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Fig. 1- Location of study area
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Table 1. The properties of satellite images used in this study

oo @) Cuble 2 5 oz o o)lgale ol
Path Row Acquisition date Sensor Satellite
164 37 20 August 1985 ™ Landsat 5
164 37 20 August 2010 ™ Landsat 5
164 37 20 August 2016 OLI Landsat 8
Syg0 ddhie o e lad b, ow)p NDVI i asnlo

sl g5, 5 NDVI ami Jlosl 5l anlllas
OLI § TM (o lsale yslas & s ¥ L F 4 Y
SIS & a1l polbe (g tpends
beoe 3 (olS g sl g Gitsy e

8,5 Oyg0 Terrset |5 3ls

NDVI=P__ P, /P

ren’ Pxin Pren )
OﬁQL" el e g;"\""l")l" el PRED 9 PNIR

bl oo 708 5 U3 08

or Slp (BS ead Jboy Jold damin
b 3l ey e lod e LA oS5
oS5 e gole 5 jey8 Slaail (655 o
U"‘ o AJT‘SA Cowd (Y O)Loa:: Js&? d.»Ua.a)
polde g Ol ddaly s dcwlxe g,
olas ol edue lje .ol +V B =Y JINDVI
oS goae e g 009 pllu b_cabf Oidigy 000Rd

sebaies ol lies ey ey Lyl Ll ailes

Cawad 0,lg2le sy guai gl NDVI acwlo blgy -Y Jgo
Table 2. Equations for calculating NDVI for TM satellite images
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Table 3. Land use classes
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Table 4. Equations for calculating land surface temperature
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Table 5. Threshold values for the classification of NDVI index
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Fig. 4- The vegetation indexmap of  Fjg_3- The vegetation index map of ARV YA RATII
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Isfahan city in 1985
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Introduction: During the past decades, population growth, rapid industrialization, increased air pollution at low
levels of the atmosphere, and the impact of heat island have caused dramatic changes in the local climate of the
big cities. The release of heat energy increased greenhouse gas emissions, and land use change are among the main
causes of local climate change in cities. The effects of urban environments on the atmosphere appear more often
as thermal islands. Green space would be effective in reducing the temperature and increasing the humidity, and
finally reducing the thermal island phenomenon as well as reducing runoff, improving the comfort of the citizens
and, ultimately, the sustainability of the urban environment. The objectives of this study were to prepare land
use maps and NDVI vegetation index, as well as land surface temperature maps, and to study the distribution of
thermal patterns of land surface and temporal and spatial variations of vegetation and their relation in Isfahan from
1985 to 2016.

Material and methods: For this purpose, satellite imagery was downloaded from the US Geological Survey site.
Using the three Landsat satellite TM images of August 1985, 2010, and 2016, the NDVI index was quantitated
using Terrset software, and their maps were prepared. Then, by generating land use maps using the maximum
likelihood supervised classification method, the analysis of the changes in land uses (such as city, road, agricultural
fields, barren lands, river, mountains, and green spaces) was done. Finally, Land Surface Temperature (LST) index

was used to estimate the land surface temperature (LST) and its relationship with the vegetation maps.

Results and discussion: The trend of land use/cover changes in the study area showed that during the study
period, severe degradation occurred in the green space of the area and the main part of these changes was the
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conversion of green spaces to urban areas. Also, the results indicated an inverse relationship between LST and
NDVI index. The results showed that the growth of urban heat islands was toward areas that had encountered poor
vegetation and developed constructional uses (residential, industrial, etc.). The results also indicate an accelerated
increase in temperature in recent years compared to previous years, as the average annual temperature increase
in the period from 2010 to 2016 was 0.61 °C, while the average temperature increase of 0.05 °C was observed
from1985 to 2010.

Conclusion: The analysis of the changes in thermal islands of Isfahan was indicative of the increase of thermal
islands and spatial reduction in urban cool areas. It can be concluded that the changes occurred in this 30-year
period (1985-2016) in various aspects, such as population increase, urban area increase, and land use change
eventually increased the area of hot spots. Because of the correlation between surface temperature and NDVI
vegetation index, the necessity of protecting vegetation and green space, especially in urban areas, is a critical
variable for climate change modification for responsible institutions in urban management. The results of this
study could provide critical insights on precise and effective urban vegetation management with the purpose of
Urban Heat Island mitigation for urban planners and managers.

Keywords: Isfahan, Land surface temperature, NDVI index, Urban heat island.
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