
Spatio-temporal dynamics of meteorological and agricultural droughts: A multi-seasonal analysis of Vegetation Health and Climate Indices Using 
Google Earth Engine

Lenin Thounaojam1* & Bakimchandra Oinam1

1National Institute of Technology Manipur, Langol, Imphal – 795004, India

ResultsAbstract
Seasonal analysis of VCI, TCI, VHI, and SPI reveals that
vegetation health is driven more by accumulated soil
moisture and thermal stress than by immediate rainfall, as
consistently low SPI correlations (≤0.50) suggest. The
monsoon season produced the strongest vegetation
coupling (VCI-VHI: 0.91), and pre-monsoon VCI proved
a reliable predictor of winter conditions (r = 0.98),
supporting nine-month-ahead drought forecasting for
water resource and agricultural planning.

Introduction 
The purpose of the research is
to asses drought dynamic in
Imphal-Nambul River Sub-
basin using multi source
remote sensing data. The
research objective is to
quantify seasonal agricultural
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quantify seasonal agricultural
and meteorological drought
over the study period and
analyze the key factors on
drought event.

Data and method

Conclusion
•Vegetation-based indices, particularly VHI and VCI, demonstrated
strong cross-seasonal consistency across pre-monsoon, post-
monsoon, and winter seasons, with correlation coefficients reaching
as high as 0.98, suggesting that drought-induced vegetation stress
persists uniformly during non-monsoon periods.
•The Standardized Precipitation Index (SPI) remained largely
independent of vegetation stress indices across all seasons.
•This research recommends that future studies should integrate
hydrological drought indices to provide a more comprehensive
representation of drought conditions.
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Data Source
CHIRPS https://app.climateengine.org/climateEngine

Sentinel-2 https://developers.google.com/earth-
engine/datasets/catalog/COPERNICUS_S2_SR_HARMO
NIZED

Landsat-8 https://developers.google.com/earth-
engine/datasets/catalog/LANDSAT_LC08_C02_T1_L2

TCI =

VHI = 0.5 × VCI + (1 – 0.5) x TCI 

Where,
EVIi is the value for a certain
period
EVImax and EVImin are the
max. and min. values for
whole time series data of EVI
LSTmax and LSTmin are the
max. and min. values for
whole time series data of LST
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