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AR — $RA & oPITET 60% 3MEEY §F TTel 10 & 20 et & v 0 3rcafs avaA= & dud &
et § S FareeT SR & Agcaqol &R & 9R F S 81 gleiifh, &3 & faffesr sfienfoes &t 7
I HT AR R 3EF I Fdeeiea wh Bee €, SEd 3Ta Qe gl &E f ggEe S
eAldrqot gF Ser &1 51 glewdicd & ygAeten 3R oy o Fr ufkansit # Sf@w geua gonfoat @
THpd A & AT Uk O el TG A AT Agcaqel g faRW ww @, A ot
(Heatwaves) & wfdt Hdeatelier &1at & 3T & 3THUE & Hecd W YA STolel & v @ A Beaers
(CEelr Ugare) (T W e Figd e i ETHhdr &1 3T NEITT H ALY ART & IigHr 7L
geer & 2009 3R 2020 F &g gfed 33 MvT @I Al T3 FHl ARV el & fov 9Ra JAtgw @A
fasmer (IMD) & 2o aArew 1SS @ad! arg e 3 & &Y MODIS o &3hd ¢Fe=r (LST) 3ar &
39T fhar | sy el #Rd § o dearsecgcdes LST 3er el &9 & &g oA oeX &
vfereat B ggE # FhaT 8, oEH g avAE fEerfadl & Ateas @ @ieh 1 it oe’d R LST
faTe &1 3UANET a0 AT ASH TERT & ST Toh HAolqd T (TEHEaE I0lieh oFeT 0.7) @1
AT &1 TP IATET, NETTT of WH g HT UgAA F T gveqd LST Irar & g fFe: g
fsH aedt & fv 7047 wierser (52.5°C) 3 R o\ et & v 90ar wierser (53.5°C) @
sfafed, aRome 3a8 3R #eT sma # o & a7 g A ve T wafa A SR aRa € e
o g 7 A o A 39, doar AR 3™ F geftr &8 &1

ABSTRACT. Approximately 60% of India's population is exposed to extreme temperatures that exceed critical
health risk thresholds for 10 to 20 days each year. However, the distribution of heat and the associated vulnerabilities
vary significantly across the country’s physiographical regions, making it challenging to identify high-risk areas.
Recognizing these hotspots and establishing a comprehensive framework to integrate risk management systems into
decision-making processes is crucial. In particular, there is a need to focus on threshold detection methods to highlight
the importance of further research in regions susceptible to heatwaves. This study utilized MODIS Land Surface
Temperature (LST) data alongside daily mean gridded surface air temperature data from the India Meteorological
Department (IMD) to analyze 33 heatwave events that occurred between 2009 and 2020 in western Madhya Pradesh,
central India. The findings demonstrate that satellite-derived LST data can effectively identify regional heatwave
patterns, with a strong correlation (correlation coefficient approximately 0.7) observed between heatwaves detected via
air temperature anomalies and those estimated using LST departures. Furthermore, the study established optimal LST
thresholds for heatwave detection: the 70™ percentile (52.5 °C) for standard heatwaves and the 90" percentile (53.5 °C)
for severe heatwaves. Additionally, the results indicate a noticeable trend of summer warming in northern and central
India, leading to increased heatwaves' frequency, intensity, and duration over the past decade.
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consequences of heatwaves will escalate in the 21%

Heatwave events profoundly impact human activities
and natural ecosystems, adversely affecting human health,
inhibiting vegetation growth, and disrupting livestock
processes (Zhang et al., 2016; Li et al., 2017). Projections
from global climate models suggest that the intensity and
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century due to ongoing climate warming (Mora et al.,
2017; Dosio et al., 2018). Historical events illustrate the
severity of such occurrences: the 2003 European heatwave
resulted in approximately 70,000 excess deaths (Robine et
al., 2008), while the 2010 Russian heatwave caused
significant casualties, extensive crop failures, the



