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Abstract

The Difference in Vegetation Index (NDVI), Land Surface Temperature (LST) and Soil Moisture
Index (SMI) are crucial for the management of morpho-ecosystems. This study was applied to the Al-
Mada’in District, south of Baghdad Governorate, with an area of (1311.84/km2), As for the location of the
region astronomically, it is located between two circles of latitude (32° 59' 50" - 33° 27' 16") north, and
two arcs of longitude (44° 28' 59" - 44° 56' 29") east. The increase in degrees Temperature and low amounts
of soil moisture due to the removal of vegetation cover to replace barren lands or urban areas. Therefore,
the study will provide an analysis of these indicators that will reveal temporal and spatial changes for the
period (2013-2023), based on Land Sat-8 satellite data, and detect changes. Morpho-environmental data by
drawing on global terrestrial ecosystem data set categories developed by the USGS, The Nature
Conservancy, and Esri.

The research aims to enhance the understanding of human impacts on morpho-ecological systems
using remote sensing, with implications for integrated management, as the variables of these systems are
of particular importance, such as vegetation, which affects the exchange of energy, moisture, and carbon
fluxes at the atmosphere interface. Ground.

In this study, 30-m multispectral thermal bands and 100-m thermal bands from the Landsat-8 satellite
(including OLI and TIRS sensors), were downloaded from the USA USGU website
(www.earthexplorer.usgs.gov), and from Then prepare multispectral beams for subsequent calculations by
analyzing band 4 and band 5 data and digital data of band 10 of the thermal infrared (TIR) sensor to estimate
the land surface temperature (LST) in the study area. In this research, the TIR band is used 10) to derive
(LST) instead of band 11 because TIR band 11 has greater inaccuracy compared to deriving LST.

The simulation results showed a change in the density of vegetation and land surface temperature as
a result of the change in land cover. In general, a negative change occurred in the area of agriculture, forests,
and water bodies, while a positive change appeared in the building area. Therefore, this study will provide
the necessary tools to predict the amounts of Increase and decrease in areas of morpho-ecosystems Until
the year 2050.

Keywords: spectral indices, vegetation index (NDVI), land surface temperature index (LST),
morpho-ecological systems.
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L(M): TOA spectral radiance
ML: Radiance multiplicative band (from MTL txt)- RADIANCE MULT BAND 10 = 3.3420E-
04
AL: Radiance add band #10 (from MTL txt)- RADIANCE_ADD BAND 10 =0.10000
Oi: correction value (for Landsat 8 Band#10 its = 0.29)
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BT: Top of Atmosphere brightness temperature C°
L(A): TOA spectral radiance

K1: K1 constant for band#10 (from MTL txt)- KI CONSTANT BAND 10 = 774.8853
K2: K2 constant for band#10 (from MTL txt)- K2 CONSTANT BAND 10 = 1321.0789

Normalized Difference Vegetation Index /NDVIT Al slatll anbal) CDUAY) jdje GUSE) ¥ —Y-Y

4V Aaleall s (NDVI)
NDVI = (NIR-RED) / (NIR+RED)

) S
NIR = DN value from Near Infrared (band 5)
RED = DN value from Red (band 4)
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PV = (NDVI = NDVI uin) / (NDVImax — NDVImin))?

1) S
PV: Portion of Vegetation
NDVI: values of NDVI
NDVI max/min: Max & Min values of NDVI image

A Al om0 3 hadl Gk o5 (ha s

E =0.004 * PV + 0.986

E : Land Surface Emissivity
PV: Portion of Vegetation
:4ay) Aaladl s Land Surface Temperature (LST) / gaN! g Bla Aoy GUBE) oYY
LST=BT/(1+ (X *BT/C2) *In (E))
10 G

BT: Top of Atmosphere brightness temperature C°

A: Wavelength of emitted radiance

for Landsat8 Band#10 .= 10.8 and for Band#11 /=12
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7~ E : Land Surface Emissivity

C2 =h*c/s C2= 14388 mK

h: Plank’s constant = 6.626 * 10* mK

s: Boltzmann constant = 1.38*10°* JK

c: velocity of light = 2.998*10% m/s

:45Y) dbladl G Soil Moisture Index (SMI) [ 4ual dughay pdiga UGS 1-Y-¥

SMI = (LSTmax — LST) / (LSTmax — LSTmin)
Landsat 8 OLI & TIRS ducluall HlaYl cilily claalse (V) Jsaal

Specifications Satellite/
Sensor
Acquisition date Landsat 8 OLI & TIRS
7th April-2013 - 17th December-2013 & 1th April 2023- 19 th December2023
30 m (OLI) & 100 m (TIRS) Spatial Resolution
UTM_ZONE = 38- ELLIPSOID = "WGS84" Data Product
Band information, Wavelength, pm Resolution, m Band
m
Coastal aerosol 0.43-0.45 30 1
Blue 0.45-0.51 30 2
Green 0.53-0.59 30 3
Red 0.64-0.67 30 4
Near Infrared (NIR) 0.85-0.88 30 5
SWIR-1 1.57-1.65 30 6
SWIR-2 2.11-2.29 30 7
Panchromatic 0.50-0.68 15 8
Cirrus 1.36-1.38 30 9
Thermal Infrared 10.6-11.19 100 10
(TIRS)-1
Thermal Infrared 11.50-12.51 100 11
(TIRS)-2
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Duda B. Balas a*, Mukesh Kumar Tiwari a, Mukesh Trivedi b and Gautam R. Patel ¢, Impact of Land Surface
Temperature (LST) and Ground Air Temperature (Tair) on Land Use and Land Cover (LULC): An Investigative
Study, International Journal of Environment and Climate Change, Volume 13, Issue 10, Page 3117-3130, 2023; Article
no0.IJECC.106326, ISSN: 2581-8627, (Past name: British Journal of Environment & Climate Change, Past ISSN:
2231-4784).
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