbanveighted
index overlay analysis (WIOA) was used in GIS stitjuish the susceptible areas of the region. [ajers used in
this model include distance from the fault, theldqyaf the structures, vicinity to roads, vicinity open spaces, fire
station, gas station, and the topography of thelistll region. The results showed that only 13.94%hefstudied
region is in a favorable or very favorable conditilm terms of susceptibility during crisis. 47.3¥the region is
in an average condition. Finally, 38.69% of the itggis in unfavorable or very unfavorable conditign this
regard. This necessitates precise, systematic pignbefore, during, and after crisis for protectjorepair, and
maintenance of the ancient monuments of the region.
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INTRODUCTION

Our historical cities are disappearing and durhrgast two decades there has been an increasingtfon of vast,
modern urban fabric around the historical fabrihie Texcessive expansion of cities, natural disgsizns
unscientific human interferences (e.g. roads, gessaand bridges that run through historical stmas) has led to
irreversible damages to the historical fabric [@lie to the unpredictable nature of most naturadsiess and the
necessity to make quick decisions and take proctmirg a new branch of knowledge has emerged wiBikhown
as management and maintenance of historical mortsm&abriz City, with its dense population and pléss
historic structures, is always threated by thesmfis. Under these conditions, any natural or wmahtrisis will
cause irremediable damages and obviously correcageanent is the only way to prevent such even8.[2,

Region 8 of Tabriz is of utmost importance duetschistorical fabric and its dense population. Kaltdisasters and
lack of proper management has caused much destuuicti the historical monuments of the region. Itthsis
imperative to distinguish different areas of thstiiit in terms of their susceptibility [4]. Thigsttict is located at
the center of the city and attracts a large pojmradn a daily basis. Hence, there is always muafii¢ in the
streets and thoroughfares that puts much pressutieeohistorical fabric of the district. Due to thesty fabric and
dense population, any crisis in the district widarly lead to considerable casualties and hisibdamage. Thus, an
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attempt was made in the present research to dissinghe susceptible areas of District 8 of Tabsing GIS [5].
Pourmohammadi et al. (2006) carried out a reseanctihe role and application of GIS in controllingdarescuing
the urban and rural residents of Tabriz. They stidne role of GIS in crisis management and repcoeess before,
during, and after crisis in Tabriz [6]. Asgari aRdrhizcar (2006) studied the strategies for dealiitly earthquakes
and reducing the resulting damages in District 17Tehran. They introduced GIS as a helpful tool éoisis
management by urban planners [7]. Adhami and Md2809) examined the role of GIS in crisis prevemtand
management. They believe that GIS data and effigigrained personnel can increase the efficientycrisis
response systems [2]. Asgari and colleagues (aitébksyani, 2010) studied the role of urban sesszicemanaging
crises and accidents with an approach to GIS. Neg2810) also applied SDSS in GIS for crisis mamagnt to
analyze District 8 of Tabriz in terms of its susiiigifity to earthquakes [8].

The Studied Region

Tabriz is one of the historical cities of Iran with area of 140 kiocated at 38°08 46°18E. The mean altitude is
about 1340 meters. The historical, geographicdiu@l, economic position of Tabriz has given gecial place in
the country. Meanwhile, District 8 of Tabriz, widm area of 260 hectares, constitutes the majacraistl historical

fabric of the city.

Susceptibility of Tabriz to natural disasters

The Iranian plateau is a disaster-prone area afudiZI €ity is highly susceptible to natural disastelue to its
geographical structure and its special topograffaythquake and flood are the major natural disadteat have
accompanied this ancient city throughout histomypaesing much casualties and costs on the regioa.hidtorical
and ancient monuments of the city have sufferedjtbatest damage from such destructive earthquakes.

The natural disasters that threaten the histonmaluments of cities

1.Flood

According to hydrological and meteorological stisdod Tabriz, February, March, and April are thaniest months
of the year (ZISTA Architecture & Urban Planningr@alting, 1999).

Table 1 — The flood-based disasters in Tabriz in five-year period

City Region Date Damage (million rial)
Central part 1998 79
Villages of the central part 1994 1620

Tabriz | Villages of the central part 1996 501
Entire city 1996 501
Subsidiary parts 1997 12900

Source: ZISTA (1999)

2.Earthquake

Tabriz is one of the earthquake-prone regions efcuntry, such that earthquakes have destroyedittheeveral
times throughout history and have caused many ta&siand many costs. One of the most destructifie o
earthquakes occurred in 1721 BC in Tabriz wheretB6Qsand people were killed (Table 2). Considetimgmulti-
million population of Tabriz, any earthquake cansmdreadful casualties.

Table 2 — Destructive earthquakes in Tabriz

Year Severity of destruction Casualties]
858 BC Destruction of the entire city

1041 BC Severe earthquake 50000
1042 BC Severe earthquake 40000
1527 BC  Severe earthquake 40000
1721 BC Very severe earthquake 250000
1779 BC  Severe earthquake 100000
1780 BC Severe earthquake 40000

Source: Shafi'i (2005)

The historical value of the region

There are many historical monuments that have wenvirom different period and are scattered arahedregion,
including Bazaar of Tabriz, Arg (castle) of Tabr@yngregational Mosque of Tabriz, Saheb-ol-Amr MasBlue
Mosque, Magbaratoshoara, Tabriz Museum, etc.
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MATERIALS AND METHODS

In the present research, library studies were edraut to identify the driving factors in locatirige regions
susceptible to natural disasters. The collectedrpaters are as follows:

+ Distance from dangerous areas such as gas statimney lines such as water and gas, etc.

« Distance from roads and thoroughfares (minor ateoiads and local roads)

» Access to open spaces (the more the access, shihdesusceptibility)

» Topography (slopes are positively associated wittsptibility)

« Distance from faults (negatively associated withcgptibility)

 Quality of the structures

+ Distance from fire stations

Creating the information layers

Considering the mentioned parameters, there wased for a land use map for the management of ttertdal
fabric and reduction of damages at the time ofstiégsa. Thus, the land use map of Tabriz was aadjdiicen the
Department of Housing and Urban Development. Thdferent areas designated for specific purposdarud use
were marked out and used for extracting the reduagers (figure 2). It must be noted that a mdpted to the
faults as well as the topography of the region vedse obtained from the Department of Natural Resesl
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Arid or Abandoned Lands -1
Markets
@8 Gardens
@4 Health Centers
Urban Facilities
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Figure 1 — The land use map of Region 8 of Tabriz

Standardization of the information layers

The first step in managing the maintenance of hitdb monuments at the time of crisis is to extridgt required
information layers. Most of the layers of the regqdicriteria and sub-criteria for identificationsfsceptible regions
are separated and valuated by creating a buffan@gme cases, by means of Query Builder. Themifft layers
are drawn on the surface of the studied regionaaadstored in the database in the form of rastersa(which are
able to reclassify). The layers are prioritized atahdardized into 3 to 6 categories based onrdegted buffer or
the existing applications and the final layersasdollows:
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Figure 2 - Standard map of distance from fire Figure 3 - Standard map of distance from health
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Figure 4 - Standard map of altitude Figure 5 - Standard map of vicinity to
open spaces
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Figure 6 - Standard map of structure quality Figure 7 - Standard map of distance from faults
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RESULTS

Weighted index overlay analysis

Spatial analysis is done to identify the potentigions that are extracted from the values of @addl of the raster
map based on some criteria. The weighted indexaywenodel enables us to combine different mapshénpresent
research the multi-criteria method is used andvibdel is defined as (Murray, 2003): [9].

1 SW
s=>

wherez is the score assigned to each ciiljs the weight of the ith information layer, agdis the score of the jth
class from the ith map. In this model, each clakslifferent layers can be assigned a particulargiveiand
considering the importance of each layer compareaather layers, we can assign a weight to each lzgged on its
importance. This is one of the characteristicshid model in combining layers [10, 11]. To obtdie butput map
for the susceptible areas of Region 8 of Tabrie,rttaps were classified and the potential of eacheoparameters
was evaluated by the authors (table 4).

Table 3 — The weights of the evaluated criteria ithe index overlay method

Priority Importance
Distance from faults 19%
Quality of structures 20%
Localization Criteria| Vicinity to roads 18%
Vicinity to open spaces 11%
Distance from fire station 12%
Distance from gas station 8%
Altitude 12%

After standardization, the layers were imported\Maighted Overly environment in ARC GIS 9/2. Aftepodeling
(figure 8).

19402 593

Figure 8 — The final map obtained from WIOA
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DISCUSSION AND CONCLUSION

Protection of historical monuments against natdliahsters has received increasing attention owerakt few
decades. Especially after recent earthquakes amer atevastating natural disasters that led to we#n of
priceless historical monuments around the worlds tbsue has turned into a recognized and comngreisn
countries where managers of service organizaticed ho idea of managing the maintenance of histiorica
monuments for prevention, readiness, and confriomtaplans, coordination between different sectqrsblic
training, etc., we have witnessed an increasingewess among the people of the society in thisrdeddow the
responsibility of preparing the society falls ore tehoulders of administrators, planners, and exp@&idbriz is
susceptible to various hazards due to its spe@aggphical and climatic condition and its natugtalicture and
most of the known natural disasters of the worldehaccurred in this city. Considering the histofytre city with
its hundreds of priceless historical monumentsietlie a greater chance of damage and costs duezérds. Thus,
the bitter experiences of the past on the one baddthe necessity for a prompt response to diffediesasters that
threaten the historical fabric of the city on thhes hand entails creating a system for confrontivege destructive
crises.

One of the most critical regions of Tabriz, i.e.gi@ 8, was studied in the present research. To®rfa that
distinguish this region from others are as followlse ancient monuments that has survived diffetgstorical
periods are scattered around the city, includingada of Tabriz, Arg (castle) of Tabriz, CongregaibMosque of
Tabriz, Saheb-ol-Amr Mosque, Blue Mosque, Magbafadara, Tabriz Museum, etc. Another important
characteristic of the region is the presence ofreiidential areas. The disastrous record of ibysnecessitated the
adoption of strategies for classifying the susddgtparts of the region. This would enable us t@ taecessary
actions for preventing possible damage to theawsid historical fabric of the city before, durirmgnd after crisis.
Thus, the susceptibility map of the region was te@aising weighted index overlay method (figureT)e results
of the output of the model indicate that only 13®4f the studied region is in a favorable or vesydrable
condition. 47.37% of the area is in an average itiomdin terms of susceptibility during crises. 88% of the area
is in an unfavorable or very unfavorable conditi@onsidering the studies carried out and the reselated to the
layer of fire station, it must be noted that thdiua of action of the closest station is betwees0t2650 meters, we
have an area in the northwest of the region thabtscovered by the firefighting services. It isishrecommended
that another fire station be established in theaalt is also recommended that the instable nstoittical regions be
converted to open spaces to reduce the pressuhe distorical fabric and enable its repair andnteaiance.

In general, since a large part of Region 8 of Taligs within the average to very unfavorable spaut it is
necessary for the officials to implement the bésttegy for protection of the historical monumeatshe region
and conversion of the old, non-historical areaspgen spaces as specified by the overlay map (figu@nd thus
reduce the destructive physical pressures causédfiiz. The recommended strategies and otherspeavent the
destruction of the historical fabric and the rusésidential areas of the region and therefore tamirthe historical
identity of the city.
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