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Abstract:  
In today's world, a dynamic process is 

experienced in many areas depending on the 
developing technology. With the effect of population 
growth, one of the areas where continuous change and 
development is experienced is settlements. While this 
process can be perceived as the development of 
technological infrastructure, it also refers to spatial 
expansion. Although there are many factors that 
determine the direction of areal growth in settlements, 
physical conditions and especially geomorphological 
units also play a role. However, it is seen that the 
settlements exert pressure on some geomorphological 
units. In this study, the expansion of the settlements 
in Erzurum metropolitan districts (Aziziye, 

985-2022 and 
the relationship between geomorphological units will 
be discussed, and it is aimed to determine which 
geomorphological units are under pressure. In the 
study, in which the expansion in the settlements was 
determined on 5 satellite images of different years 
with GIS and Remote Sensing methods, it was 
determined that the most expansion among the 
mentioned years was towards the alluvial cone/fan 
and lowland. Considering the agricultural potential of 
the lowland and the increased earthquake risk 
situation due to soil liquefaction, it is clear that such 
a expansion is not sustainable. In this context, it is 
necessary to prevent the expansion of settlements to 
the lowland with the arrangements to be made in the 
zoning plans and to encourage their expansion 
towards the mountain slopes. 

Keywords: Settlement, Spatial expansion, 
Geomorphology, Erzurum. 
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Tablo 1.  

 Tarih 
Yersel 

 

Landsat 4-5 TM C2 Level 2 22.05.1985 30 

Landsat 4-5 TM C1 Level 1 07.09.1995 30 

Landsat 4-5 TM C2 Level 2 30.06.2005 30 

Google Earth Pro 03.11.2015 - 

Google Earth Pro 07.07.2022 - 

Kaynak: https://earthexplorer.usgs.gov/ (02.01.2021) ve Google Earth Pro. 

  verisi, 
 (ASF Data Search, 2021). 
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1995: 326
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 .500 

  

 

 
2

 

2 ve 
6).  

Tablo 2: -  

   
(%) (%) 

Toplam 
 

1935 33 104 59 434 35.77 64.23 92 538 

1955 75 371 70 493 51.67 48.33 145 864 

1985 246 053 61 358 80.04 19.96 307 411 

2000 361 235 28 384 92.71 7.29 389 619 

2015 374 877 37 489 90.92 9.08 412 326 

2022 398 789 34 509 92.03 7.97 433 298 

Kaynak: https://tuikweb.tuik.gov.tr (27.02.2023) 
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6: -

kentsel alanda

mahalleleri,

Ancak
alansal 3). 25 ve 28 Mart 2004 

Yeni Gelinkaya mahallesine 
46,02 ha (a

Tablo 3: Sahadaki Mahalleler (1985-2022).

1985 2022

Dumlu 46,70 4 030 134,45 2 341 87,75 -1 689

Gelinkaya 4,24 730 56,73 215 52,49 -515

8,17 1 187 54,34 832 46,17 -355

44,71 2 798 84,01 1 365 39,30 -1 433

12,31 1 569 49,53 1 176 37,22 -393

22,76 1 266 58,59 1 100 35,83 -166

13,66 878 45,47 458 31,81 -420

10,22 737 40,57 197 30,35 -540

8,60 696* 23,54 2 628 14,94 1 932

5,43 475 12,72 2 405 7,29 1 930

0

100000

200000

300000

400000

1935 1955 1985 2000 2015 2022
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3.3.

). 

-

Tablo 4: 

Jeomorfolojik Birimler Alan (ha) Oran (%)

105 727 33,4

28 019 8,8

Plato 50 975 16,1

Ova 44 271 14,0

33 720 10,6

8 569 2,7

8 440 2,7

Birikinti Konisi 18 417 5,8

Tepelik Alan 15 797 5,0

3 076 1,0

Toplam 317 012 100,0

7: 

1%

33%

Birikinti Koni ve 
Yelpazesi

6%

3%
3%

Ova
14%

Plato
16%

9%

Tepelik Alan
5%

10%

Birikinti Koni ve
Yelpazesi

Ova

Plato
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vadi, 

 

Tablo 5:  

 
 

Oran (%) 

1750-1900 59 41,5 

1901-2050 40 28,2 

2051-2200 26 18,3 

2201-2350 16 11,3 

2350+ 1 0,7 

Toplam 142 100 

-
ir (Tablo 6). Nitekim Erzurum kenti, 1985 

9). 

Tablo 6:  -
2022).  

 

Jeomorfolojik Birimler 

1985 2022  

 
Oran (%) 

 
Oran (%) 

 
Oran (%) 

Birikinti Koni ve Yelpazesi 1339,44 62,31 4194,23 55,58 2854,79 213,13 

Ova 401,93 18,7 1984,73 26,3 1582,8 393,8 

Tepelik Alan 137,87 6,41 564,3 7,48 426,43 309,30  

 124,88 5,81 380,7 5,04 255,82 204,85 

 40,89 1,9 153,11 2,03 112,22 274,44 

 41,67 1,94 114,72 1,52 73,05 175,31 

 51,13 2,38 119,06 1,58 67,93 132,86 

Plato 8,48 0,39 25,19 0,33 16,71 197,05 

 3,45 0,16 10,2 0,14 6,75 195,65 

Toplam 2149,74 100 7546,24 100 5396,5 251,03 
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-
nitelenebilir. 

 ), 21.05.2021. 

 

 

Tablo 7: Erzurum  (1985-2022). 

 
(ha) 

 
 

1985 1 432 - - 

1995 2 576 1 144 44,41 

2005 3 318 742 22,36 

2015 4 391 1 073 24,44 

2022 5 561 1 170 21,04 

Toplam - 4 129 288,33 

1995-

-
ve D950 karayollar

1). 

Erzurum kenti 2005- .073 ha katarak toplam .391 hektara 

 

Kaya  

-2022 devresi, en 
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EXTENDED SUMMARY 

Settlements have a dynamic structure and are in a constant change and development like living 
organisms. Especially in metropolitan settlements, although many factors are effective in this change 
and expansion process, which is more obvious, it should not be ignored that geomorphological forms 
are also an important factor. It is also known that sometimes this spatial expansion process puts pressure 
on geomorphological units (lowland and alluvial cone/fan etc.). The situation becomes more important 
when it is considered that these areas carry more earthquake risk than the geomorphological units 
(mountain-slope) of the bedrock formation. A similar expansion was observed in the settlements within 
the boundaries of Erzurum metropolitan district. As a matter of fact, the urban expansion in the city of 
Erzurum is growing towards the lowland, unlike the safe areas. In this study, the expansion process in 
the settlements between 1985 and 2022 will be revealed using remote sensing and GIS methods, and the 
current and possible consequences of this will be emphasized. In this context, the structuring in the city 
area of Erzurum province will be examined and the change in the city form will be revealed. In addition, 
the effects of geomorphological units on settlements will be analyzed in terms of disaster safety. 

It is seen that a significant amount of spatial growth was experienced in the settlements in Erzurum 
metropolitan districts, which constitute our research area, between the years 1985-2022. As a matter of 
fact, within the mentioned 37 years, the settlements in the research area have added 5397 ha of new area 
to their structure. While 4129 ha of this was urban expansion area, the change in rural neighborhoods 
was 1268 ha. Although it is seen that the expansion generally takes place in harmony with the 
geomorphological units, it is obvious that it creates pressure in some areas. As a matter of fact, in this 
process, while the alluvial cone and fan (2855 ha), lowland (1583 ha) and hilly area (426 ha) on which 
the city of Erzurum spread, constituted the geomorphological units that were opened to the most 
settlements; Mountainous areas (7 ha) and plateaus (17 ha) constitute the least inhabited 
geomorphological units.  

In the research area, 1583 ha of lowland was opened to settlement in the 37-year period between 1985-

Zone continue their expansion on the lowland as the main factor in this change. It is seen that 
transportation axes are also effective in the said diffusion process. However, there are many rural 
neighborhoods (close to 40) within the lowland. Rational planning should be made for these settlements 
both for the sustainable use of the lowland and for the safety of the neighborhoods that pose a risk in 
terms of seismicity. In this context, first of all, the existing structures in these settlements should be 
strengthened and multi-storey structures should not be given zoning permits. In addition, by conducting 
the necessary geophysical and geological studies, it would be appropriate to direct the spread of the 
settlements located in high-risk locations towards the foothills of Dumlu-Kavak Mountain in the north 
(f  

Erzurum city form has been in a constant change and expansion in the last half century with the effect 
of public investments and transportation axes. The city form in 1985, which was taken as a starting point 
within the scope of the study, had a more compact structure. Highways have been the focus of state 
investments since these years, and this has shaped the city form in the following years. Again in the 

from 
the city center was formed. In the following period, a fringing in the urban form occurred in the period 
of 1985-2005. Since the 2000s, the fringing branches have become more prominent, and the spreading 
direction has followed the main highway axes. As a result, as of 2022, a city form with an eastern 
direction and spreading in all directions has emerged. 


