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Explosive growth of world population
Currently 7.6 billion

8.6 billion predicted for 2030

9.8 hillion predicted for 2050

774

Y United Department of Economic and Social Affairs

7 Nations

World population projected to

reach 9.8 billion in 2050, and 11.2
billion in 2100

The current world population of 7.6 billion is expected to reach 8.6 billion in 2030, 9.8 billion in 2050 and 11.2 billion in 2100, according to a new United Nations report being launched today. With roughly 83 million
people being added to the world’s population every year, the upward trend in population size is expected to continue, even assuming that fertility levels will continue to decline.

The World Population Prospects: The 2017 Revision, published by the UN Department of Economic and Social Affairs, provides a comprehensive review of global demographic trends and prospects for the future.
The information is essential to guide policies aimed at achieving the new Sustainable Development Goals.
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: SSP1-2.6 1 (SSP-shared socioeconomic pathway) scenario
Color | Robust Stgnal assuming that global net CO, emissions reach zero by 2050

DJF SSP1-2.6 (2021-40) No change or no robust signal
<4 Conflicting signals

IPCC, 6-s assessment report

In the near term (20211 2040), a 1.5 ° C increase In
the 20-year average of global surface air
temperature , relative to the average over the
period 18501 1900, is very likely to occur... (IPCC,
2021)
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Due to climate change and land degradation s uitable
land resources become increasingly limited
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FPopulation in the current view under exceptional drought 160,197,000
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CLIMATE CHANGE | Science 361, 916-919 (2018) 31 August 2018

Increase in crop losses to insect
pests in a warming climate

Curtis A. Deutsch’?*t, Joshua J. Tewksbury®*°{, Michelle Tigchelaar®,
David S. Battisti®, Scott C. Merrill’, Raymond B. Huey?, Rosamond L. Naylor®

Expected increase of loss of crop yield as the result of air temperature
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Oceanic environments: less
warming than in terrestrial .

environments, but still 2
Important alterations

Ocean Heat and Salinity

At the ocean surface, temperature has, on average, increased by
0.88 [0.68 to 1.01] °C between 1850-1900 and 2011-2020, with
0.60[0.44 to 0.74] °C of this warming having occurred since 1980.
The ocean surface temperature is projected to increase between
1995 to 2014 and 2081 to 2100 on average by 0.86 [0.43 to

147, likely range] °C in SSP1-2.6 and by 2.89 [2.01 to 4.07,
likely range] °C in SSP5-8.5. Since the 1950s, the fastest surface
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Observation-based SST climatology
[°C: HadISST 1995-2014)
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Observation-based Change Rate
(1950-2014)
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Ocean, Cryosphere
and Sea Level Change




Ocean Mixed Layer Depth (MLD) in Winter and Summer

Observed MLD L] e s g w1

(2000-2019) SSP1-2.6 MLD Change SSP5-8.5 MLD Change
—_— o

The upper ocean has become more stably stratified since
at least 1970 over the vast majority of the globe (virtually
certain), primarily due to surface-intensified warming and
high-latitude surface freshening (very high confidence). Changes




CMIP6 SSP1-2.6: 2081-2100
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Marine heatwaves — sustained periods of anomalously high
near-surface temperatures that can lead to severe and persistent
impacts on marine ecosystems — have become more frequent

over the 20th century (high confidence). Since the 1980s, they
have approximately doubled in frequency (high confidence) and
have become more intense and longer (medium confidence).
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Interacting environmental and chemical stresses under global
change in temperate agquatic ecosystems: stress responses,

adaptation, and scaling

Ulo Niinemets '~ - Anne Kahru** - Ulo Mander*® - Peeter Niiges' - Thina Nages ' -

Arvo Tuvikene' « Anti Vasemdigi®"
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Science of the Total Environment 682 (2019) 239-246

Contents lists available at ScienceDirect

SCiE.'HCE- OF B
Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Review
Comparing the impacts of climate change on the responses and linkages L)
between terrestrial and aquatic ecosystems upcais

Donat-P. Hider *x, Paul W. Barnes °

# Friedrich-Alexander University Erlangen-Niirnberg, Dept. Biology, 91096 Mdhrendorf, Neue Str. 9, Germany
b [ oyola University New Orleans, Dept. Biological Sciences and Environment Program, 6363 St. Charles Ave., New Orleans, LA 70118, USA

Climate change affects both aquatic and terrestrial ecosystems.
Some abiotic stressor are similar, some are unique



Climate Change: Abiotic Factors
Temperature, Carbon Dioxide, Precipitation, UV Radiation

§y 3 3

Agquatic Terrestrial
Salinity stress Migration Drought stress
Hypoxia e e stomatal function
Acidification Photodegradation S
Calcification UV sunscreens Crop yield
Coral bleaching Photosynthesis Food quality
Water mixing & Species interactions Fires
Circulation Community composition Soil erosion
Fisheries yield Species extinction Glaciers
Sea ica Alr quality effects

Flooding, Runoff, Eutrophication, Stream
Flow, DOM, Sea level rise, Carbon and
Water Cycles




Global food security: increase of world population +
climate change

EARTH-ORG

Climate Change Energy Pollution
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Since June 2023, the world has been witn
regions. Whether it is in India, China, Eu

weather changes such as floods, heatwave:
in the oceans. These natural disasters, the
agricultural sector, leading to hunger and

climate change on global food security.

Policy & Economics
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Biodiversity
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Global food crisis: whal

B News and Press Release « Source: ECHC(

The global food crisis is affecting million

In 2023, record levels of acute food insec
shocks. In 48 countries, 238 million peop
more than in 2022,

How is the EU reacting to this alarming tr
countries affected?

21.6 million more people face high level

According to the Mid-Year Update of the
least 238 million acutely food insecure pe
figure.

How is the EU helping?

Solutions.

Guides
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Official blog of the Met Office news team

European Commission's
Knowledge Centre for Global s
Food and Nutrition Secu Food and Agriculture Organization
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Climate change and
food security:
risks and responses
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Blue foods: fish, shellfish, plants and algae from fishing and
farming in marine and freshwater environments
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Blue foods constitute a major protein source worldwide.
More than half of blue foods come from aguaculture

FIGURE 1 ‘ Global production of protein in 2019

O © %

Aquatic foods Beef Sheep
158 MT and vea 15 MT
70 MT

World Economic Forum 2024



~ Morethan 30% of globa

More than 90% of global
aquatic food production
faces substantial risk from
environmental change,
finds new research

Despite their importance to global diets, the vulnerability of aguatic

foods to environmental change has been vastly understudied, with
the US and major producers in Asia most at risk.

June 26, 2023, LONDON - Many of the world's
producers are highly vulnerable to human-induced enviros

< For the first 1 A Lkl o 17 stress

harmful algal blooms. sea level rise, changing temperatures, pesticide exposure,

and more.

nature sustainability

Article
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https://doi.org/10.1038/s41893-023-01156-y

Vulnerability of blue foods to
human-induced environmental change
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E Check for updates

LingCao®'"| , Benjamin S. Halpern ®**", Max Troell ®**", Rebecca Short™",
Cong Zeng ®°", Ziyu Jiang®°", Yue Liu®°®", Chengxuan Zou®, Chunyu Liu®°®,
Shurong Liu®, Xiangwei Liu®°, William W. L. Cheung®’, Richard S. Cottrell®°®,
Fabrice DeClerck ®**, Stefan Gelcich®', Jessica A. Gephart®",

Dakoury Godo-Solo", Jessie lhilani Kaull”, Fiorenza Micheli®",

Rosamond L. Naylor®', Hanna J. Payne @, Elizabeth R. Selig®™®,

U. Rashid Sumaila®™ & Michelle Tigchelaar®*



Impact on quantity

Standardized impact score

0.0=0.2 02-0.4 0.4-0.6 0.5-0.8 0.8-1.0
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Impacts of global climate change on productivity
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Fish

Led by WorldFish

CGIAR

Accelerating _*
climate resilience of >
aquatic food sys‘tems'

Consortium of International Agricultural Research Centres (CGIAR).
Science for humanity's greatest challenges. Towards a world free of poverty,
hunger and environmental degradation, CGIAR is the worlds largest global
agricultural innovation network. https://www.cgiar.org



What needs to change

Fisheries- and
aquaculture-dependent
communities are among the
mast vulnerable to the
impacts of climate change and
are exposed to multiple
climate risks.

Small-scale actors in aquatic
food systems have limited
capability to predict and
respond to climate hazards.

There have been limited
policy and investment
interventions in creating
viable livelihood opportunities
for aguatic food systermn actors

living in poverty.

Action framework for climate resilient aquatic food systems

Sustainable and

predictable finance governance

Reduce Increase ability
vulrerabilities by to predict or
reducing risk and anticipate
expasure to climate hazards
hazards

i Increase . Social and
Ecological availability and Enhance capacity conomic
boundaries accessibility of to respond to ceonem:
viable livelihood climate hazards
WLI‘Ii'tiE'!

Access to market and non-market services

Outcomes

Poverty

Reduced vulnerabilities to climate and
economic shocks lead to increased
benefits from enhanced food and
nutritional security, and employment
and income opportunities.

Environment

Climate-aware investment and policy
interventions lead to improved
aquatic resources management—the
primary asset of people living in
poverty.

Equity

Investment and policy interventions in
climate resilience benefit those who
are furthest behind.
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European
Comimission

T .

BLUE FARMING IN THE EUROFPEAN GREEN DEAL

In May 2021, the European Commission published its new
strategy for sustainable aquaculture in Europe.



Global consumption of blue foods is five times greater than it was six
decades ago

More than half comes from aquaculture.
Aquaculture is one of the fastest growing food production sectors in

the world and I1s an important contributor to global food supply and
economic growth.

By 2030, its is expected that the world will be consuming 181 million
tons of aquatic foods annually.

Aquacultureproduction and consumption in the European Union (EU) has
not grown at the same pace as in other parts of the world.
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