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Wildfires : Past to Present

Wildfire has been an important process affecting the Earth’s surface
and atmosphere for over 350 million years, and human societies
have co-existed with fire since their emergence.

A forest fire may be defined as an uncontrolled and freely spreading
combustion that consumes natural fuels. When a fire burns out of
control, it is known as a wildfire (India State of Forest Report)

Wildfires are affected by three factors: (a) Fuel, (b) Oxygen, and (c)
Heat — Limiting Factor

Heat is governed by the prevailing meteorological conditions, which
govern the soil moisture and the availability of moisture on the fuels.

Wildfires can be natural or artificial. However, the spread of fires is
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governed by the local topography, prevailing meteorology and the Forest fire scars from the tree rings as paleoproxies.

fuel conditions.

In the era of climate change and global warming, wildfires have arisen as a pressing issue across the globe,
with forested land burning at an accelerated rate.
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Wildfires burnt area

Globally, burning of shrublands, grasslands, and savannas is decreasing.
Data from the Global Wildfire Information System (GWIS)
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The total carbon emitted from fires is around 2 Pg C per year, due to forest accounting for an
increasing fraction of burned area, which has a greater carbon emission intensity than

grassland.
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Wildfires in India

India State of Forest Report 2021 ke
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In India 54.40% of forests are exposed to occasional
fires, 7.49% to moderately frequent fires and 2.40% to
high incidence levels while 35.71% of India’s forests have
not yet been exposed to fires of any real significance.
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Nearly 4 % of the country’s forest cover is extremely
prone to fire, whereas 6% of forest cover is found to be
very highly fire prone (ISFR 2019).

A number of 52,785 forest fires were detected
using MODIS (Moderate Resolution Imaging Spectro-
radiometer) sensor and 3,45,989 forest fires were
detected using SNPP-VIIRS (Suomi-National Polar-

orbiting Partnership - Visible Infrared Imaging
Radiometer Suite)in forest fire season from Nov 2020 to
June 2021.
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Impacts of Wildfires:

Multi-System Crisis

Wildfires
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The effects of black carbon on albedo reduction and

radiative forcing may be responsible for about 15%
of the glacier melt in the southeastern Tibetan
Plateau currently (You and Xu, 2022, Nat. Geo.)
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More than half of the black carbon
deposited on Himalayan glaciers can be

Nat. Geo.)
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attributed to vegetation fire emissions in
non-monsoon months (You and Xu, 2022,
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Wildfires and Debris Flow

« Wildfires change the hydrologic and geomorphic

response of watersheds, which has been associated & MJ*\
with cascades of additional hazards and management & 4/ |
challenges. Among these post-wildfire events are & = i
shallow landslides and debris flows. TR

+ An analysis of the seasonality of mass movements at ;M oy i e & a
burned and unburned locations shows that mass- & == | S S
movement-triggering storms in burned locations tend | 4 N I =
to exhibit different seasonality from rainfall-triggered % 4 T
mass movements in areas undisturbed by recent fire, o o f
with a variety of seasonal shifts ranging from . -~ © o
approximately 6 months in the Pacific Northwest of & = " | ey e S
North America to 1 week in the Himalayan region B R el “;”"*‘";}' T A
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Propagation of wildfires post-ignition

et/ FIRMS
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Rapid growth  of
wildfires over an 8-
day period in Quebec,
Canada in  June,
2023. This animation
~— was made using
10 miles satellite detections of
active  fires  and
hotspots, displayed in

JUNE 15, 2023 Raisadaiiies

s [@ FIRMS US/CANADA B Credit: NASA

re Information for Resource Management System US/Canada
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Wildfires and Coupled Atmosphere-Ocean Interaction
Prabhakaran and Srivastava, QJRMS (2024)
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Wildfires & Pre-Fire Season Precipitation
Prabhakaran and Srivastava, QJRMS (2024)
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Wildfires & Vapor pressure deficit

Prabhakaran and Srivastava, QJRMS (2024)

Averaged VPD for Years 2000-2022 over Uttarakhand, India
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Multi-Institutional collaborative approach to solve multi-system crises!
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IRGASON (at 30m)

Integrated CO2 and H20 Open-Path

Gas Analyzer and 3-D Sonic
Anemometer

HygroVue
Digital Temperature and Relative
Humidity Sensor

India Meteorological
Department Supersite,
Ranichauri, Tehri Garhwal
Uttarakhand, India

 IMD, IIT Roorkee, DST,
ANRF

Thank Yqu!

ITROORKEE B E B

12



