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EER G ET G Rl JIEEITEER Monitoring and analyzing variations in land surface temperature
is essential for agriculture, biodiversity, human health, and water resources as it is a major

indication of climate change. By analyzing and assessing these alterations, one can get a
thorough understanding of the causes and effects of global warming and be better equipped
to take preventative and remedial action against this rapidly spreading phenomena. Because
remote sensing data may show the features of land phenomena and their spatial distribution
at various scales, it is crucial to gather LST. Several factors need to be taken into account,
including data distribution and spatial correlation analysis, associated geostatistical model
investigation, model selection, and result validation. In light of the foregoing, the purpose of
this research is to ascertain the trend of variations in LST in llam County and to propose a
suitable mathematical model for the interpolation of meteorological station data in the area.
The thermal band of the Landsat 7 satellite has proven to be an effective tool in

this research to study changes in surface temperature in llam city. The data in this band, which
is recorded as thermal radiation emitted from the register, allows the surface to be calculated
with a reasonable degree of accuracy. One benefit of using satellite images is their large
coverage and periodicity, which allows the study of changes in surface temperature in a region
and over time. This comprehensive view allows the temperature changes in llam city to be
well-analyzed and the factors that affect these changes are identified in various locations. To
do this, a regular grid with 291 points was sampled from satellite photos. Next, experimental
variogram points were created using the geostatistical method, and various spatial models,
including Gaussian, exponential, circular, and spherical, were fitted to the sampled data.
Ultimately, distinct surface temperature maps have been produced using the normal kriging
interpolation method and each of these models. The correctness of each map has been
determined using statistical markers like the coefficient of determination and root mean
square error.

The findings of the study demonstrate that the thermal band data from the Landsat
7 satellite exhibits a Gaussian geographical pattern, and this model provides a strong
justification for the observed spatial variations in surface temperature. The findings
demonstrate that the Gaussian spatial model fits the experimental variogram of surface
temperature in the investigated region the best. This demonstrates that variations in surface
temperature in this area are spatially autocorrelated, with the correlation between locations
decreasing with increasing distance. High accuracy interpolated maps are produced by the
traditional kriging approach using the Gaussian model. These maps' coefficient of
determination was 0.94, indicating a good degree of agreement between the estimated and
real surface temperature data.
The integration of remote sensing data and geostatistical methods offers a
powerful tool for examining spatial variations and interpolating environmental data, including
land surface temperature changes. In this study, the pattern of LST changes in llam County
was determined using satellite remote sensing data, and the Gaussian model was introduced
as the optimal spatial model for interpolating LST at weather stations. Data analysis revealed
that LST in the region has increased significantly over the past few decades.
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Fig. 3: Image of the study area with the sampled points
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Tablel: Kolmogorov-Smirnov test for band 6 sampled data
Tests of Normality
. e R Kolmogorov-Smirnov Shapiro-Wilk
95 o] = B9 F9alsS (150 8 .
Kolmogorov-Smirnov test Statistic Df Sig. Statistic df Sig.
Band-6 .043 291 .200 .987 291 .011
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Table2: Statistical indicators of band 6 Landsat satellite data related to the entire region and sampled points

ol ls e Gl oeSike ST o Jolas laie (JS) bl olows Wrosls asgozme
Variance Standard deviation Average The maximum value Minimum amount The number of points (pixels) Data set
15.507 3.938 311.676 324.625 291.481 560512 The whole area ik J5
15.25 3.94 311.69 320.29 301.28 291 Selected points Ll blas
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Table4: The estimated parameters of the exponential model based on the
normal kriging estimator

Exponential Model.

corr (Obs, Pred): 0.7558 [using ordinary kriging]

observed predicted pred.-obs. pred.std. zscore
minimum 301.3 303.4 -8,299 2,13 -3.797
Ist q. 304 308.7 -1.852 2,131 -0.7657
median 312.1 a1y 0.08811 2,131 0.04134
3rd q. 314.8 4.4 1.787 2.2 0.8035
maximum 320.3 318 8.117 2,739 3.276
n 291 291 291 291 291
mean 311,7 31,7 0.0111 2,178 0.002006
std.dev, 3,944 3.178 2,588 0.09178 1,186

ol Jgene Sz S 29y 4 Shiogys J ol Sy 4B Y S8
sl Joe
Fig. 12: Prediction map resulting from interpolation using the normal kriging
method based on the exponential model
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Table3: The estimated parameters of the spherical model based on the normal
kriging estimator

Spherical Model:

corr (Obs, Pred): 0.7588 [using ordinary kriging]

observed predicted pred.-obs. pred.std. zscore
301.3 303.6 -8.367 2.397 -3.435
309 309.¢6 -1.696 2.397 -0.6981
312.1 311.6 0.138 2.397 0.05758
314.8 314.4 1.77 2.436 0.7384
320.3 317.5 7.487 2.842 2.807
n 291 291 291 291 291
mean 311.7 311.7 0.01175 2.428 0.002667
std.dev. 3.944 3.186 2.576 0.06646 1.059
Legend
cseere sphactoal
Prediction Map
[1500m)] fdomm_re]
Filled Contours
301 254882 . 304 925719
304 925718 - 2
307 623415 - 300 622285
300 622285 - 311 103357
mn 7 - 312 200765
I 312200785 - 313 013894
I 512013804 - 314 111302
I 214 111302 315 562374
I 15502374 - 317 591245
[ 217 591245 - 320 28894
- e Kllometers e
0

S35 o bl p (Jgene Sooom 5 b9y & (oligyd 5l Jolo andin) + IS8
Fig. 10: The map resulting from interpolation using the normal kriging method
based on the spherical model
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Fig. 15: Regression line of real and estimated points in Gaussian model

shols Jto
Sz S S opess oads oliygye adds glopl Jaw ulol
2olie g (oBly polie o (Sed Copo (wizen g (Joere
b ames ol 00yl VSS9 £ Jgoz 0 c0ado gl p
Al VWV IS Gillae Joo ol 00 05050 g (oably blis g S
Jae ool Bebo oo 05050 5 (ally polie (o (Shaed yd

Al Casody + YO

Hyere Sz )8 5 s Golul gl pls Jas oo 0,91 sl el by & Jgax
Table 6: Estimated parameters of the circular model based on the normal kriging

estimator
Circular Model :
orr(Obs, Pred): 0.7591 [using ordinary kriging]
observed predicted pred.-obs. pred.std. zscore
minimum 301.3 303.7 -8.37 2.458 -3.356
Ist q. 309 309.6 -1.683 2.458 -0.6754
median 312.1 311.6 0.1477 2.458 0.06007
3rd q. 314.8 314.4 1.76 2.49%4 0.7105
maximum 320.3 317.4 7.473 2.874 2.756
n 291 291 291 291 291
mean 311.7 311.7 0.01042 2.487  0.002282
std.dev. 3.944 3.182 2.574 0.06169 1,033
Legend
circular
Prediction Map
(15004 aam_re]
Filled Contours

201 204682 - 304 925710

ool (Jsere S S gy 4 2logy Sl Jolo (i 4kl VPSS

LS"’)J..“) J.\.a
Fig. 16: Prediction map resulting from interpolation using the normal kriging
method based on the circular model
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Fig. 13: Regression line of actual and estimated points in the exponential model
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Table5: Estimated parameters of Gaussian model based on ordinary kriging

estimator
Guassian model :
corr(Obs, Pred): 0.7657 [using ordinary kriging]
observed predicted pred.-obs. pred.std. zscore
minimum 301.3 304.5 -7.888 2.512 -3.134
1st g. 309 308.9 -1.505 2.512 -0.5986
median 312.1 Ji1.6  -0.08615 2.513 -0.03381
3rd q. 314.8 314.2 1.613 2.539 0.6358
maximum 320.3 317.4 7.569 2.834 2,777
n 281 281 291 291 291
mean 311.7 311.7  -0.00335 2.535 -0.002119
std.dev. 3.944 2.979 2.537 0.04384 0.9992
Legend
gaussian
Prediction Map
1500} fdam_re}
Filled Contours
301284882 - 304 925718
304 925719 - 307 623415
307 623415 - 300 622285
309 622285 - 311 103357
311 103357 - 312 200765
B 312200765 - 313 013894
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I 314 111302 - 315502374
I 215502374 - 317 501245
- Kilometers v T 317 591245 320 28804
0
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Fig. 14: Prediction map resulting from interpolation using the normal kriging
method based on the Gaussian model
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Fig. 17: Regression line of actual and estimated points in the exponential model
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Table 7: Statistical comparison of the accuracy of the models applied to the kriging estimator
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Criterion/Model Correlation coefficient Cotc ~
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