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Abstract:
This study aimed to model Land Surface Temperature (LST) maps in Salah Al-Din Governorate using nighttime
satellite imagery, remote sensing techniques, and Geographic Information Systems (GIS) to analyze spatial
thermal variations and investigate the relationship between human activities and thermal patterns. The study
utilized Landsat-derived Land Surface Temperature data, VIIRS nighttime light imagery, and supporting
environmental indicators, including the Normalized Difference Vegetation Index (NDVI) and the Normalized
Difference Built-up Index (NDBI).The results revealed significant spatial variation in land surface temperatures
across Salah Al-Din Governorate. Higher temperature values were concentrated in urban and industrial areas,
particularly in Tikrit, Baiji, and Samarra, while lower temperatures were observed in agricultural lands and
areas adjacent to the Tigris River. The study also identified a positive correlation between nighttime light
intensity and land surface temperature, highlighting the influence of urbanization and human activities on spatial
thermal distribution.Statistical analysis and spatial modeling demonstrated the effectiveness of nighttime light
data in explaining thermal variability and predicting land surface temperatures. Furthermore, vegetation cover
was found to play a significant role in reducing surface temperatures and mitigating the effects of urban heat
islands. The study emphasizes the importance of integrating remote sensing and GIS techniques in
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environmental monitoring, urban planning, and sustainable development strategies within Salah Al-Din
Governorate. Keyword:Land Surface Temperature (LST), Nighttime Lights, Remote Sensing, Geographic

Information Systems (GIS), Salah Al-Din Governorate, Urban Heat Island
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(Weng, 2009).4dxdl) (2 )¥) mhass Ba A2 ) Jsasll (Surface Emissivity) dualacd) 4!

1A Al 335 Y hac Bha dap aualy

LST=\frac{BTH1+\left(\frac{\lambda BTK\rho}\right)\In(\varepsilon)}

s

o)) mh ba 45l ST = »

sbud) 5 42,BT = o

Aghal) dojall sl JshI
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NDVI=\frac{NIR-Red{NIR+Red}
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NDBI=\frac{SWIR-NIR}{SWIR+NIR}
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(Weng, 2009).dsycaall djhall jiall slalia paaty cuall 2 Ola ddiilae Jads )] plan Ba cilajal SIS

) gl Bla clasal el ol
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Gy e Ll Qe 3Sha (B Bhall clage el i a8y Al duely3) ghliall &5lhe dyhall sl el e lically 4yaal)
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2003).
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