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INDIAN HEAT WAVE OF 2015
Maximum temperatures May 24-30, 2015

I 110-120 °F (43.5-49 °C)*
I 100-109 °F (38-43 °C)
[ 90-99 °F (32-37 °C)
[] 80-89 °F (26.5-31.5 °C)
[] 70-79 °F (21-26 °C)

[ ] 60-69 °F (15.5-20.5 °C)
(] 50-59 °F (10-15 °C)
*Rounded to nearest half degree
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Marine heatwaves. Heatwaves in the ocean
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i Marine heatwaves are periods of
i exiremely high temperatures in the ocean
(above the 90" percentile).

- These events cause marine habitat destruction

g due to coral bleaching, seagrass destruction,
and loss of kelp forests, affecting the fisheries
sector adversely.
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In-situ observations show much higher temperatures for marine heatwaves
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extreme high sea surface temperatures
precede intense cyclones,
favoring their rapid intensification

Cyclone |
Amphan

average temperatures

Sea Surface Temperatures
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intense cyclone winds are followed by [
strong cooling of up to 4°C

Roxy Mathew Koll
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Bay of Bengal recorded
surface temperatures of
32-34°C, before Cyclone
Amphan.

We have never seen such
high values until now.

We need better ocean
observations in the ocean!



Marine heatwaves intensifying cyclones
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extreme high sea surface temperatures
precede intense cyclones,
favoring their rapid intensification
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intense cyclone winds are followed by
strong cooling of up to 4°C
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Extremely warm
waters act as a
strong source of
heat and moisture,
helping cyclones to
intensify



Marine heatwaves intensifying cyclones
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u About 90% of the
cyclones in the north
Indian Ocean were
preceded by marine
heatwaves (1980-2020)
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Marine heatwaves intensifying cyclones
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SSTs preceding

31
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MHWs preceding

High SSTs and MHWs precede cyclogenesis, and
these SSTs have been increasing in the Bay of Bengal
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About 90% of the
cyclones in the north
Indian Ocean were

preceded by marine
heatwaves (1980-2020)
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Atmospheric response to warm SSTs — during pre and post-monsoon
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Cyclone updrafts are increasing with Marine heatwaves

stronger updraft weaker updraft

/’

High ocean temperatures 2001-2019 1982-2000
and latent heat release
from cyclones lead to
enhanced updraft...

... and these cyclone —==—
updrafts have been
increasing.
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vertical velocity during cyclones (Pa
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where?
Indo-Pak region [20°-35°N]
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Enhanced cyclone updraft leads to subsidence over the Indo-Pak region

a \Vertical velocity at 200 hPa during peak cyclone activity in the Bay of Bengal
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The spatial distribution of the circulation
cells show enhanced updraft over the
Bay of Bengal and subsidence over the
Indo-Pak-Saudi region

Subsiding air heats the atmosphere by
adiabatic compression, inhibiting
convection and preventing the formation
of clouds. Reduction of clouds increases
shortwave radiation reaching the surface,
facilitating heatwaves.

Roxy et al. 2024



Temperature anomalies following subsidence
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Heat and Rainfall deficits following Bay of Bengal Cyclone Yaas

Lahore

4= | Cyclone pulling winds from |
desert

ew Delhi NEPAL

Kathmandu
20°
Jodhpur

Allahabad
83” g i

V' ' Dhanbad
127

\ : |

~ BHubaneshwar 27
ir 270 ’

Hyderabad xlsakhig?tnani_ -
37 : 7
Be';‘goavf .+ Hot &Dry air from inland
Desert areas

-~




Heat and Rainfall deficits following Bay of Bengal Cyclone Asani

Maximum Temperatures dated 12 May 2022
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State Rainfall Map
01 March 2022 — 12 May 2022
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Indian Ocean gearing up for a near-Permanent MHW state
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