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// landsat data

.filterBounds(table)

A~ on oW

var landsat5 = ee.ImageCollection.load('LANDSAT/LTRS/CR1/T1_SR')

.filterDate('206080-86-01",'2080-86-10")
.filter(ee.Filter.equals('WRS_PATH',168))

.filter(ee.Filter.equals('WRS ROW',34))

9 .filter(ee.Filter.lt('CLOUD COVER',18));

10
11  print(landsat);
12
13  wvar landsat5 = ee.Image('Lﬂﬂ:SﬂTfLT@ﬁf[@ile_SﬁfLT@5_168334_2@@@@661')
(O y10) cpasil Syl J5 o5 dilobw 13 35L13 (5150 Buwd dinigi U5 diged 3(A) JSui
var lse = ndvi.expression(’'1.009 + 9.047 * log(
var emissivityl = ndvi.where(ndvi.lt(-©.185 =
var emissivity2 = emissivityl.where(ndvi.gte(-9 .and(ndvi.1lt(©.157)),0.985);
var emissivity3 = emissivity2.where(ndvi.gte(©.157).and(ndvi.lte(©.727)),1lse);
var emissivity4 = emissivity3.where(ndvi.gt(©.727),0.990);
var tir = img.select('B10");
var tirclip = tir.clip(table);
var bt = tirclip.multiply(9.1);

var lst = emissivity4
.expression('(bt)/( 1 + (
{'bt':bt, e’ :emissivityd});

var lstcel = lst.subtract(273.15);

(bt * 10.895)/

(B8, 1) ool Syl J5 o5 dilobw 43 (o e (Slod 1 ySxiun] (650 DS dinigi O dige 3(R) JSWi

!yl (glys odds s 3 diges (Vo) JSib p0 a5 W] o Cwd
ol 00 o3l inled A Cansid sl NDVI sl
Ol 3 36 Cowad gy pglai 29l o (oo i 1) el
5 om O 5 Y ) elaJSa) 3,8 ool 1ies 8 leb
0l duwlo glai 351> g wlolw (pl jd (adls pl dcwlow
ArcMap il 5l gasls ool (295 5 i
oasls ol 55 (¥) sdo (OF JSi5) 45 ezl 10.8

mde ol |y adllas 350 sl Jlo (sl NDVI
NDVI=(Bnir-Brep)/(Bnir+Brep) ) alay,
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14 var index = img.normalizedDifference(['B5','B4']);
15 var clip = index.clip(table};

16 var id = img.id();

17 return clip.rename(id);});
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22  print(stack);
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25 .clip(table);
26 Map.addlLayer{ndvi,{}, 'ndvi');

28 war ndvi = ndvi.normalizedDifference(['B5','B4']);

29 Map.addLayer(ndvi,{}, 'ndvi');
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Abstract

Monitoring land use/land cover (LULC) dynamics plays a vital role in developing strategies for
sustainable urban development. In this study, we examined LULC changes in Maragheh for the years
2000, 2010, and 2020 using remote sensing and GIS techniques. In 2000, land use/cover was
classified into seven categories. By 2010 and 2020, due to the construction of a glass factory and the
separation of its wastewater from other water sources, an eighth category was added. The final eight
classes included: water, wastewater from the glass factory, bare land, snow, built-up areas,
aquaculture, rainfed agriculture, and irrigated agriculture—revealing both increases and decreases
across various land cover types. Built-up areas increased significantly, from 31.63 kmz2 in 2000 to
74.75 kmz2 in 2010, and further to 188.87 km? in 2020, indicating substantial urban expansion. The
glass factory’s wastewater, which contains toxic substances and has caused harm to nearby
agricultural lands due to canal diversion in recent years, did not exist in 2000. However, it covered
0.94 km2 in 2010 and expanded to 1.31 km2 by 2020. Surface temperature analysis showed that areas
with vegetation or water exhibited higher temperatures compared to urban or bare land areas.
Understanding the relationship between LULC changes and surface temperature can support the
planning, implementation, and monitoring of development strategies aimed at meeting growing
human needs while promoting sustainable land management.

Key words: Land use/cover change, Maragheh, Remote sensing, Surface temperature.
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