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The Thermal
Pulse: Decoding

Forest Disturbance
In the Western Ghuts

Analyzing 20 years of Land Surface
Temperature (LST) anomalies to track
ecosystem health, thermal volatility, and
climatic whiplash.
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LST as an

Ecological Proxy

Land Surface Temperature is
highly diagnostic. Variations
directly correlate with canopy
density, evapotranspiration rates,
and localized disturbances like
deforestation or fires.

EXECUTIVE SUMMARY

Extreme
Topographical
Variance

The Western Ghats exhibit
radical thermal microclimates,
with LST spanning from 20°C in
dense, high-altitude Shola
forests to 45°C in degraded
foothills.

Severe Climatic
Whiplash

Macro data from 2002-2024
reveals a complex downward
trajectory, punctuated by a drastic
shift from extreme thermal stress
(2017-2019) to intense, anomaly-
driven cooling events (2020-
2024) linked to severe monsoons.



Canopy microclimates dictate
localized surface temperatures

Intact Forest
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High Evapotranspiration

Dense canopy cover traps moisture and reflects
direct solar radiation, acting as a natural air
conditioner. Results in uniformly low LST.

Disturbed Forest

High Solar Absorption

Canopy gaps from logging, fires, or degradation
expose the soil. Moisture evaporates rapidly,
causing stark, localized spikes in LST.
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UPPER WESTERN GHATS IN MAHARASHTRA R ' ,

The study area focuses on the upper part of the Western Ghats #20°
within Maharashrta state, a globally recognized biodiversity hotspot. L
This region is characterized by high rainfall, steep topography =
and dense evergreen forests, making it ecologically sensitive and =
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DATA AND PARAMETERS

e« NDVI « NDWI « LST « Forest Disturbance Index (FDI) j ~6,000+ ; ~325+ : m;é%AsLEE?Jznv | gg:dPSS;fT:.gSCAL
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The Western Ghats are one of the world’s most important biodiversity hotspots, supporting
)ﬂ unique flora, fauna and vital ecosystem services.




Topographical extremes create a fragmented thermal landscape.
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A diagnostic framework for interpreting LST
anomalies

Positive Anomalies Severe Thermal Stress
— = Primary Drivers: Drought conditions,
| prolonged dry spells, widespread canopy loss,
active forest fires, or aggressive clear-cutting.
+1 to +4
Negative Anomalies Extreme Hydrological Events

= Primary Drivers: Prolonged, abnormal
_ monsoon intensity, extreme soil saturation,
potential flood/landslide disturbances, or post-
-1to-4 disturbance regreening.




The 20-year macro trajectory reveals increasing climatic
instability rather than uniform warming

~ Starting Point: Initial peaks nearing
354 g%azsgsd“' Ing carly=centry clought Mid-Trend Volatility: Rapid
' cycles of thermal stress and
recovery oscillating between
36.2°C z)alnd 3420Cg The Sharp Decline: A
® severe, sustained drop to
36 - the 2022 trough of
33.0°C, indicative of
& unprecedented regional
o hydrological shifts.
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The 2017-2019 Warming Phase: Localized thermal
stress and canopy vulnerability.

LST 2017
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The Data

Anomaly maps from 2017 and 2019 display
widespread positive deviations (up to +3 on the
anomaly scale), particularly concentrating along
the eastern fringes and fragmented corridors.

The Diagnosis

These widespread red anomalies highlight periods
of acute moisture deficit. In the Western Ghats,
consecutive years of such thermal stress weaken
root systems, trigger premature leaf shedding, and
vastly increase susceptibility to subsequent extreme
weather events.

!



The 2020-2024 Climatic Whiplash: Extreme cooling

anomalies signal severe hydrological disturbance.

LST 2020

The Data

A radical inversion. The anomaly maps from 2020
onward are dominated by extreme negative
deviations (-2 to -4 on the scale), culminating in
near-total blue saturation in 2021, 2022, and 2024.

The Diagnosis

This is not a ‘recovery.’ These severe, sustained
cooling signatures represent immense hydrological
stress. They correlate with hyper-intense monsoons,
chronically saturated soils, structural instability in the
topography, and resulting high-impact events like
mass landslides and large-scale tree uprooting.




Thermal volatility is the primary catalyst for
ecosystem failure.

Step 1: The Whiplash
Rapid oscillation between extreme LST highs
(drought) and extreme LST lows (flooding).
\ J
2019 Anomaly ‘
(Drought) ) \

Step 2: Systemic Weakening

Drought-weakened root systems face sudden,
massive soil saturation.

Step 3: Compounding Disturbance

Exponential increase in catastrophic outcomes—landslides in
high altitudes, irreversible canopy loss in fragmented zones.

2024 Anomaly
(Flooding)

Key Insight Box: LST data proves the Western Ghats are no

longer experiencing predictable seasonal cycles, but rather
compounding, multi-year climatic shocks.




Transitioning from passive observation to predictive intervention

Deploy Targeted Anticipate Hydrological Integrate LST
Interventions Cascades Telemetry

Utilize spatial anomaly data to Treat sustained negative (blue) Move beyond standard NDVI
identify "red-zone’ fragmented LST anomalies as early-warning (greenness) tracking.

foothills. Prioritize these high- indicators for landslides. Evacuate Institutionalize real-time LST
variance areas for immediate vulnerable human-wildlife anomaly monitoring into regional
reforestation and firebreak interface zones prior to forestry dashboards to detect
deployment before dry seasons. subsequent monsoon peaks. localized microclimate collapse

before visible canopy loss occurs.
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“Harnessing Earth Observation for a Sustainable Tomorrow.”
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A Pathway to a Greener Future

Contact Me : komalresearch7@gmail.com
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