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Research Article . . .
The place where people live has occupied a major share of urban land use levels. In
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pattern of urban land uses in Zone 5 of Tabriz municipality and zoning of the studied
area based on the basic effective indicators of seismicity in vulnerable areas based on the
standards of urban land uses. In this research, multi-criteria evaluation methods based on
Fuzzy ANP hierarchical network analysis with GIS integration have been used to
produce and analyze maps and different layers. The results showed that out of the total
area of 3617 hectares of the study area about 210 hectares have a very low standard level
in the northwest regions, 2130 hectares have a low standard level in mainly eastern,
northeastern and southern regions, 823 hectares have an average standard level in the
regions They have mainly south and south-west, 348 ha have high standard level in south
and mainly south-west and 104 ha have very high standard level mainly in south.
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Extended Abstract

Introduction

Usually, more than 90 percent of damages are related to replacement and incorrect location of buildings and
structures (Rjaey, 2003). While the city develops, not only the land surface changes, but also new landforms
are created which have irreparable effects on the natural environment of the city (Rostaie, 2013). Paying
attention to the factors affecting environmental risks makes it necessary to pay attention to the influence of
morphogenetic phenomena in decisions that lead to the presentation of construction plans (Mokhtari, 2015).
The most important urban environmental risks mainly include earthquakes, floods, mass movements, falls, mud
flows, debris flows, subsidence, layered creep and dissolution (Hosseinzade Dalir, 2002). The plans for the
construction of fragmented scattered settlements and the transfer of land by municipalities and official and legal
institutions have led to the very rapid development of the city of Tabriz and this development has also led to the
aggravation of instability and the change of the dynamic situation governing these areas (Pourmohammadi et
al., 2010). Considering the importance of environmental hazards such as earthquakes and the need for accurate
urban planning, the purpose of this research is zoning urban land use in District 5 of Tabriz municipality based
on the factors affecting seismicity for the establishment of urban settlements using Fuzzy ANP and GIS
models.

Study Area
District 5 of Tabriz municipality with an area of about 3617 hectares is located in the northeast of Tabriz in the
geographical position of 46-20 to 46-28 east longitude and 0-38 to 38-5 north latitude.

Material and Methods

A) Data collection

In this research, 12 variables including population, building, building blocks, number of building floors, age of
structures, distance from fault, slope, geology, quality of structures, land use, type of construction materials and
access to road network according to land use layer The city of Tabriz is used. ArcGIS 10.1 software and Fuzzy
ANP model have been used to prepare the database of the mentioned layers.

B) Data analysis

Hierarchical network analysis related to the Fuzzy ANP model is used in the process of solving problems in
strategic decision-making (Tolga, 2004: 90). In this research, this analysis along with GIS is used in a
combined form.

C) Production of the final map

The final zoning map related to urban land based on seismicity risks was produced in three stages. In the first
step, the main maps effective in the model were prepared in real scales. In the second step, these maps were
converted into proportional ranking maps according to the importance of each class in numerical scales. In the
third step, according to the level of priority of the layers to each other, the scores of each map were calculated
and together with the extraction of the final weights, these layers were merged with each other in the form of a
fuzzy hierarchical model.

Result and Discussion

In the city of Tabriz, development has been towards high-risk areas and construction is also expanding towards
these areas. In the city of Tabriz, the establishment of urban settlements faces obstacles and risks such as height
mismatch, slope, domain instability, threats of fault activity and geological structure mismatch. In some of the
developed areas of Tabriz city, settlements are located in urban land on high points (such as hills) or on weak
formations with non-resistant and detached lithology. In addition to causing serious changes in natural
landforms, this situation also changes the surface of the earth and its effects are evident in stimulating
dangerous geomorphic factors, especially during local and seasonal heavy rains. The presence of a large active
fault in the north and northeast of Tabriz city indicates the continuation of geological activities in the region.
Also the presence of slope ruptures and the subsidence of layers and the lack of vegetation on the slopes show
that this region has not yet reached a state of equilibrium in terms of geological movements and these
movements continue in it. The presence of Avnebenali heights in the northern part which is west-east, often
threatens the studied area in terms of environmental risks caused by floods, debris falls and surface water
fluctuations.

According to the geological and lithological suitability layer in the northern and northeastern lands, the
alternation of Marni layers with lime and salt and conglomerate sandstones during an earthquake causes
instability and mass displacement and causes serious damage to the foundations of structures. The formations
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of the region include red marl with layers of sand with chalk and salt, alluvium and alluvium terrace and weak
alluvial ridges. These formations have expanded widely in the north, northeast and northwest and the passage
of the active fault in the north of Tabriz (170 km long) with its branches in the northwest and southeast has
increased the risks of possible earthquakes. Some of the geological issues and challenges caused by this factor
include: severe slope, especially in the subsidence area in the north and northeast of the region and the path of
the active fault line in the north of Tabriz, risks of subsidence, collapse, creep and landslide. Therefore, the
northern and northeastern parts are a very inappropriate area in the vicinity of the northern fault of Tabriz with
the marni lands with a slope for the development of urban lands. In this area, things like mountain fall,
subsidence of the earth in Marni formations and dissolution phenomenon are inevitable. Also land subsidence
and the possible depression of residential units due to the intensification of long-term dissolution in the
limestone and Marni formations in the bed of this area is one of the potential threats. The cracking of the walls
and the bending of some buildings in the heights are evidence of the instability of the bed in this formation so
the continuation of construction in this area should be avoided.

Conclusion

Urban land use zoning in District 5 of Tabriz municipality was extracted in the form of 17 degrees of risk.
According to the final urban land zoning map, out of the total area of 3617 hectares of the studied area about
210 hectares have a very low standard level in the northwest areas, 2130 hectares have a low standard level in
the mainly eastern, northeastern and southern areas, 823 hectares have a standard level They have medium in
mainly south and southwest areas, 348 ha have high standard level in south and mainly southwest and 104 ha
have very high standard level mainly in south. Therefore according to similar comparisons, it is suggested that
the construction and development of urban land be directed towards the relatively safer areas of the south and
southwest. According to the urban land use map, we conclude that the expansion of the city was based on the
comprehensive plan. This comprehensive plan determines the urban boundaries and different land uses. It
should be noted that the expansion of the city in dangerous areas is not an irregular expansion because these
areas have a specific structure which means that they have been expanded based on the master plan or plans
presented by the relevant organizations. The construction of relatively tall towers in the fault zone or dangerous
zones as well as the construction in the northern and northeastern slopes of the city which is still ongoing, show
that this procedure is according to the plan. Therefore the hypothesis that this entire expansion is without regard
to urban development laws is a completely false hypothesis.

Urban land use zoning in District 5 of Tabriz municipality was extracted in the form of 17 degrees of risk.
According to the final urban land zoning map, out of the total area of 3617 hectares of the studied area, about
210 hectares have a very low standard level in the northwest areas, 2130 hectares have a low standard level in
the mainly eastern, northeastern and southern areas, 823 hectares have a standard level They have medium in
mainly south and southwest areas, 348 ha have high standard level in south and mainly southwest and 104 ha
have very high standard level mainly in south. Therefore according to similar comparisons, it is suggested that
the construction and development of urban land be directed towards the relatively safer areas of the south and
southwest. According to the urban land use map, we conclude that the expansion of the city was based on the
comprehensive plan. This comprehensive plan determines the urban boundaries and different land uses. It
should be noted that the expansion of the city in dangerous areas is not an irregular expansion because these
areas have a specific structure which means that they have been expanded based on the master plan or plans
presented by the relevant organizations. The construction of relatively tall towers in the fault zone or dangerous
zones as well as the construction in the northern and northeastern slopes of the city which is still ongoing, show
that this procedure is according to the plan. Therefore, the hypothesis that this entire expansion is without
regard to urban development laws is a completely false hypothesis.

It is also suggested that the relevant organizations, especially the deputy of urban planning and architecture of
Tabriz city (preparer and implementer of comprehensive plans) should strictly avoid issuing building permits in
dangerous areas and changing the use of land through the relevant commissions and apply fundamental
changes in these plans so that any action in this regard is in safe areas or at least with little risk and based on
zoning prepared by experts.

Key words: urban land zoning, seismicity risk, Fuzzy ANP, Zone 5 of Tabriz Municipality.
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