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Introduction

Rapid changes in the use of land cover in urban areas have become a major environmental concern
and have caused many environmental issues, including the reduction of green space and the
development of the heat Island (Amiri et al, 2009: 2610). Land surface temperature (LST) is an
important factor in global warming studies and as a factor for climate change. LST also is one of the
important parameters in the study of the thermal environment and the urban heat island.

The use of remote sensing data to estimate LST greatly reduces the cost of estimating the temperature
rather than the using of direct measurement in climate station. Remotely — sensed urban heat island
using satellite images shows different features rather than those measured directly.) M. Roth and
T.R.OKE1989; Amiri et al., 2009: 2610; Ghorban Nia Khiabari et al. 2016). Some studied were
conducted to estimate spatial pattern of impervious surfaces and the green space and their impacts on
land surface temperature. The results of these studies showed that in areas where vegetation cover
has decreased or the human population has increased, the heat islands have increased. (Efat et al.
2014; Weng, Q et al. 2004; Ronald et al.2017).

Also, in Iran, concerns about the potential impacts of land use change and climate change and their
relations to increasing environmental hazards in recent years have led to many studies on the
relationship between land surface temperature and land use change using satellite imagery. Amiri et
al , 2007; Ghorbannai khabiri et al. 2016; Akhondzadeh et al.2008; Mazidi et al. 2015; Khosravi ae
al. 2017 ; meyjani et al. 2016) . The results of this research show that with the increase in the areas of
the building and the reduction of vegetation, the extent of the heat island spread over the cities. Also,
this research showed that the thermal properties of the land surface temperature and its patterns can
be identified through the type of land use.

The purpose of this study is to investigate the effects of land use change on land surface temperature
using Landsat satellite imagery over a 33-year period. Considering the high environmental
importance of this area and the reliance of the people of Marivan city on exploitation of natural



resources, agriculture and livestock, The results of this research can be useful in planning the
development of this region and emphasize the necessity of considering the consequences of land use
change, the importance of using modern technologies and remote sensing data in environmental
planning.

Methods and Materials

-Study area

Marivan city is geographically located at 35 ° 30'N North latitude and 46 ° 25'E East longitude. The
average height is about 1320 meters above sea level. According to the census of 2016, the population
of this city is 195,263, the third largest city in the province of Kurdistan. (Statistical Center of Iran,
76: 1395). Marivan has an average rainfall of 450 mm and a relative humidity of 70%, with an area
of 2326.5 km®.

-Input Data

To calculate the LST in 1984 and 2000, the thermal bands of Landsat 5 and 7 was used, as well as
Landsat 8 thermal bands for the 2017 image. To mapping the land use in the studied area, all bands
of images without thermal and panchromatic bands have used.

Methodology

In this study, land surface temperature maps were prepared using SEBAL algorithm and thermal
bands. Then, in order to study the land use change, land use map of Marivan city was prepared
during the study period and land use changes was investigated during the studied period Then, in
order to determine the relationship of land use changes with land surface temperature, the maximum
temperature of each land use was extracted in ARCIGIS10.4 software and then the level of Iland
surface temperature changes in each land use during the studied period was investigated.

Results and Discussion

In this study, After applying the maximum likelihood classification algorithm, the classification
accuracy (Table 2 )was evaluated (Tilahun et al., 2015: 197; Sophia et al., 2017: 617; Megahed et al,
2015: 1756, Kiani et al., 20014: 59). In this study, land use changes in four classes of surface water,
built up areas, bare lands, agricultural lands and vegetation (rangeland and forest) were investigated.
Then, the changes of each user were determined and the relationship between the temperature of the
surface of the earth and each user was determined by extracting the maximum temperature of each
landuse in each period. investigating the area of landuse during the studied period shows that
vegetation class during 33 years (1984-2017) decreased by 369.33 square km and the land use of
built up areas, Bare land and water bodies was increase to 449.01, 105.44, 87.01, and the agricultural
lands has been reduced by about 272,12 square kilometers during this period. Also, the study of land
surface temperature maps in Marivan city during the 33-year period (1984-2017) shows that the
temperature of this area has increased by 5 degrees Celsius. One of the reasons for increasing the
land surface temperature in this area is to reduce the vegetation and increase the built up and bare
lands, so by examining the maximum temperature in these classes it is determined that the
temperature of the vegetation class during the studied period was increased about 7.05 degrees



Celsius and also This increase in temperature was also observed in two classes of built up and bare
lands, and the temperatures of these classes increased by 5 and 4/51 ° C, respectively, which this
shows the effect of the changes in the vegetation , built up and bare lands on the increase in land
surface temperature.

Conclusion

The purpose of this study was to determine the relationship between land use change and land surface
temperature. The results show that there are an increasing trend in built up and barren land areas and
a decreasing trend in vegetation area. The SEBAL algorithm was also used to extract land surface
temperature, which shows that the temperature has increased in all classes of land covers. According
to the synoptic station data in Marivan, the maximum temperature in 1984, 2000, and 2017 were 28,
31.8, and 32.2, respectively, which, as compared with the values obtained from LST, shows the
results of the trend increase temperature. Also, the results of this study indicate that with increasing
population, the area of built up lands increased during the studied periods and the increase in
construction had a negative effect on the vegetation around the city, which is one of the reasons for
increasing the temperature in the vegetation cover. On the other hand, due to the increase in bare
lands and the deterioration of agricultural land during the study period, there may be a decline in the
economic benefits to farmers, the mountainous situation and the gravity, the fragmentation of
agricultural land and the lack of fertile soil, especially at altitudes, which led to many This
agricultural lands is converted from bare lands, which is one of the reasons for increasing
temperature in agricultural and bare lands.in generally the results of this study show the relationship
between land use changes in increasing land surface temperature.

Keywords: Land surface temperature, Land use, Marivan city, SEBAL, Satellite images, Landsat.

Reference

- Amiri R., Alimehdi, A., Alavipanah, S. K (2008). Study of spatio-temporal variation of heat in
relation to land use / coverage in urban area of Tabriz using thermal and reflection data of TM and
+ ETM Landsat, Journal of environmental studies, 43, 107-120.

- Amiri, R, Weng, Q, Alimohammadi, A, Alavipanah, S K (2009). Spatial-temporal dynamics of
land surface temperature in relation to fractional vegetation cover and land use/cover in the Tabriz
urban area, Iran. Remote sensing of environment, 113(12), 2606-2617.

- Abdolahi, J., Cheragi, M. A., Rahimian, M. H (2009). Comparison of Environmental Impacts of
Land Use Change on Vegetation Change and Surface Temperature in Urban and Non-Urban Areas
by Using Outcome Measurement, Journal of environmental studies, 34(45), 85-96.

- Adel Effat, H, Abdel Kader, O (2014). Change detection of urban heat islands and somere lated
parameters using multi-temporal Landsat images; a case study for Cairo city, journal of Urban
Climate, 10, 171-188.

- Akhondzadeh, M, Sarajyan, M. R (2008). Application of Terra-ASTER satellite images in thermal
island display in urban areas, The 2nd natural disaster conference, the scientific pole of engineering
and natural disaster management, Technical College, university of Tehran, 15 p.

- Artis, D A, Carnahan, W (1982). Survey of emissivity variability in thermography of urban areas.
Remote Sensing of Environment 12(4), 313-329.


http://www.sciencedirect.com/science/article/pii/0034425782900438#!

- Arekhi, S., Niyaz, Y (2011). Assessing different remote sensing techniques to detect land use
changes (Case study in Dareshahr, Ilam province), Iranian journal Rangeland and desert research,
17(1), 74-93.

- Arekhi, S., Niazi, Y., Shabani, A (2012). Evaluating Spatial Pattern of Changes Trend of
Landuse/landcover with use of Transformation Techniques (Case Study: Dareshar Catchment, llam
Province), journal of Geo graphic space, 12 (38), 165-182.

- Alavipanah,S.K( 2007).Thermal remote sensing, second edition, university of Tehran press,Tehran,
Iran.

- Alavipanah, S. K., Matinfar, H. R., Rafiei Emam, A (2009). The application of information
technology in the earth sciences, first edition, university of Tehran press, Tehran, Iran.

- AlizadehRabiei, H (2013). remote sensing (principle and application),12th edition, Samt
publication, Tehran, Iran.

- Chavez, P. S (1996).Image-based atmospheric correction- revisited and improved.
Photogrammetric Engineering and remote sensing, 62(9). 1025-1036.

- Eosifi, S., Moradi, H. R., Hosseini, S. H., Merzaei, S (2012). Monitoring land use changes in
Marivan city using TM and ETM+, Journal of RS & GIS in natural resource, 2(3), 97-105.

- Fayzi Zaheh, B., Haji Mir Rahimi., S. M (1 2009). land use change detection in the Andesheh city in
Tabriz Using Objective Classification Method, Geometric Conference, 10 p.

- Hashemi, S. M., Alavipanah, S. K., Dinarvandi, M (2013). LST assessment using thermal remote
sensing in urban environment, Journal of environmental studies, 39(1), 81-92.

- Iran’s Statistics Center (2016). Census of Population, https://www.amar.org.ir

- Iran Meteorological Organization, climatic data, https://www.irimo.ir

- Kiani, O, Alizadeh Shabani, A, Nazari Samani, A (2014). Assessing the IRS-P6 satellite image
classification accuracy using the Google Earth database to provide land cover / land map (A case
study: Taleghan watershed), Journal of Geographic Information (Sepehr), 23(90), 50-59.

- Landsat Project Science Office (2002). Landsat 7 Science Data User’s Handbook. Available online
from following website: http://Itpwww.gsfc.nasa.gov/IAS/handbook/handbook_toc. Html, Goddard
Spa. Flight Center, NASA, Washington, 1-186.

- Landsat 8 (L8) Data users Handbook (2016). Approved by: K. Zanter, LSDS CCB Chair, USGS,
version2.0, 22 March 2016, 1-98.

- Lillesand, T, Kiefer, R W (1987). Remote sensing and Remote Sensing and Image Interpretation,
7th Edition, John Willy and sons, New York.

- Lu, D, Weng, Q (2006). Spectral mixture analysis of ASTER images for examining the relationship
between urban thermal features and biophysical descriptors in Indianapolis, Indiana, USA. Remote
Sensing of Environment, 104(2): 157-167.

- Megahed, Y, Cabral,P, Silva, J, Caetano, M (2015). Land Cover Mapping Analysis and Urban
Growth Modelling Using Remote Sensing Techniques in Greater Cairo Region-Egypt, International
Journal ofGeo-Information, 2015, 4, 1750-1769.

- Mather, P (2001). Classification methods for remotely sensed Data, Taylor& Francis publisher,
First Edition, London,


https://jes.ut.ac.ir/?_action=article&au=131053&_au=Sayed+Mahmoud++Hashemi
https://jes.ut.ac.ir/?_action=article&au=149400&_au=Sayed+Kazem++Alavipanah
https://jes.ut.ac.ir/?_action=article&au=131008&_au=Morteza++Dinarvandi
https://www.amar.org.ir/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwj-6_-UnKXgAhUH3uAKHeBcBV0QFjAAegQIBBAC&url=https%3A%2F%2Fwww.irimo.ir%2F&usg=AOvVaw0gJvsyV4XCWJ79jxxBtJHf
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Thomas+Lillesand
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Ralph+W.+Kiefer
https://scholars.opb.msu.edu/en/persons/dengsheng-lu-2

- Nonomura, A, Kitahara, M, Masuda T (2009). Impact of land use and land cover changes on the
ambient temperature in a middle scale city, Takamatsu, in Southwest Japan. Journal of
environmental management, 90(11), 3297-3304.

- Owen, T W, Carlson, T N, Gillies, R (1998). an assessment of satellite remotely-sensed land cover
parameters in quantitatively describing the climatic effect of urbanization. International Journal of
Remote Sensing, 19(9):1663-1681.

- Peernazar, M., Zandkarimi, A (2015). ENVI Software User's Guide to Satellite Image Processing,
first edition, Naghos publication, Tehran, Iran.

- Ramezani, B, Dokhtmohammad, S. M (2011). Recognition of the spatial boundary of the formation
of thermal island in Rasht, Geographical Urban Planning Research, 1(1), 49-64.

- Ramezani, B, Mohammadi, M (2011). The Recognition of Urban Heat Island in Rasht City, journal
of physical geography, 3(10), 111-125.

- Rasouli, A. A (2009). Principles of applied remote sensing, first edition,Tabriz university press,
Tehran, Iran.

- Richards. J. A., Xiuping. J (2006). Remote sensing Digital Image Analysis, An Introduction,
chapter 9, 4th Edition, Springer.

- Roth, M, Oke, T R, Emery, W (1989). Satellite derived urban heat islands from three coastal cities
and the utilization of such data in urban climatology. International Journal of Remote Sensing,
10(11), 1699-1720.

- Ronald, C, Estoque, M, Yuji, M, S W (2017). Effects of landscape composition and pattern on land
surface temperature: An urban heat island study in the megacities of Southeast Asia, National
Library of Medicine, U.S, 15(577), 349-359.

- Sophia, S, Rwanga, Ndambuki, J, M (2017). Accuracy Assessment of Land Use/Land Cover
Classification Using Remote Sensing & GIS, International Journal of Geosciences,2017,8,611-622.

- Sobrino, J A, Jiménez- Munoz, J C, Paolinib, L (2004). Land surface temperature retrieval from
landsat TM ,Remote Sensing of Environment, 90, 434-440.



