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Climate Change Impacts

on the Indian Ocean

® Sea level rise: The rates of sea-
level rise in Indian Ocean
subregions are higher than the
global mean rate over 1993-2023
(3.43 = 0.3 mm/year) and they
continued to rise at a sustained rate.

Sea-surface temperature: In the
Indian Ocean, mean SST anomalies
ranged between 0.5°C.and 1°C in
2024, being one of the most affected
regions.

Marine heat wave: Indian-Ocean is
warming rapidly and moving towards
a state of near-permanent marine-
heat waves, with 220-250 days of
heat waves projected in a year unt|I
2050.

Table 1. Rate of area-averaged sea-level change over the period from January 1993 to May 2023 accord-
ing to satellite measurements. Subregions are defined in Figure 13.
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High Vulnerability to Tropical Gyclones?

j.|[Extremely Severe Cyclonic Storm Mocha made | The median estimate of total
et @ landfall along the Rakhine Coast in Myanmar on 14 | direct damage caused by
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The Indian Ocean and its Role in
the Global Climate System

Edited by Caroline C. Ummenhofer and Raleigh R. Hood
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Historic Yangtze flooding of 2020 tied to extreme Indian

Ocean conditions
Heavy monsoon rainfall ravaged a large swath of East Asia in

summer 2020. Severe flooding of the Yangtze River displaced
millions of residents. Using observations and model experiments,
researchers show that the record strong Indian Ocean Dipole
event in 2019 is an important contributor to the extreme Yangtze

flooding of 2020.

Z. Zhou, S. Xie, & R. Zhang, Historic Yangtze flooding of 2020 tied to extreme Indian
Ocean conditions, The Proceedings of the National Academy of Sciences
(PNAS), 2021.

Indian Ocean causes drought and heatwaves in South

America

Atmospheric waves originating from convection over the Indian
Ocean had a dramatic impact on climate conditions over South
America and South Atlantic, leading to record-breaking South
American drought of 2013/14 with its succession of heatwaves and

long marine heatwave, revealing complex remote connections.
Regina R. Rodrigues, et al. Common cause for severe droughts in South America and
marine heatwaves in the South Atlantic. Nature Geoscience, 2019
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» Sustained observing system for the Indian Ocean, ¢ The overall objective of the RDRM-10
a network operated and supported by various Programme is to reduce disaster and climate
national agencies and coordinated internationally related losses in the human, economic, social,
under the Global Ocean Observing System physical, and environmental assets of Indian
framework by the CLIVAR/IOC-GOOS Indian Ocean Commission (IOC) member states.
Ocean Region Panel  In the context of this programme, a UNDRR

* Provide sustained high-quality oceanographic component was launched on 22 March 2022.
and marine meteorological measurements that The objective of this component is to improve
can support knowledge-based decision-making Disaster Risk Reduction (DRR) understanding
and policy developmentthrough improved and governance capacities of the island

scientific understanding, and ultimately, improved states of Comoros, Madagascar, Mauritius,
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Regional

Efforts

» Climate Risk & Early Warning
Systems (CREWS) Initiative Project:
South-West Indian Ocean
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—| South West Indian Ocean
O regional project
Comoros, Madagascar,
Mauritius, Mozambique,
) | Seychelles

Malawi

Source: WMO

Key goals

B Stregthen multi-hazard and impact-based
early warning systems.

B Improved regional cooperation
frameworks for forecasting climate and
weather.

B Dissemination, emergency planning, and
response capacities developed in each of
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» Flash Flood Guidance System with Global
Coverage (FFGS): Southwest Indian Ocean
Flood & Flash Flood Guidance System

Enhance NMHSs capacity to issue

Foster verification of .
flash flood warnings

(flash flood) forecast
and warnings

Mitigate adverse impacts of
hydrometeorological hazards

Builds public confidence
through provision of
services /

Enhance collaborations
o} ' between NMHSs and DMAs

_ P Use state-of-the-art
W hydrometerological forecasting
models and techology

Provide extensive training to
the hydrometeorologists

HOW DOES IT WORK?

~0-@

Observed and forecasted rainfall
amounts are compared with how
much rainfall is needed to exceed
s0il and channel storage
capacities, resulting in flooding

Forecasters incorporate their
experience with local conditions,
additional data and information,

and any last minute local
observations from other stations

Using rerote sensing-based rainfall
estimates and preciplitation forecasts,
the system helps forecasters analyze
conditions that may trigger flash
floods, such as heavy rainfall, snowmelt
and rainfall on saturated solls
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Current gaps

® Early Warning Systems (EWS) and Coverage: Many countries in the Indian
Ocean region still lack adequate multi-hazard early warning systems. Efforts are
ongoing to close these gaps, particularly in SIDS and LDCs.

® Integration of Multi-Hazard and Climate Change Frameworks: Disaster risk
reduction strategies frequently address hazards in isolation, neglecting the
interconnected nature of risks. The increasing frequency and intensity of climate-
related events, such as cyclones intensified by the warming Indian Ocean, are not
consistently integrated into disaster planning.

® Community Engagement and Education: Risk communication strategies are not
always tailored to local languages and cultural contexts, reducing their effectiveness.
Strengthening infrastructure, enhancing technical capabilities, and improving
communication channels are essential to ensure effective early warning dissemination
and response.



What we have developed

Coastal city Ocean-bAsed Solution Toolkit for sustainable development (COAST)

Ocean & Climate Maritime Coastal Ocean Literacy

Integrated Coastal
Management

Blue Economy

and Capacity
Building

Early wArNing Navigation Ecosystem

Universal System Safety Health Development

Ocean Literacy
Alliance for
Primary and

Middle Schools

a Coral reef bleaching A
monitoring and
forecasting

Ocean renewable
energy development

Ocean Forecasting Maritime Silk Road
system forecasting
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Our Call for a Safe and Sustainable Indian Ocean

Strengthen Multi-Hazard Invest in Resilient Integrate Climate and Empower Communities
Early Warning Systems Infrastructure and Disaster Risk through Education and
(MHEWS) Planning Management Engagement
Expand gnd integrate | Promote rislf-informed e Support culturally tailored
region-wide early warning  urban planning and e e =Y ik communication and
systems that are people- enforce resilient adaptation into disaster community-led

centered, inclusive, and building codes in ;Irzl:nreev(\j/gflilsopo sccount  preparedness programs
accessible, especially in coastal zones to for the intensifying to strengthen local

Small Island Developing reduce vulnerability to impacts of warming resilience and foster a
States (SIDS) and Least sea-level rise, storm seas, extreme heat, and safety culture.
Developed Countries surges, and cyclones. rising sea levels.

(LDCs).



