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Vegetation cover is one of the basic and key ecological factors in arid regions, which
will be severely affected by the drought process. As a result of these impacts, there will
be increased intensity of soil erosion and soil degradation. Therefore, the present
research was conducted to evaluate the process of drought and its impact on changes
in vegetation in Sarakhs county in Khorasan Razavi province. In this research, the
climate data of precipitation and monthly temperature of synoptic and
evapotranspiration stations in a period of 21 years (2000 to 2021) were used to estimate
the standardized precipitation-evaporation-transpiration index (SPEI). To investigate
the vegetation changes, the images of ETM+ and OLI satellite sensors and the
difference vegetation index (NDV1) were used. The index SPEI was calculated in the
software environment R. Prediction of future vegetation cover changes is done using
the Markov model and in the IDRISI-TerrSet software environment. Finally, the
correlation between two indicators of drought and vegetation was compared with a
linear regression test. The results of this research showed that the highest level of
drought in the years 2000, 2010, and 2020 occurred in Sarkhas city at moderate and
severe levels. The investigation of changes in vegetation cover in 2030 showed that the
soil without cover increased compared to the year 2020, and the area of land with other
classes, including vegetation with medium, high, and thin density, has decreased.
Correlation analysis between vegetation cover and drought indicators showed that the
highest correlation value of 0.59 at the significance level of 0.01 has been observed,
and in the years 2000 and 2020, the correlation coefficient was higher at 0.52 and 0.51,
respectively. The results of examining the relationship between the NDVI vegetation
cover index and SPEI climatic index indicated the existence of a positive relationship
between these indices.
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EXTENDED ABSTRACT

Introduction: Drought is one of the environmental events and climate fluctuations that have affected most parts
of the world. The result of the continuation of this process has directly and indirectly affected the vegetation. The
significant issue is that the reduction of the level of vegetation as one of the most important consequences of
drought will lead to problems such as increased surface runoff as a result of unexpected rains, soil erosion, flood
risk, etc. in Sarakhs county of Khorasan Razavi province. Therefore, monitoring vegetation changes related to
drought occurrence will be of great help to natural resource officials and environmental planners to reduce drought
risks and provide timely warnings to local communities.

Methodology: The evaluation of the drought trend is done using the climatic data of 5 selected meteorological
stations in Sarakhs county with a common statistical period of 21 years (2000-2020). Evaluating the drought index
SPEI from climate statistics such as average monthly temperature statistics related to evapotranspiration stations
and data related to Sarakhs synoptic station it is programmed in R version 4.2.0 software environment. Also, the
evaluation of drought change trends is done with the help of the Mann-Kendall test. To monitor the state of
vegetation cover, Landsat satellite images such as ETM+ and OLI for the considered years are extracted from the
environment of the Google Earth Engine system for the study area. The obtained images have been processed and
classified in a GIS environment. Prediction of future vegetation cover changes were done using the Markov model
and in the IDRISI-TerrSet software environment. Finally, to ensure the existence of a significant relationship
between the NDVI and the annual average of the SPEI, the linear regression model was used.

Results and Discussion: The results of this research showed that the highest level of drought in the years 2000,
2010, and 2020 occurred in Sarakhs county at moderate and severe levels. The investigation of changes in
vegetation in 2030 showed that the soil without cover increased compared to the year 2020, and the classes, such
as vegetation cover with moderate and high density, had a downward trend. Correlation analysis between
vegetation cover and drought indicators showed that the highest correlation value of 0.59 at the significance level
of 0.01 has been observed, and in the years 2000 and 2020, the correlation coefficient was higher at 0.52 and 0.51,
respectively. The results of examining the relationship between the NDVI vegetation cover index and SPEI
climatic index indicated the existence of a positive relationship between these indices.

Conclusion: In general, the results showed that drought conditions prevailed in the study area during the 21 years
under investigation. In general, the region is moving towards drought, but in some years under investigation, it
has normal drought conditions and in some years it has drought conditions. The results showed that in 2010, 2000,
and 2020, the highest amount of drought occurred in the city. Also, the results of the calculation of the area of the
vegetation layers confirm this issue because, during these periods, the vegetation cover was the largest in the bare
and soil layer The investigation of changes in vegetation in 2030 showed that the soil without cover increased
compared to the year 2020, and the layers of low-density vegetation compared to other classes, such as vegetation
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with moderate and high density, had a downward trend. Correlation analysis between vegetation cover and drought
indicators showed that the highest correlation value of 0.59 at the significance level of 0.01 has been observed,
and in the years 2000 and 2020, the correlation coefficient was higher at 0.52 and 0.51, respectively between
vegetation cover and drought. Considering the importance of the effects of drought on vegetation as one of the
most fundamental factors of natural areas, it is therefore important that officials and managers of natural resources
areas pay more attention to the issue of vegetation management.
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Figure 2- SPEI drought index results in study stations (2000-2020)

Sl ganaigy
23059 b9, 19y | SPEI JluSiis jadls S8 4 osel cawddy JLuSis I Jols zols #l)] jglatods 05 0,L31 45" yobo o
(Y JSs) b ool ArcMap Ve A 13l 55 L g GIS lasre )3 (IDW) dlold ysSae

Sloj 0393 by aS ol Lis & Jgas 13 SPEL g)lol ol ¢ ¥ JSKi 5 Jlsis slacanaigy | Jols 4Vl zuls awlio
I8 Jly cdls jd JluSis Yoo Jlo 50 &S (gy0bds canlodd atwls” JlusSas ud YN0 Yeer gla Jlo o FYe B Yo
b Sz g il il58l Jlsad cud basee VoV e Jlo o bl sl oud dslge  Jlo i b dalllas 350 ddlaio Y+ V0 53 4 dtil
Sl iolal b

Yeoo —YeVo d,lai 2,9 ,0 SPEI u"'lﬂ’ uo.; 03})'—°J9-\?
Table 4- Qualitative value of SPEI index from 2000-2020
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Figure 3- Zoning maps of the SPEI index from 2000-2020
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Figure 4- SPEI index and trend line of drought changes in meteorological stations of Sarakhs County
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Table 5- Area and percentage of vegetation changes in the years 2000 to 2020
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Figure 5 - Vegetation changes map (NDVI) of Sarakhs county from 2000-2020

VoVe Jo sl (AU (iadgy Ol pdd (S (i
S 3l s Yo o ely o0 it 4 3 (NDVI plas b Lol ids o51)) alS Lhds lib colus )y

Orzet (Y Join) cwslad Sy 3 (2lS (e 9k (ool g S NS s p (i ol )3 (RS by Colue (o e
iy Slab ol g 4Bl GLIBEIYYe Jlo & Cond (abgy b o2l g S adb a5 3l (L (aLS (idgy OlyusS Ko (o)
(£ JS) caslazisly aals 1,

Yo¥e J o 28 Linig Olb ao pd g Coluw -V Jous
Table 6 —Area and percentage of vegetation classes in 2030
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Figure 6 - Prediction of the state of vegetation in 2030
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