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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
iecelvegi igiz'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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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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