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Article Info ABSTRACT
Article type: Drought is one of the most complex and challenging climatic
Research Full Paper hazards, which can also be monitored through satellite imagery.

However, the diversity of vegetation types and their varying

responses to drought conditions pose significant challenges in this

context. Accordingly, the present study investigates the relationship

between two meteorological drought indices Standardized

Precipitation Index (SPI) and Standardized Precipitation

Evapotranspiration Index (SPEI) and three satellite based indices

Temperature Condition Index (TCI), Vegetation Condition Index

(VCI), and Vegetation Health Index (VHI) across three vegetation

covers: forest, rangeland, and cropland. The satellite indices were

derived from MODIS sensor imagery using coding within the

Google Earth Engine (GEE) platform for the period 2000-2023 (24

Article history: years). Meteorological drought indices (SPI and SPEI) were
iece“’egi iggg'g‘;';g calculated annually using data from the Hashemabad meteorological
ceepted: e station in Gorgan. The results indicate significant climatic changes
in the region due to temperature rise, which has led SPEI an index

that incorporates both precipitation and evapotranspiration to depict

drier conditions than SPI, along with a significant declining trend.

Furthermore, SPEI showed stronger correlations with the satellite

based indices compared to SPI. Among the remote sensing indices,

TCI exhibited the highest correlation, particularly with SPEI over

rangeland areas, reaching a maximum correlation coefficient of

0.77. This finding suggests that TCI is a more suitable tool for

drought monitoring. Additionally, the observed increasing trend of

VCI in forest areas, despite the ongoing drought conditions in the

Keywords: region, appears to be a consequence of global warming, which has
Meteorological drought likely extended the vegetation greenness period. In conclusion,

Remote sensing satellite-based indices exhibit variable behavior across different
Climate variability

MODIS vegetation types in response to drought, and their application on an
Google Earth Engine(GEE) annual scale requires cautious interpretation tailored to the
Vegetation types ecological characteristics of each land cover type.
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doddo
Oyl Sg—aS i1 o oS el gloayay Jlusis
2l e g BB g0 & (At 050 S (b
g S slaeddl oo 2s ) Lag 8l ol
azlye (=l mlie 5 (5L 05eS L oS i
055 ipes |y o] plog JLSis Lyl sia
aslr olaidl g eloizl glaidn ) 095 5l
wgdise SLEN ()L 0geS b (JLSts 035 s
Gl 2 e JLSas o asll i 900l
skl (5L Lasls daT o passlis 5 aisl o
fely 5 Slgz ialasS Ll sl o (SPI) ou
Ble 995 Oy (5 $y5 9 55 B o9 oo
Lulys 5 00,5 )l o 1) st
0 ysingd AL 5,0l S slml ) 6 pSas
5 =5 5 ook oot Sl el Jlusias
Sleb g asls Slo, ws e SPED) (5,
Clopasls L, ol | s 0 (VYAY)
loolSi_l ;s SPEI o SPI —ulislgn JL.Sis
SPEI sl 03 5 amets liadS oyl Cit
oarld g Jlwy g Jlusias sl g5 SUsk 099
Ol SPET an cei 1) (6 55 )5 (g9 3184 SPI
Sl slass jo Cusgasme Jdo 4y aas oo
o] coslial Sl STy (rrizean 5 oulidlsn
S sg2g JLuSis gladhie ol o SUSiw
Eesly (b slaconsy Sk » Jlses 56
ol 4o Glojlaale pglaar 5l ool ISl b ool
R eor s o0k OhKaegn vy JlSis
1S o laallas (Yo VA) o LSan g 5Ly 0,5
ool wl s olS slog (il Gaal o
&l 098 b VHI® s TCIT VCI" slo oL
aS a8l o Coledy g wols plel VY B VAAY
Cglie Cilizes g 10 VCI g TCT ey 4l
5985 Jlod 9 (55,9laS (JlSis rogs yo ol

1. Standardized Precipitation Index

2. Standardized Precipitation Evapotranspiration
Index

3. Vegetation Condition Index

4. Temperature Condition Index

5. Vegetation Health Index
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