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moisture stress, Climate change is one of the most important challenges facing the world. It is predicted
vegetation, drought, that climate change will cause changes in climate patterns and increase the frequency
Shadgan wetland, of extreme weather events. One of these climate aggravation phenomena is drought. It

is estimated that 55 million people are affected by drought every year. Drought occurs
slowly and develops gradually. This makes it difficult to determine when it starts and
ends. The onset and development of the drought was subtle and slow, but the residual
effects are devastating. Lack of water, destruction of the environment, loss of
agricultural production, negative impact on human health, hunger and food crises are
among the consequences of drought. Drought is a relative situation and should be
interpreted separately in each region. Each drought is different in terms of intensity,
duration and spatial extent. Drought is defined as a recurring and avoidable
phenomenon that is characterized by a lack of rainfall and a lack of water needed by
humans Drought can also be defined as a period of unexpectedly dry weather in which
a lack of rainfall causes a hydrological imbalance.

Methodology

Early diagnosis of drought and prediction of its occurrence will reduce costs and save
lives of a large number of people. Various methods have been used in this research. The
innovation of this research is that it combines the most common spectral indices and its
purpose is to create correlation among these indices. After the calculations and analyses,
it is possible to numerically compare the performance of 8 indexes MSI, NDII, NMI,
NDVI, NDWI, SIWSI, SR and VCI. These conclusions help users to determine which
spectral indices to use to identify and monitor drought in the central parts of Iran. The
Accepted: 2024/06/04 indicators can be estimated using any software that performs mathematical calculations.
Arc map software was used in this research. After applying appropriate equations for
each index, each pixel contains values of drought, vegetation health and water stress.
This provides classification of areas into very dry, moderately dry, and no-drought
classes. This research is focused on the use and correlation analysis of 8 different remote
sensing indicators. Remote sensing data processing is an effective approach for
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monitoring environmental trends and is an essential source of information about the Earth's surface. This research is
based on a set of Landsat satellite images with a resolution of 30 meters and was collected for the month of August
from 2018 to 2023. After that, using the algebraic part, selected spectral indices that can be used for drought diagnosis
and analysis were calculated.

Results and Discussion

Based on the distribution diagram and correlation matrix, it was observed that there was a very strong correlation
between some indicators and weak correlation was observed between other indicators or that there was no correlation.
For example, NDVI and SR indices show a very strong positive correlation, where the correlation coefficient was equal
to 0.97. The very strong positive correlation is the result of the fact that both indices, due to their nature, indicate the
health of the vegetation and use the same spectral channel. An example of a very strong negative correlation has been
established between NDWI and NMI, where the values of -0.69 have been obtained, and MSI and VCI indices are
examples where there is no correlation. There is a high negative correlation between the NDWI and NMI indices
because NDWI indicates the lack of water and NMI indicates the amount of moisture. There is no relationship between
the MSI and VCI indices because the VCI is calculated from several satellite images and the MSI index is estimated

from only one image. In addition, these two indicators use different spectral bands.

Conclusions

Indicators that use the same or close spectral bands show high correlation. The amount of correlation coefficient directly
depends on the nature of the index. For example, NDVI and SR indices had a very high positive correlation because
both indicators show the health of vegetation, while NDWI and NMI indices had a very high negative correlation.
Considering that the NDWI index indicates the lack of water and the NMI indicates the amount of moisture, therefore,
these indices have an inverse relationship with each other. Placing the indices in the corresponding correlation groups
based on the Chadwick scale showed that the LST, NMI, MSI and NDWTI indices are the most appropriate and the
NDVI and VClI indices are the weakest indices for drought monitoring. The years 2019 and 2023 were classified as the
most serious drought years, and on this occasion, 392 and 381 square kilometers of the studied area were affected by
moisture stress and drought. Considering that only the month of August has been observed, high temperature can be
determined as a factor that causes the further expansion of the drought area, which can be recognized by spectral indices.
This conclusion is associated with the fact that all indices except SR, VCI and NDVI indices had a higher correlation
with the earth's surface temperature.
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Figure (1): The studied location in Shadgan Wetland
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Table (1): the maximum values of spectral indices in the period from 2018 to 2023
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Figure (2): Distribution chart between some indicators with the highest correlation coefficient
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Table (3): Status of spectral indicators based on the Chadwick scale in 2023

AIEEA AR AN QA SAERE ol
Y . \ . N NDVI
v Y \ . ¥ NDWI

Y . ) ) f SR

v v . . v MSI
v Y \ . ¥ SIWSI
i | Y Y NDII

\ & \ . NMI

Y . \ . N VCI

¥ Y . ¥ LST

(hlio ;o Cesl a8 5 18 (695 Jloms (Stmon Liog 5 50 )LV gond jall (Soaen (g 09,5 ;5 Jb gy VCI g NDVI 22l
03,5 ;3 NMI sl il o ,alls (658 a5 (558 (S (5ld 05,5 15 b O ggazmo yo MSI s NDWI SIWSI la asls
Sis dows Gblio ;0 a5 55 aogl cazli Gloe 4 les co |, VCI g NDVI dliwl, cpl jo cnl oals a8lg lawgio Siwos
s NDWI il niy 03,5 slo aslis a5 o 0 5,8 5 oolitl 050 b LSt s il cgly Wil oo 0l 4
Gk 5l ol oo 1y eoliiwl 0,50 slo asli CuiS (YA YA \Y (S35 g LaolsT) aiwn oy olecel b 950w Cdua gl SIWSI
o3 polie gl o asls (Ko O)le 4 0,8 6,5 o3lul goae Sygo 4 by e & JSis co bl ibe
o Lanseid aliw] 0] co Cawd 4 canlin i slaail 5 (6 Slowls leoliinl b 5 0ngy alisie sla odgame b Hblis
WJle lsie 4 sl ool solawl (Y YY) ) Ken 5 TelesE Slidss 10 g 00g gul,y oo ab-bis Comdly G« JluSas sl y

! Anyamba 2 Getahun

11



VFoF Oliey FO oylas VY oy c‘jj}]}é)}ﬂ}ﬁ})u\:ﬁ

39 Al aud (gugw

e gmod Judoxs 3y g JSlS g (Sugby S b

oo §o didb JLSias e 4 /YY) S polie b Sy 5o ] 50 aS eog +) 5 o) o (sl e3gae (51,ls NDWI asLis

09

48°0'0"E 48°30'0°E 49°00E =z z 48°300'E 49°0'0"E
Z 5 z
Fo e Lo
s ® [
@
LST 2019
z LST 2018
¢/ o8 g
: EoE
| e 5 f :
- 5 fmme
\ 335 [ 4 8
B s cr
- 55'4 027%5 M 185 Dlﬁlﬂm'-“eﬁ - 81 0255 10 15 mmhme‘e’s
48°00°E 48°300°E 49°00°E 48°300°E 49°00°E
48°0'0"E 48°30'0°E 49°0'0"E r 48°0'0'E 48°300'E 49°0'0"E z
1S LS
s s
LST 2020
.| LST 2021 2
g > E|HM s z
21 I 249 & 3 &
3 3 5| 36.9 H
I 406 8 ]
445 M1
B 471 453
- 58.8 027%5 1M 165 DKI“’"\L"E'S - 51'6 027%65 1 165 nK'kW\ﬁETS
48°00°E 48°300°E 49°00°E 48°00°E 48°300°E 49°00°E
48°00E 48°300°E 49°00E z 48°00°E z
-8 -8
z z
g I 35 £ 2/ g
¢ L ¢ 1S
5| I 407 £ 8| a0 g
454 47.4
I 4o B 506
- 59 027%5 M 185 Dmlomac,s - 601 027%5 n 165 Dnm“ms
48°00°E 48°300°E 49°00°E 48°00°E 48°300°E 49°00°E

12



VE P Gl PO o ladi eV Y o 40 EAT T SYSTS T

VoYY G YA Sloj o3l 50 LST aslis ool yuuds (V) JSi
Figure (3): Changes in the LST index in the period from 2018 to 2023
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Figure (4): MSI index changes in the period from 2018 to 2023
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Figure (5): NDWI index changes in the period from 2018 to 2023
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Figure (6): NMI index changes in the period from 2018 to 2023
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Table (4): Changes in the area of the LST index in the period from 2018 to 2023 in terms of square kilometers
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