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Climate change is now a reality and worse than any of Spielberg’s fiction even imagined.
Since the dawn of industrialisation, humanity has waged a war with Nature.
Newton’s Law of Gravitation. How the apple went on the tree?

Climate change is consequence of by free-market and ultra-liberal capitalism.
Profit, greed and selfishness in not Society and Nature.

Since the dawn of industrialisation, humanity has been at war with Mother Nature.
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Climate change is weaponised as a geopolitical instrument by developed countries.
Countries that have contributed to the least CC are facing Survival threats.
The developed countries are not doing enough the save the Planet.

Our focus will be on the coastal fisheries, and these are the areas of interest.
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Planetary temperature results from the ratio between incoming and outgoing radiation and energy
absorption by land, sea, and atmosphere. At equilibrium, incoming and outgoing radiation to the
earth should be equal, and if so, the temperature will be stable. Change the magnitude of any one of
these arrows, and planetary temperature will change.

Greenhouse gases (GHGs) trap heat in the Earth's atmosphere, causing global warming. The main ones are carbon
dioxide (CO2), methane (CH4), nitrous oxide (N20), ozone (03), and water vapour (H20). They come from various
sources, such as fossil fuel burning, deforestation, agriculture, and industrial processes.

1. A stratosphere is enveloped in a blanket of GHG, which regulates the outgoing solar
energy and radiation. The perfect tuning of the layer of GHG has been disrupted due to an
overload of GHG, mainly CO2? Osmotic Filter / Regulator

2. Analogy to the Ozone layer depletion — Success of the Montreal Protocol.

3. Contextual blindness.
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a) Rising ocean surface Temperature,

b) Increasing acidification and Decalcification

Climafe Chapge c) Declining oxygen levels (Hypoxia/ Dead Zones)
affecting African B
oceans and seas: d) sea levelrise (SLR)

e) changing currents, and bio-chemical features

f) EWESs such as storms and cyclones

— a) Land and sea-based pollution (e.g., Plastics)

Non-climate threats
[Demographic Bomb,

Greed & Competition, —
Economic Inequalities, c) Degradation of coastal habitats
Geopolitical conflicts & wars]

b) Overfishing and Unsustainable fishing

|_ d) Seabed mining

Source : IPCC SPECIAL REPORT ON OCEANS & CRYOSPHERE UNDER CLIMATE CHANGE - AFRICA

The manifestation or pathways of Climate change
Amplified by non-climate and human-induced threats — a cocktail for disaster.
Human-induced Curable and non-curable diseases inflicted on Nature.

More to come and understand the Human-Environment Relationship
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To summarise Climate Change and Environment Health.
PPM: (Part Per Million) of Carbon in the Atmosphere.
Pre-industrial Era: Perfect climate/ Heaven of Earth

The world has passed + 1.5°C! Climate disruption can be felt by all.



Y
E€OFISH g/
=

1.4 - GLOBAL RISKS REPORT 2020

[Human-Being & Polarisation]

For the tropical Developing countries

RISKS

Food crises

Unemployment & Underemployment +*
Climate Adaptation & Mitigation measures
Extreme Weather events (Floods & Droughts)
Natural Disasters

Water crises

Biodiversity loss & Ecosystem collapse

NUS I e e b

TRENDS

1. Rising Income & Wealth Disparity
Climate Change

Environmental Degradation
Decline of multilateralism
Polarisation of Societies

AW

= The political, social, economic and
environmental risks are interconnected and
mutually reinforcing.

POVERTY — HUNGER - INEQUALITIES

Poverty anywhere is a threat to peace and prosperity everywhere — Nobody is safe if all are not safe !!

Let’s look at the perceived global risks. Nature - Society - Economy
The demand and supply of political commitment
A world full of contradictions and double standards.

The world needs a holistic and integrated approach to leave in peace with Nature.
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1.5 THE PLANETARY BOUNDARIES

[Interconnectedness]

OBSERVATION

1. Ozone Depletion in the Stratospheric : HFCL,
‘ Methane ... [ Recovering , Montreal Protocol |

2. Aerosol Loading: other gases used in deodorants and
other sprays harmful to atmosphere. [ Not
documented to-date]

3. Ocean Acidification: CO2 absorption causing

‘ decalcification of coral reefs & shell-bearing
creatures.

4. Phosphorus & Nitrogen Cycles — land-based chemical
and industrial effluents & run-offs [ Eutrophication &
Dead Zones]

5. Fresh water: 0.7 % of the volume of water; essential
for life. Polluted by intrusion of seawater / SLR.
Water stressed region due to Climate change.

6. Land-system change: Deforestation, alteration of
coastal areas, diversion from food crop to cash crops.

7. Biodiversity and Ecosystem: Still not well
documented

8. Climate Change: COP 21. Urgency to adopt

‘ decarbonisation pathways / zero carbon growth to
avoid +1.5-2.0 degree Celsius.

9. Other components not yet identified.

Source : Stockholm Resilience Centre

Humanity is at war with Nature, and it is suicidal!

A holistic approach (Earth — Ocean — Space)

Climate Change is not the only challenge.

Humanity has trespassed several planetary boundaries.
And they are mutually reinforcing.

Too many concepts but no concrete action!



2.1 - ES-SA-I0O WILD FISHERIES PANORAMA
[INLAND AND MARINE]
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INTEGRATED AND HOLISTIC APPROACH

Policy biases

We always looked at the fisheries sector in piecemeal.

It is one of the most prominent renewable natural resource sectors to sustain life.
Some countries consider it a social sector.

It is inextricably linked with the marine and aquatic systems.



N\

2.2 ES-SA-10 MARINE FISHERIES & ECOSYSTEMS
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Mapping of the wild marine fisheries.
Three broad types of species are nurtured by six main habitats

Predominance of small-scale fisheries operating in open access and informal settings.



2.3 DECLINING OCEAN HEALTH

[Weak Ocean Governance]

2.0 Crwor the Lt ey Socemdons, NasTwens v Shemgod Tomm of nabbist) KT The som.
1.5
£ . CLIMATE CHANGE . st | PRy e T
£ os Plastic e
§ YW : N -
= 1971-2000 average \ /! '/N\ @
@ o Ty e "\’—'""""fv J bk il I Aluminium
2 . Abd LA A
: N AV
E 0 I \ L
2
1.5 2
2.0 -
1880 1900 1920 1940 1960 1980 2000 2020 .-._u-. e

1974 1979 1984 1989 1994 1999 2004 2009 2013

# Atbiologically unsusiainable levels Bl Within biclogically sustainable lavels

The main challenges affecting the coastal and offshore oceans.
Climate change pathways

Land-based and maritime pollution

Dumping at sea

Overfishing and unsustainable fishing practices.
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reas represent EEZs representing 90%
of Primary Industries of New Zealand

No excuse for coastal and island countries.
90 % of world fisheries resources are within the EEZ.

Focus on the high seas, the Common Heritage of Humankind!

11
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Phytoplankton concentration in two seasons [Productivity of the Indian Ocean]:
Source: NASA SeaWiFS Ocean Colour Project
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Primary Productivity Indicators - The ocean is relatively barren in fisheries resources.
With patches of high productivity in coastal areas and high seas.

The richest zone of high productivity.
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!3.1 Climate Change Impacts on World Fisheries

[ Source: Sea Around us - 2009]

Change in catch potential
(% relative to 2005)
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1. Predicted change in fisheries potential induced by global warming and a relationship linking
distribution and potential catches.

2. It predicts that some countries will gain and lose from these changes (Cheung et al. 2009b). The
Tropical regions, or the Global South, are among the losers, and the winners will be the Southern and
Northern Hemispheres.

3. Note that these predictions do not account for changes in oxygen distribution and acidification of the
oceans and hence represent an optimistic scenario.

Impact of global warming on fisheries ecosystems and fish production
The Tropical and Subtropical regions are most affected.

Indian Ocean is most affected ( enclaved ocean) ( 15 to 40 %)
How to make policy sense at the national and local levels ?

The impact of acidification and sea level rise is not included.
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3.2 Climate Change Impacts on Global Fisheries

[Source: IPCC Climate Change Report2014]

20-49%
5-19%
0-4%
no data
5-1%
20--6%
50--N%

<50%

Extrapolating global averages to the regional and local
levels is not realistic. Local observations are

An emphasis of maximum catch potential and size of fish (stunting)
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[Source: FAO Report 2016 Climate Changes — Fisheries case studies]
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Synoptic sketch of possible spatial shifts of the purse seine fleets operating for tropical tuna
in the Western Indian Ocean by 2100, under the highest CO, scenario (RCP8.5)
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Purse seine (elevated S5T, for PS fishing for PS fishing
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A projection of the displacement of the purse seine tuna fisheries in the Indian Ocean (by
FAO)



?i) 4.1 - Vulnerability Assessment Framework
E€O FIS._;/ ! Climate Change Adaptation & Resilience Building

Climate change Sensitivity of
Exposure Ecosystem

1

Ecological Impact Ecological
Potential Resilience

Ecological

Socio—economic] [Socio-economic

Exposure Sensitivity

|
. . Human and
Social-economic

Socio-economic | impact Potential institutional
L

I

Social-Ecological Vulnerability

daptive Capacity

Vulnerability Framework
Understand the CC impact and Responses in Coastal Fisheries:
An intersection of bio-ecological and socio-economic factors.

Methods applied by the Observatory.
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Biophysical
changes from Effects on: Impacts on:
global warming
Species composition
_ Production & yield
Changes in: Production Distribution
[Ecology Diseases
Ocean currents Coral bleaching
Calcification
ENSO
Sea level rise Fishing ‘& T s
Rainfall Aquacylture Infrastructure
operations
Riverflows
Lake levels Camunhes lli?sslfﬁahn;:ﬁg g‘)”afzsets
Thermal structure Livelihoods . )
Displacement & conflict
Storm Severity
Storm frequency ) ; e
o Wider society & Adaptatlon & mitigation costs
Acidification e Market impacts
y :
Water allocation

To sum up: ( Causality and feedback loop)
The causes and effects of climate change on marine fisheries:

a) Fisheries ecosystems

b) Fish production/fishing operations
c) Livelihoods and well-being

d) Society and Economy

Regional and local diversities and refugia.
No one-size fits all. Global averages are potentially misleading.
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4.3 Climate Change Pathways

E€O ny [Externalities to Coastal Fisheries & Local Response]

£

Managing multiple stressors
EXTERNAL STRESSOR MANAGEABLE STRESSORS

I
\\ // FISHERIES
Global Warming =~ -_—
~ g3 COASTAL DEVELOPMENT

A

- ACIDIFICATION ﬁ Cooperation
oo, \ MPA & RESERVES
Jr:(-:

CYCI.ONESI
I’ ‘l\ \
SEA-LEVEL RISE E LAND-BASED POLLUTIONS |

CCis like cancer. It has long-lasting effects.

Multiple stressors
Good practices / Adaptation measures.

Refugia ( MEAs) CC BD DD
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5.1 - COASTAL MARINE FISHERIES

CLIMATE IMPACTS & ADAPTATION MEASURES

| CLIMATE DRIVEN STRESSORS | NON-CLIMATE DRIVEN STRESSORS

LAND-BASED & POP GROWTH OVERFISHING DEFICIENT
MARITIME COASTAL ANDIUU GOVERNANCE
POLLUTION URBANISATION  (POUCHING) MANAGEMNT

CLIMATE CHANGE IS A STRESS MULTIPLIER AND AMPLIFIER

Run-offs of Alien Invasiy Unsustainable Tragedy of the
Sediments, species fishing Commons
& Chemicals Dom. Wastes practices

THE SPIN-OFF EFFECTS

FISH PRODUCTION FISHING OPERATIONS COMMUNITIES LIVELIHOOS 'SOCIETY & ECONOMY
Species C D & Fishing Costs and Revenue Damage /Loss - Fisheries Loss / Damage of private assets
Distribution Net Income Infi & 1f { Houses, household eqts)..
Declinein Fish Production & Yield  Safety at Sea / Loss of lives Damage / Loss —Fishing Assets Risk to Public health & lives
Displacements & Conflicts over Conflicts over resources & fishing Food & Nutrition Insecurity & Market Impacts
resources grounds Poverty Foreign Trade

CLIMATE ADAPTATION MEASURES — NO REGRET POLICY

- Post harvest losses - Diversification & Alternative - Improved food safety and - Improved Governance

- Marketing & Value addition livelihoods quality management - Ecosystem —based Mgmt

- Smart aquaculture development - Improve fishing assets & - Education & Awareness building - Climate Proofing Policies at

- Improved MPA & Reserves technologies - Migration Sectorand national level

- Research & Development - Insurance Scheme - Improve Early Warning System - Climate Adaptation Investments
- Social assistance / Compensation - Regional Cooperation

Focus on adaptive measures and no-regret policies.
Coming close to the socio-ecological realities of the SWIO region.

Reviewing the fisheries economics and management in the CC era.
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5.2 - LIVING WITH THE PLANETARY BOUNDARIES

[Doughnut Economics]
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Cop, 1 fres 2

1. UN MEAs & Others Yersion o™ 1. Inequalities

2. MDGs & SDGs 2. Polarisation / Competition
3. Green & Blue Economy 3. Human Behaviour

Living within the planetary boundaries

Every individual can contribute — Sustainable Consumption — Sustainable Production

A Bottom-Up approach.
Take care of the planet’s health, and the dis-ease will take care of itself.

Globalisation with a human face — Strong global institution within the Rules of Law.

Bluing the fisheries sector with a human face.
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Dr S Sweenarain
ECOFISH’s Fisheries Economist & Technical Coordinator
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The generalisation of the global average of the climate pathways is inappropriate.
The planet is not flat, and the in-situ data is needed to cross-check.

Awareness-raising and informed policy and management decisions.

21



