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UNEP-WCMC’s mission?

To provide authoritative information about biodiversity and ecosystem services in a
manner that is useful to decision-makers who are driving change in environment and

development policy.
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CHANGE IN MAXIMUM CATCH POTENTIAL (2051-2060 COMPARED TO 2001-2010, SRES A1B)
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Subtropic and temperate ocean

From 1970 to 2006, as open temperatures were rising, catch In the tropics. the catch composition changed from 1970 to 1980 and
composition in the subtropic and temperate areas slowly changed then stabilized, likely because there are no species with high enough
to include more warm-water species and fewer cool-water species. temperature preferences to replace those that declined.
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Biogeographic shifts Changes in body size

Some species experience distribution shifts, abundance losses, or Marine water-breathing ectotherms increase
become locally extinct (dashed lines). Loss and invasion of prey their consumption rate and have a smaller
Primary production organisms and/or predators may Igad to c‘hangmg diversity and maximum bpdy size during warming. Changgs in
‘ foodweb structure and result in trophic cascade effects. the body size spectrum and food consumption
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| , rate may lead to changes in foodweb structure
; and dynamics.

{ates
"_’:y-l" 3
PRI Large fishes (sp. A)
Small fishes (sp. A) . o
[ ;E-A\.-IIIIIIIIIIII’X'A
oyt e, <
» v 1 )‘ : V4 4
— Small fishes (sp. B) : E Large fishes (sp.
> - "‘ o >
1 - {
\ \ | .
Phenological shift <
Changes in phenology due to climate change b
may lead to mismatch phenomena between SR
predator and prey, which may reduce .
abundance of the predator. .
T ®asssssEsnuEnnsnnnnnd
\ f ‘ R
RN T v AN T AU (77T AN (1| MUY (T AR A N1 AU 1T\ RN (1T RN (011 MU (77| AN (V11| MUNNA 7 ANUNEA (17| MRURR (1 MRARA |

10°® 107 10°6 10° 10% 1073 1072 10 10° 10 102 108 104 10° 106 107 108

Body Mass (g)
PCC

NTERGOVERNMENTAL PANEL ON
climate chanee

®
=)  Predator—prey interactions ¢y Competition +====d [nteractions that will be weakened or removed by climate change I

© IPCC AR5 WGII, Chapter 6: Ocean systems (2014) , @LVWeatherdon




@ OVERVIEW @ NUTRITION @ AQUACULTURE @ COASTALEBA @ BLUE CARBON @ NEXT STEPS

Habitat phase shifts Climate change is causing phase shifts--or the transformation of a
habitat into an alternative state as a result of environmental pressures—leading to the
“tropicalization” of temperate marine ecosystems.

Habitat phaseshift from a coral-dominated (left) to a algal-dominated coral reef (right).
Photo credit: Benjamin Mdller, NIOZ

€) summary: Weatherdon et al. (2016) DOI: 10.3389/fmars.2016.00048 g @LVWeatherdon
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Dimensions of marine food security | Climate
change is expected to affect all four dimensions of
the contributions of marine fisheries and
mariculture to food security:

* Availability (e.g., changes in fish habitats, fish
stocks and distributions);

* Stability (e.g., changes in seasonality, S Py g ] X
ecosystem productivity, variable catches); S Lt AT X ‘/ e

* Access (e.g., changes in opportunities to derive
livelihoods from marine fisheries and

mariculture); and

* Utilization (e.g., adjusting to species not
consumed traditionally; increased frequency of
disease and harmful algal blooms)
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Distribution of impacts Those with the least amount of income are
likely to be hit hardest by declines in fisheries.
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© National Geographic | “The World of Seven Billion”
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Global locations of fishing

Declines in and redistributions of fish are likely to have global impacts through
shifts in fishing activity, loss in domestic revenue, and reduced access to fish.
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Fisheries and economic development

Fish are also among the greatest source of income for many developing countries,
forming more than three times the amount of revenue to the next nearest
commodity, coffee.

NET EXPORTS OF SELECTED AGRICULTURAL COMMODITIES BY DEVELOPING COUNTRIES
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© FAO (2016) State of the World’s Fisheries and Aquaculture , @LVWeatherdon




@ OVERVIEW @ NUTRITION @ AQUACULTURE @ COASTALEBA @ BLUE CARBON @ NEXT STEPS

. @
UN Sustainable Development Goals by 2030 | In September 2015, UN SUSTAINABLE

Member States made the commitment to adopt a set of 17 global goals with DEVELOPMENT
associated targets, which include: G4ALS

susmmuum Enhance sustainable urbanization
1 ocomunes and increase adoption of climate
change mitigation and adaptation
measures. [11.3, 11.b]

NO Eradicate extreme poverty
pECEY and build resilience [1.1, 1.5]

ZERO End hunger and all forms of 1 GLIMATE Strengthen resilience to climate
S malnutrition. Al hazards, integrate climate
[2.1, 2.2] change measures, and raise

capacity in developing countries.
[13.1, 13.2, 13.b]

el Improve global resource 1 " Sustainably manage and protect
bl efficiency, decouple economic LB marine and coastal ecosystems
growth from environmental and increase economic benefits to
degradation, and achieve full Small Island Developing States.
employment [8.4, 8.5] [14.2, 14.7]
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795 million people are
undernourished globally.

(FAO, 2016)

Exactly how much
feed is needed
varies, depending
on the quality

and makeup

of the feed, the
health and age

of the animal,

the environment,
and other factors.

o
enocsd 0.8 2.9 1.7 1.1

to produce . . . ] _
one pound of ~ Cattle Pigs Broiler chickens Fish

body mass ‘

1 pound
of feed

ZERO
HUNGER — _
b 2 e, 1
“g ! CATTLE BREEDS VARY POUND
“SALMON RATIO; RATIOS FOR BODY
: OTHER FISH SLIGHTLY HIGHER MASS
© Danh Nguyen ’ f
© National Geographic | “How to farm a better fish” , @LVWeatherdon
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Fisheries and nutrition

Seafood provides important micronutrients that are
Increasingly recognised as having a significant effect
on development and health.

Uy e NATIONAL
SC'HOO'L OF PUBLIC HEALTH GEOGRAPHIC
‘@ ) © National Geographic | Chris Golden: Health of Planet, People Linked ' @LVWeatherdon
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nature International weekly journal of sclence

Nutrition: Fall in fish catch threatens human health

Christopher D. Golden, Edward H. Allison, William W. L. Cheung, Madan M. Dey, BenjaminS. Halpern, Douglas J. McCauley,
Matthew Smith, Bapu Vaitla, Dirk Zeller, & Samuel S. Myers

In the low-latitude developing nations, human nutrition is most dependent on wild fish, and fisheries are most
at risk from illegal fishing, weak governance, poor knowledge of stock status, population pressures and climate
change. These countries urgently need effective strategies for marine conservation and fisheries management
to rebuild stocks for nutritional security.

. Most reliant on fish and most vulnerable Reliant on fish and vulnerable to Less reliant and less No data
to micronutrient malnutrition micronutrient malnutrition vulnerable

Sub-Saharan African

' regions still largely
"s depend on domestic, In Bangladesh, much farmed

high-value fish is exported

to wealthier nations. Smallholder
systems, including fish farmed in
flooded rice fields, have improved

subsistence and
artisanal fishing.
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Projected percentage change in maximum marine catch potential by 2050 relative to 2000 levels Zmm HARVARD
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Golden et al. (2016) Nature doi: 10.1038/534317a , @LVWeatherdon
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@ OVERVIEW @ NUTRITION

First Nations’ food, social and Tsimshian
First Nations LEGEND

ceremonial fisheries’ catch , o
Changes in the availability

trends by region by 2050 O of catch by 2050 relative to
-4% -5% the baseline (2000).

Haida Nation . -
Heiltsuk . Low emission scenario

. First Nation High emission scenario*
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Weatherdon et al. (2016) (http://wcmc.io/PLOS_2016)
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Mixed impacts of climate on aquaculture

Climate change impacts on aquaculture are expected to vary by location, species,
and method.

WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION
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© FAO (2016) State of the World’s Fisheries and Aquaculture ’ @LVWeatherdon
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Integrated Aquaculture

More food, less pollution: waste produced by caged
fish seeps into surrounding water to nourish other
farmed products.

0
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(

Scallops

or mussels
(filter feeders)
Sea cucumbers Seaweed
or sea urchins (absorbs nitrogen
(bottom-feeders) and phosphorus)

© National Geographic | How to farm better fish , @LVWeatherdon
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Meters above chart datum

64  Sea surface at lowest tide

oy

Traditional ecological knowledge
Traditional clam beds were used for
millennia by coastal First Nations of British
Columbia, and are being re-introduced as
a means of sustainable mariculture.

Sea surface at highest tide
]

o

Boulder with barnacle scar

Clam Shell

Naturally sloped, unmodified beach

Zone of optimal littleneck and butter clam habitat

In-filled clam garden terrace

Photo credit: John Harper k. 4 s 0

© Clam Garden Network (https://clamgarden.com)
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Ecosystem-based adaptation in coastal environments

Guide and website on ecosystem-based adaptation aimed
at environmental and adaptation managers and planners,
with a range of different coastal EBA options supported by
case studies.

Options for Ecosystem-based

Adaptation in Coastal Environments
A Guide for environmental managers and planners

im United Nations Environment Programme = \ ) ﬁ d '.':‘ Io@

R Climate Disasters Ecosystem Environmental Chemicals Resource Environm
UNEP environment for deve“’pment Change & Conflicts Management Governance & Waste Efficiency Under Re\

Process

Coastal ecosystem-based

adaptation

Welcome to the UNEP coastal ecosystem-based adaptation

(EBA) website. This is your gateway to learning more about the
role of coastal ecosystems in climate change adaptation, how to
plan and implement coastal EBA options, and ensure their

ongoing success.

¥ B ¢ N
Vo N . W
\ v\ \
\i_\.!/!?'/ \g!”y TR\

UNEP UNEP WCMC

Coastal EBA guide: http://wcmc.io/coastal EBA-guide , @LVWeatherdon
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Coastal ecosystem-based adaptation decision-support tool

The tool is designed to support coastal ecosystem-based adaptation processes, identifying
key questions to address, key concepts, and useful resources.

@] STEP 1: UNDERSTANDING EBA

Key questions @ 5 STEP 2 UNDERSTANDING THE PLANNING
CONTEXT

v STEP 3: UNDERSTANDING THE
ADAPTATION CONTEXT

Do you have a clear definition of EBA? Does one already exist in your country
or do you need to establish a definition?

Step 3: Understanding the adaptation
Is the interconnectedness of human activities and ecosystems being test
conte

considered within adaptation planning?
5 Step 3.a: Understanding climate
Are you clear on what ‘coastal’ means in your context? change hazards

Are the links between EBA and other adaptation approaches in your country & Step 3.b: Understanding
clear? vulnerability

Step 3.c: Identifying adaptation
Explore the sections below for more information and guidance on these questions. (=] options

Cam\ fan)
N
Wy ey |

UNEP UNEP WCM

Coastal EBA website: http://web.unep.org/coastal-eba , @LVWeatherdon
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Interdependencies of fisheries, ecosystems, and coastal communities

The interdependence of ecosystems, such as coral reefs and seagrasses, as well as the
ecosystem services they provide in terms of coastal protection and food provision, are important
considerations in ensuring climate resilience (Saunders et al. 2014; Marques et al. 2014).

Fisheries LEGEND
° Impact of selected system (blue box} on other systems

° Impact of other systems on selected system {blue box}

1 SUSTAINABLE CITIES
AND COMMUNITIES £S5y

UNEP UNEP WCMC

Coastal EBA website: http://web.unep.org/coastal-eba y @LVWeatherdon
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Climate-resilient
communities and
protected areas

Enhancing livelihoods and
increasing socio-ecological
resilience in West African
coastal protected areas to
the negative effects of
climate change.

gj énergie
T4 environnement

enda développement
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Monitoring and
evaluation

Difficulty of detecting and @ (Coastal systems
1. Greater rates of sea level rise relative to global means

attri b uti ng su CCGSSfU | 2. Sea level rise consistent with global means
ad aptatl on measures. 3. Marine inundation of low-lying areas

4. Shoreline erosion
5. Coral bleaching in small island marine environments

6. Increased resilience of coral reefs and shorelines in the absence of
direct human disturbance

7. Acidification of surface waters
8. Degraded coastal fisheries
9. Degradation of mangroves and seagrass

©
Very high

©
High

[ Terrestrial systems
10. Saline incursion degrading ecosystems
11. Altitudinal species shift
12. Incremental degradation of groundwater quality
13. Island marine overtopping and rapid salinization of groundwater

Low Medium
Degree of confidence in attribution

@ Human systems

14. General environmental degradation and loss of habitat in urban
locations

15. Reduced tourism

16. Human susceptibility to climate-induced diseases
Very low Low Medium High Very high 17. Casualties and damage during extreme events
18. Re-location of communities/migration

2
B
Very low

Degree of confidence in detection

IpCC

ERGOVERNMENTAL PANEL ON

climate chanee

© IPCC AR5 WGII, Chapter 6: Ocean systems (2014) , @LVWeatherdon
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What are ‘blue forests’? Ecosystems, including mangrove forests, seagrass meadows
and saltwater marshes, that are noted for their ability to store and sequester atmospheric
carbon, thereby helping to address the global climate challenge.

13 EII-JIT%;E 14 ll-!IElEllW WATER

, @LVWeatherdon
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management of carbon
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: Blue Forests ecosystem services in ‘blue forest’
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\
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UAE BLUE CARBON PROJECT

Blue Carbon Mapping Tool http://bluecarbon.unep-wcmc.org/

Different ecosystems absorb CO,
\ from the atmosphere at different
rates. Coastal ecosystems have a

very high sequestration rate

Mangroves l

CO, burial rate
Kilograms per Km? per year

@ ~—— Maximum
Seagrasses @ .
— Minimum

75
% ~ : :
/
il
Eo N
\ 18

The carbon sequestered is then
stored in the living biomass of
l L plants, its above ground part

Visit abudhabi.bluecarbon_ i :
find out more about Blue
resourcein Abu Dhabi.  * S
,;//,\ f [0 |Ir')g_||a ]][”U]l 2
ff/,’,‘.‘b .,____,, Environment Agency - ABU DHABI

B M s

ABOVE GROUND

BELOW GROUND The largest amount of carbon is
stored by the plants in the soil,

below the ground level

¥ m \
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UNEP WCMC
© GEF Blue Forest , @LVWeatherdon
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Thank you for listening!
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