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Marine Heatwaves and their Influences

Importance: Marine heat waves (MHWs)

MHWs are a sustained warmer (more than 90" percentile of the climatological value) ocean at least for five days

Fig. 3: Impacts of MHWs on foundation species.

From: Marine heatwaves threaten global biodiversity and the provision of ecosystem services
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Marine heat waves: Events and possible Causes
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Primary drivers of increased MHW occurrence
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Marine Heatwaves and their Influences

Holbrook et al., 2019
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Marine Heatwaves occur everywhere in the ocean 012015 "mhesiot

2'%°C warmer than average for 226 days
Longest event on record

Caused unseasonably warm weather in
Pacific Northwest of USA and Canada

~

2003: Mediterranean Sea

4°C warmer than average for 30 days
Largest event on record

Mass mortality of marine life in rocky reefs

f

2012: Northwest Atlantic

, 2A°Cwarmer than average for 56 days

Largest event on record

Lobster fishery peaked early and led to
Canada-USA economic tensions

Warm air ("normal heatwaves")
can drive marine heatwaves by
warming the ocean surface

Climate modes, like EI Nifio, can cause
marine heatwave events to occur

[]
’ Ocean currents can drive
marine heatwaves by moving

2011: Western Australia

Over 3°C warmer than average for 60 days
Largest event on record

Seaweeds. fish and sharks moved south

http://WWW.marineheatwaves.orq/alI-about-&ws.html y
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http://www.marineheatwaves.org/all-about-mhws.html
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Marine Heatwaves and their Influences

A. Chatterjee et al.: Marine heatwaves in the Arabian Sea
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Figure 3. Correlation between the total number of MHWs and global SST for (a), (e) annual and (c), (g) June to September in the western Indian Ocean (WIO) and the
north Bay of Bengal (BoB). The bar-charts (b, d, f, h) indicate the total number of MHW days coinciding with climate modes. “Nil” means the MHW days that do not
coincide with any of the climate modes. MHW days during co-occurring climate modes are not counted for individual modes.

Saranya et al., 2022

Figure 7. (a) Correlation between MHW days based on detrended SST (°C) and major climate modes. Stippling represents regions where
correlation is 99 % significant. (b) Percentage of co-existing days between observed heatwaves and climate modes for annual, pre-monsoon,
and summer monsoon periods.

Chatterjee et al., 2022
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Marine Heatwaves in the Bay of Bengal

Questions?

e What is the characteristics of the MHWs in
the Bay of Bengal? It is different if derived
from satellite and in-situ observations?

* What are factors influencing the
development and spreading of MHWSs?
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* Is there any subsurface MHWs?

* What are impact of MHWSs in the Bay of e
Bengal — Cyclones, Chlorophyll, Land
Heatwaves?

i
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Marine Heatwaves in the Bay of Bengal

Methodology:
MWHs — Identification, Tracing and Budget Analysis

30 =1 T T T T T T T T T T m
28} Too = z*xor + pr |
)
— 26 c
¥ a
O‘—‘ 24 ‘ B category-1 threshold
22 =
20— SST — Climatology — Threshold [~
Oct 2010 Jan 2011 Apr 2011 Jul 2011
Identification of MHWs
(Source: Hobday et al. (2016))
— = —|\Uu—+v— |- w_ + — Ju_,—+v_ ( >+— K, — | + Residual
ot pcyh 0x dy Nl ot " ox h dy h dz\ % dz
(a)Tendency ’ . (d) Vertical (e) MLD .
(b) Net (c) Horizontal velocity e () MLD (g) Vertical
surface advection tendency f . mixing
heat flux Advection

Vertical entrainment

\Q)f School of Earth, Ocean and Climate Sciences, lIT Bhubaneswar 6



MHWs from
and GHRSST
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Marine Heatwaves in the Bay of Bengal
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Marine Heatwaves in the Bay of Bengal

Surface MHWs in the Bay of Bengal
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Marine Heatwaves in the Bay of Bengal

Subsurface Marine Heat Wave: Impact of NIOD and La-Nifia
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Marine Heatwaves in the Bay of Bengal

MHWSs: Impacts on Chlorophyll and Intensity of Cyclones

Surface Chlorophyll-a Anomaly
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MWHs — Land Heatwaves

Marine Heatwaves in the Bay of Bengal
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Marine Heatwaves in the Bay of Bengal

Summary

* OISST and GHRSST showed the similar MHWSs events as compared to RAMA at
15N.

e Surface MHWs dominate during positive 10D and EI-Nino, and subsurface
MHW:s during negative IOD and La-Nina (Larger time and space scale).

* The stratification helps to hold MHWs for longer time, and boundary currents
and eddies help to distribute the warmer conditions of the MHWSs (shorter
time and space scale).

 Cyclone intensifications occurs in presence of the MHWs, biological
productivity reduced during surface MHWs. The Land heatwaves can be
influenced by the coastal MHWs.

(e.
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Marine Heatwaves in the Bay of Bengal
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