Effects of climate change on planet ocea
IPCC 5th assessment report and beyond
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According to emission scenarios oceans are: ... warming
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OBSERVATIONS
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OBSERVATIONS
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Unabated Ocean Warming by 2050 Projections |2°C

2051-60: fish and invertebrate biomass and diversity displaced and reduced at

low latitudes
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REDUCED HABITAT range of marine fishes

and invertebrates due to

>>2°C

thermal constraints combined with oxygen loss

in the oceans
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Unabated Ocean acidification affecting mollusk and crustacean fisheries,
and coastal protection by coral reefs
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AN EXAMPLE: COMBINED IMPACTS OF CLIMATE DRIVERS: | 1.5°C
ocean warming and acidification, vs. 2°C
a comparative view across LTGGs based on risk
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Linking to INDCs and Global Stocktake

é‘cosysf .
%,  Services

29
%,
23

OCEAN RISKS

Finfish Open ocean
carbon uptake

protection

Warm water | (e T & . i : C

corals

Fin fisheries 5 1 . 5

(low latitudes)

Mangroves

Fin fisheries

S
eagrass (mid- and high latitudes)

(mid-latitudes)

TO BE ASSESSED IN AR6

Magnan et al. 2016 Nature Climate Change



The maps show areas to be flooded with sea levels rising by 30 cm, 50 cmand 1 m
respectively - Photo: Courtesy of the Vietnam Academy for Water Resources



Impacts on coastal systems

Vietnam is expected to face very high impacts and associated annual
damage and adaptation costs of several percentage points of GDP. The
highest vulnerability comes from sea level rise and associated impacts.

* Impacts: Sea-level rise, coral bleaching, ocean acidification, reduction in
tourism arrival (high confidence), increased frequency of natural disasters
like typhoons and floods.

» Specific regions at high risk in Vietnam are areas exposed to sea level rise
and extreme events and with concentrated multidimensional poverty.

Ha Long Bay with high vulnerability of sea level rise. It is located on in northeast Vietnam, is known for its ipcc o
emerald waters and thousands of towering limestone islands topped by rainforests. (ﬁ_ {
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(c) Risk for coastal human and natural systems impacted 1.5°C

by|sea level rise ?
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Sea level rise beyond 2100 may challenge natural and human systems: 1.5°C

High ambition mitigation needed ....affecting habitat, freshwater
resources, human society through

E P flood events
~—— 18 i ?-Q &J B
- N .

g ) Paleo-observations as a reference
E 15 - I 5-9 m : ...during the last interglacial
Q 19 L (Eemian, 125.000 ya, at 0.7-2°C
q>) above pre-industrial)
1 (Dutton and Lembeck, Science 2012)
©c O - I
Q
N 6 , >7m : ...last time when the
g atmosphere had 400 ppm
_&I) 5 | | CO, (in Pliocene, 3-5 Mya)
&
[ 0] — | | TO BE

Global mean temperature IN ARG

change (°C)
Knutti et al., Ngeo 2015 IDCC %) @)

INTERGOVERNMENTAL PANEL on ClimaTe chanee who UNEP



REDUCING RISKS:

REGIONAL ADAPTATION IS

ALREADY OCCURRING
Ocean acidification: Defending oyster
cultures at the US Westcoast against
inflow of acidified water.

* Marine Protected Areas: Enhancing the
resilience of coral reefs and their fish
stocks against warming and acidification.

* Restoration of Mangrove Forests as in

- - ‘,-_-ietnam

...but adaptation capacity is
highest under moderate climate
change,
< 1.5°C



A sense of urgency:
Overcoming societal inertia and inaction in transformation....

- Ocean ecosystems are for the first time
noted in the UNFCCC Paris agreement,
even if only in the preamble.

However, more needs to be done:

- strengthen further the visibility of
the Ocean by its formal integration
into the UNFCCC process.

- enhance and exploit the science
basis of ocean related solution
options:

- Marine protected areas
- Blue growth (conservation/restoration)

- Sustainable development (blue economy)

A common response even
among those who know...!?
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Thank youl!

IPCC WGII Ocean Reprint Collection:
http://ipcc-wg2.gov/publications/ocean/
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