How to Adapt to Climate Change(s)

Face Reality and Take Action
Resilient Society against Climate Change

Climate Change Now and Future

Regional Action on Climate Change and

Kyoto International Con
6th October,

Prof. Dr. Ad
Chair of the Interna



Prof. Adel El-Beltagy, Copenhagen, COP15



b A S £
sl d .

/5 /i

Why a 4°C Warmer World
Must be Avoided

N
~




mate Change

Global temperature change (relative to pre-industrial level)
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Possible nsangeyiebds in
some high latitude regions

C = Celsius; COz = Carbon Dioxide
Source: Adapted from the Stern Review on the Economics of Climate Change.
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Sea level rise (metres)

Sea level rise

1.0

0.4 —

Scenarios
— A1B i
- = A1T All SRES envelope B
SsesAlrl including land-ice e
A2 uncertainty
— B \ i
— B2 B
Several models i
all SRES
envelope B
Model average e
all SRES e’ L
envelope i
f-"' o B
I I I I I I I
2000 2020 2040 2060 2080 2100
Year

All
1S92

I....-.-.........-.-........-‘.-‘-‘I
[l i i i e o o, S, S o e ey

h____________q

Bars show the
range in 2100
produced by

several models

Source: IPCC WGI Third Assessment Report, 21 Jan 2001




Projections of global mean sea level rise
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Threatened deltas
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Indicative population potentially displaced by current sea-level trends to 2050:
| Extreme =1 million people displaced |
High 1 million to 50,000 people displaced
Medium 50,000 to 5,000 people displaced
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Sea Level Raise
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Potential impact
of sea level rise
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Apple fruit set and yield negatively affected by warmer
winters and early springs
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Crops vulnerable to rising
temperature




Impacts in Alaska
3. Wetlands and Forests

Insect Pests

European slugs

> Aphids

» Birch leaf roller, birch leaf
miner, larch saw fly, aspen
leaf miner

» Woolly sawfly



How will beneficials and pests respond to
climate change and CO2?
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Potential Effects of Rising Temperature on Plant Disease

Wheat has been found to
be more susceptible to
rusts at higher
temperatures




Climate change impacts on

Aquaculture




aculture
2 fastest growing food
oducing sector in the world.

ghly diverse - 442 cultured
ecies In different systems.




Higher Water Temperatures

“ Higher inland water
temperatures may reduce
the availability of wild fish
stocks by harming water
quality, worsening dry
season mortality, bringing
new predators and
pathogens and changing

the abundance of food

available...."(\WorldFish

2007)




Anmimal production

Ecosystem change
Climate Change

Decision/Policy

makers

Environmental change

Emerging or re-
emerging animal
disease

Range of factors promoting emerging or
re-emerging animal disease
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Percentage global crop yield loss (present to 2050)

Percentage change in yields hetween present and 2050
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Spurces; Miiller and others 2009, World Bank 2008¢,
Note: The figure shows the projected percentage change in yields of 11 major crops twheat, rice, maize, millet, field pea, sugar baet, sweet potato, soybean, groundnut, sunflower,
and rapeseod) from 2006 to 2055, compared with 1996-2005. The values are the mean of three emission scenarios across five global climate models, assuming no CO, fertilization

[a possible boost—aof uncertain magnitude—to plant growth and water-use efficiency from higher ambient C0, concentrations). Large nenative yield impacts are projected in
many areas that are highly dependent on agriculture,




World Population: 1950-2050
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World Population

Present = 7.7 billion
2050 = 9.7 billion
2100 =11 - 17 billion

More than 70 % of the world
population growth between 2010 —
2050 will occur in 24 of the worid
poorest countries



Climate Migrants

* Professor Myers of Oxford University. Looking ahead to
2050 he has argued that “when global warming takes
hold there could be as many as 200 million people
[displaced] (climate migrants)

* This would mean that by 2050 one in every 45 people
in the world would have been displa
change

* Other estimates suggest a ra ‘
to One Billion.
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Environment and Security in the Mediterranean: Migration

Emigration country o Schengen area (associated with EU Citi hip of foreign population (> 10%) Total of foreign population
except United Kingdom and Ireland;

Immigration country plus Iceland, Norway and Switzerland) Others. Egypt 7 Mio
Momcco Albania

Main migration routes A Refugee camp 3 Mio
Palesllne Syrla

@ Migration hub 1 Mio

Italy Former-YugosIawa 0.4 Mio

Algena - Turkey

Sources: Frontex, Eurostat, Plan Bleu, Migreurop, Philippe Rekacewicz
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T'M SORRY. THERE ISN'T MUCH
WE LOST OUR HOME !!! T CAN DO FOR YOU. THE UNHCR DOES
OUR BEAUTIFUL PARADISE ISLAND NOT OFFICIALLY CONSIDER
1S NO MORE. WHERE CAN WE GO NOW? THE .CLIMATE CHANGE HOMELESS™
| AS REFUGEES.”




What does the future hold?

e Issue will be brought up later this year at COP21 in
Paris

 UN Advisory Group on Climate Change and Human
Mobility has pledged to provide technical

assistance to countries

e Current refugee crisis in Euro
the climate refugee crisis?






New Tools ofiScienceldaliechnolouy

Remote sensing, GIS/GRPS

Biotechnology/genetic ENGINEERNG:
Genetic and Proteomics (Gene miningisseic))

Simulation moedeling

Information Technelogy/ EXPert: Systemy/
artificial intelligence

Renewable enerngys soelarn Wind; kioruel
New energy-saving/technigues ferydesalination
and water: transportation

Nanotechnology, (Biosensors — Bioprocessing —

Nanomaterials).



http://www.csb.yale.edu/userguides/graphics/ribbons/help/dna_rgb.gif
http://www.csb.yale.edu/userguides/graphics/ribbons/help/dna_rgb.gif

Adaptation

A. New Genetic Makeup
- Varieties etc. (Heat & Drought Tolerance)
- Tolerance to biotec and abiotec stresses

B. New Agro management Techniques
on farm

93P3|MOWY|
93P3|MOWY|

- Irrigation & Nutrition efc..

Massive Program of
Capacity Building

Eleltagyz040
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(Y) Yield

(G) Genotype (E) Environment Productivity



With complete access to the ordered sequence of all 21 wheat chromosomes, the context of

regulatory sequences, and the interaction network of expressed genes, breeders and researchers
now have the ability to rewrite the story of wheat crop improvement.
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Gene families of wheat.

(A)Heatmap of expanded and contracted gene families. Columns correspond to the individual
gene families. Rows in the top panel illustrate the sets of gene-family expansions (++, red) and
contractions (—, blue) found for the wheat A lineage (Triticum urartu and A subgenome); the D
lineage (Aegilops tauschii and D subgenome); the A, B, or D subgenomes; or bread wheat
(expanded and contracted in all subgenomes).

(B)All enriched TO terms for the gene families depicted in (A). Overrepresented TO terms were
found for expanded families in bread wheat (all subgenomes, red), the B subgenome (green),
and the A lineage (T. urartu and A subgenome, blue) only, respectively. The x axis represents the
percentage of genes annotated with the respective TO term that were contained in the gene set
in question. The size of the bubbles corresponds to the P (-log,,) significance of expansion.



| JJ- Bread wheat: combining yield potential and
;—w > drought tolerance

Wheat trials at Tel Hadya: new genotypes
yield potential and input responsivene



Egyptian scientists produce drought-tolerant GM
wheat at (AGERI)

AT 1




Drought resistance corn (US)

DKC62-97 v=. P1151HR DKC63-07 v=. P1498HR DKC63-87 v=. P1324HR

Dekalb/Pioneer hybrid, Au



light-activated
v/ genome editing

v/ gene silencing
v/ gene activation




y’

r\ I\ ___ \_/

Topics in Agricultural

dlogy

e Agricultural and food system security, Food quality
control

e Smart delivery system (pesticides, nutrition, drugs)

e Biological labels and imaging

- New tools for molecular and new cellular biology

 New materials for pathogen dete environment
protection

e Microarrays: genes and pr

e Nanoparticle complexes

e Molecular machines



Relative water scarcity projections to 2025

Water Scarcity
.
M Group 1] (mainly West Asia and North Africa)
Group 2 (mainly Sub-Saharan Africa)
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More wetter & more drier

SRES A2 Annual Mean Precipitation Change: 2071 to 2100 Relative to 1990
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Per capita annual m3
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Sike irrigation ~ WDriplirrigation










NFT and hydroponics
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The future of food é
and farming: " OS0s= = =y

oy
2z
By 2050, climatic impacts on food security will be unmistakable. s -
. e 2 e | X2 o
There are likely to be 9 billion people on the planet, most people N | N
will live in cities and demand for food will increase significantly. I | |

Widespread impacts on food and farming are highly likely

Average decline in yvields for eight major crops Marine fisheries will ) .
across Africa and South Asia also be affected Fisheries
yields in high
- Iatitudes
r——
e - -

Fisheries wvields T e pE=— gy
inthe tropics

Heat and water may pass critical thresholds
Temperature water cycles will be very different and less predictable
increases of
more thamn 4°C
will endanger the
ability of farms
and ecosystems
to adapt

a- | P
Changes in the Sea level rises Changes in
intensity. freguency and melting groundwater

and seasonality of Elaciers and river flows
precipitation

We will need major innowvations in how we eat and farm
To cope with climatic changes, we may need to consider:

[ rie €50 o, -m-+[

Completely different Shifting production areas for Mew approaches to managing Restoring degraded
diets familiar crops, livestock and waste, water and energy im farmilands, wetlands
fisheries food supply chains and forests
SOURCES: Forter, J. R_, Xie, L., Challinor, & _ Cochrane, K., Howden, M_, Igbal. M_ hM_, Lobell, D, Travasso, M_ |. 2014_ Food
Security and Food Production Systems_ In: Climate Change 2014: Impacts, Adaptation, and Yulnerability., Contribution of %"’% e (")
Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. http:/fwww.ipcc-wg2 _ gow/ Agricultun:w-

With data from Cheung et al 2010, Cochrane et al 20059, Krox et al 20012 CELAR Fosod Security CCAFS



SDG's

Sendai




Sendai Framework

and the Paris Agreement

AR'fS:Vz‘“m '

In Paris, countries agreed to:

Hold the increase in the global average temperature to well
below 2 °C above pre-industrial levels and to pursue efforts to
limit the increase to 1.5 °C - recognizing that this would
significantly reduce the risks and impacts of climate change

a first ever global goal for adaptation. The goal considers
enhancing adaptive capacity, strengthening resilience and
reducing vulnerability to climate change — building on the

2010 Cancun Adaptation Framework which is anchored in DRR
VWV
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SENDAI
FRAMEWORK

Scopeand | ] giobal 1 Goal
Purpose Outcome o4

13 Guiding Principles

7 Global Targets

a4

e at 4 Levels
Priorities . _
for Action Local, National, Regional and Global

International Cooperation |
and Global Partnerships

Role of
Stakeholders
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Regional Platforms for
Disaster Risk Reduction

unisdr.org/weScoordinate/regional-platforms
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Susceptibility

Susceptibility
dependent on public infrastructure, nutrition, income and the general economic framework

B s

§

| R

. very low 9.40- 1630 ¢
T low 16.31- 2289 '

medium 12.90-3317
B high 33.18- 49.02
@ veryhigh  49.03-6938

no data available n -
Max. susceptibility = 100%, = _
Classification according to the quantile method .‘{‘:,','.I -_ g TR Bl




Vulnerability

Vulnerability
Vulnerability of society as the sum of susceptibility, lack of coping capacities and lack of adaptive capacities

B verylow  2457-3563

low 35.64- 45.03
medium 45.04-53.50 o=
89 high 53.51- 63.32

. very high 6333-76.19
no data available

Max. vulnerability = 100%, _
Classification according to the quantile method ﬁ?'ﬂ"




Lack of Coping Capacities

Lack of coping capacities
dependent on govemnance, medical care and material security

B veylow  3546-5481
T tow 5482~ 63.70
medium 68.71- 77.83 .
| ER
B high 77.84- 85.45 !
@ venyhigh  85.46-9436 2
no data available ék. =

Max. lack of coping capacities = 100%,
Classification according to the quantile method & g . et




Lack of Adaptive Capacities

Lack of adaptive capacities
related to future natural events and climate change

- very low 23.91-33.14

low 33.15- 4161

medium  41.62- 4735
B high 4736~ 5642
. very high ~ 56.43- 7355
= no data available

Max. lack of adaptive capacities = 100%, ,
Classification aceording to the quantile method ;




Disaster risk reduction cuts across the

2030 Sustainable Development Agenda

There are 25 targets,
directly and indirectly,

= e,

S THEGl[IBAI.GﬂAI.S relateo! to _dlsaster risk
WV’ ForSustiinebie Deveiopmen reduction in 10 of the

17 SDGs, firmly
establishing the role of
disaster risk reduction
as a core development
strategy.

: v
£ UNISDR




.i -.i

Geographic patterns of cropland sensitivity to precipitation
and temperature
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Cumulative marginal effects for precipitation and temperatur
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Positive marginal effects (Q > 1) are shown in yellow-
blue colors. For instance, Q = 1.1 indicates that the
term mean monthly precipitation increases by 1
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regions. For temperature, increases in seas
with the exception of mild positive effects




Regional Impacts of Climate Change
Impacts on Africa

Africa may be the most vulnerable continent to climate variability and
change because of multiple existing stresses and low adaptive capacity.
Existing stresses include poverty, food insecurity, political conflicts, and
ecosystem degradation.

By 2050, between 350 million and 600 million people are projected to
experience increased water stress due to climate change. Urban
population is also projected to triple, increasing by 800 million people,
complicating urban poverty and access to basic services.

Climate variability and change is projected to severely compromise
agricultural production, including access to food, in.many African
countries and regions.

Toward the end of the 21st century, projected sea level rise will likely
affect low-lying coastal areas with large populations, including Senegal,
Liberia, and Mozambique.

Climate variability and change can negatively impact human healthuin
many African countries, existing health threats — such as malnutrition,
malaria and other vector-borne diseases -- can be exacerbated by climate
change.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Regional Impacts of Climate Change

Impacts on Asia

« Glaciers in Asia are retreating at faster rates than ever documented in
historical records. Some glaciers currently cover 20% of the land that they
covered a century ago. Melting glaciers increase the risks of flooding and
rock avalanches from destabilized slopes.

« Climate change is projected to decrease freshwater availability, especially
In central and southeast Asia, particularly in large river basins. With
population growth and increasing demand from higher standards of living,
this decrease could adversely affect more than a billion people by 2050.

 Increased flooding from the sea and, in some cases, from rivers threatens
coastal areas, especially heavily populated delta regions in south and
southeast Asia.

e The impacts of climate change on crop yields are likely to vary drastically
depending on region, crop type, and regional changes in temperature and
precipitation. For example, by the mid-21st century, climate change could
increase crop yield up to 20% in east and southeast Asia, while decreasing
yield up to 30% in central and south Asia.

« Sickness and death due to diarrheal disease will likely increase in east,
south, and southeast Asia due to projected changes in the hydrological
cycle associated with climate change.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Regional Impacts of Climate Change

Impacts on Europe

« Wide-ranging impacts of climate change are already being documented in
Europe, including retreating glaciers, sea level rise, longer growing
seasons, species range shifts, and heat wave-related health impacts.

« Future impacts of climate change will likely negatively affect nearly all
European regions, with adverse social, health, and infrastructure effects.
Many economic sectors, such as agriculture and energy, could face
challenges.

* In southern Europe, higher temperatures and drought may reduce water
availability, hydropower potential, summer tourism, and crop productivity,
hampering economic activity more than other European regions.

* In central and eastern Europe, summer precipitation Is projected to
decrease, causing higher water stress. Forest productivity Is.projected to
decline. The frequency of peatland fires is projected to Increase.

 In northern Europe, climate change is initially projected to bring mixed
effects, including some benefits such as reduced demand for heating,
Increased crop yields, and increased forest growth. However, as climate
change continues, negative impacts are likely to outweigh benefits. These
Include more frequent winter floods, endangered ecosystems, and
increasing ground instability from thawing permafrost.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Regional Impacts of Climate Change
Impacts on Australia and New Zealand

Water security problems are projected to intensify with a 1°C global average warming in
southwestern and southeastern Australia, and in the northern and some eastern parts of
New Zealand.

Biodiversity within some ecologically rich sites, including the Great Barrier Reef and
Queensland Wet Tropics, will be at significant risk by 2050.

Sea level rise and more severe storms and coastal flooding will continue to affect coastal
areas. Coastal development and population growth in areas such as Cairns and Southeast
Queensland (Australia) and Northland to Bay of Plenty (New Zealand), would place
more people and infrastructure at risk.

Increased drought and fire are projected to cause declines in agricultural and forestry
production over much of southern Australia and the northern and eastern parts of New
Zealand.

Cascading and interacting economic, social, and daily life circumstances have
accompanied prolonged drought in rural regions. Drought-related worry and
psychological distress increased in drought-declared Australian regions,.particularly for
those experiencing loss of livelihood and industry. Long-term drought has,been linked to
Increased incidence of suicide among male farmers in Australia.

Extreme storm events are likely to increase the failure of dikes, levees, drainage, and
sewerage systems. They are also likely to increase the damage from storms and fires.
More heat waves are likely to cause more deaths and more electrical blackouts.
Indigenous populations are more exposed the risks of climate change than most other
Australians and New Zealanders.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Regional Impacts of Climate Change
Impacts on Central and South America

By mid-century, increases in temperature and decreases in soil moisture are
projected to cause savanna to gradually replace tropical forest in eastern
Amazonia.

In drier areas, climate change will likely worsen drought, leading to salinization
(increased salt content) and desertification (land degradation) of agricultural
land. The productivity of livestock and some important crops such as maize and
coffee is projected to decrease in some areas, with adverse consequences for
food security. In temperate zones, soybean yields are projected to increase.

Sea level rise is projected to increase risk of flooding, displacement of people,
salinization of drinking water resources, and coastal erosion in low-lying areas.
These risks threaten fish stocks, recreation, and tourism.

Changes in precipitation patterns and the melting of glaciersare projected to
significantly affect water availability for human consumption, agriculture, and
energy generation.

Climate change and land use changes are expected to increase the rates of
species extinction.

Warmer weather, milder winters, and changes in precipitation may increase
incidence of some vector-borne diseases, such as the chikungunya virus, which
IS transmitted by mosquitoes.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Regional Impacts of Climate Change

Impacts on North America

Warming in western mountains will decrease snowpack, increase winter
flooding, and reduce summer flows, exacerbating competition for over-
allocated water resources.

Disturbances from pests, diseases, and fire are projected to increasingly affect
forests, with extended periods of high fire risk and large increases in area
burned.

Moderate climate change in the early decades of the century is projected to
Increase aggregate yields of rain-fed agriculture in northern areas, but
temperature increases will reduce corn, soy, and cotton yields in the Midwest
and South by 2020. Crops that are near the warm end.of their suitable range or
that depend on highly utilized water resources will likely:face major challenges.
High emissions scenarios project reductions in yields by as much as 80% by the
end of the century.

Increases in the number, intensity, and duration of heat waves during the course
of the century are projected to further challenge cities that currently.experience
heat waves, with potential for adverse health impacts and increased stréss;en
energy systems. Older populations are most at risk.

Climate change will likely increasingly stress coastal communities and habitats,
worsening the existing stresses of population, development, and pollution on
Infrastructure, human health, and the ecosystem.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Regional Impacts of Climate Change

Impacts on Polar Regions

« Climate changes will likely reduce the thickness and extent of glaciers and ice
sheets.

« Changes in natural ecosystems will likely have detrimental effects on many
organisms including migratory birds, mammals, and higher predators as marine
species shift their ranges.

* Inthe Arctic, climate changes will likely reduce the extent of sea ice and
permafrost, which can have mixed effects on human settlements. Negative
Impacts could include damage to infrastructure and changes to winter activities
such as ice fishing and ice road transportation. Positive impacts could include
more navigable northern sea routes.

* The reduction and thawing of permafrost, sea level rise, and stronger storms
may worsen coastal erosion and disrupt both natural and social systems.

« Climate change effects—such as increases in coastal erosion, changes in the
ranges of some fish, increased weather unpredictability—are already disrupting
traditional hunting and subsistence practices of indigenous Arctic communities,
and may force relocation of villages.

« Terrestrial and marine ecosystems and habitats are projected to be at risk to
Invasive species, as climatic barriers are lowered in both polar regions.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Regional Impacts of Climate Change

Impacts on Small Islands

Small islands, whether located in the tropics or higher latitudes, are
highly vulnerable to extreme weather events, changes in sea level,
Increases In air and surface temperatures, and changing rainfall patterns.
Deterioration in coastal conditions, such as beach erosion and coral
bleaching, will likely affect local resources such as fisheries, as well as
the value of tourism destinations.

Sea level rise Is projected to worsen inundation, storm surge, erosion,
and other coastal hazards. These impacts would threaten vital
Infrastructure, settlements, and facilities that support the livelihood of
Island communities.

By mid-century, on many small islands (such as the Caribbean and
Pacific), climate change Is projected to reduce already limited water
resources to the point that they become insufficient to meet demand
during low-rainfall periods.

Invasion by non-native species is projected to increase with higher
temperatures, particularly in mid- and high-latitude islands.

Source: International Panel on Climate Change 2014 www.ipcc.ch



Table SPM.6: Examples of potential tradeoffs among adaptation objectives. [Table 16-2]

Sector

Biotechnology and
genetically modified
crops

Enhance drought and pest resistance;
enhance yields

Adaptation Objective Real or Perceived Externalit

Perceived risk to public health and safety;
ecological risks associated with introduction of
new genetic variants to natural environments

Subsidized drought
assistance; crop

Agriculture [
insurance

Provide financial safety net for farmers
to ensure continuation of farming
enterprises

Creates moral hazard and inequality if not
appropriately administered

Increased use of
chemical fertilizer
and pesticides

Maintain or enhance crop yields;
suppress opportunistic agriculral pests
and invasive species

Increased discharge of nutrients and chemical
pollution to the environment; increased emissions
of greenhouse gases; increased human exposure
to pollutants

Migration corridors;
expansion of
conservation areas

Enable natural adaptation and migration
to changing climatic conditions

Unknown efficacy; concems over property rights
regarding land acquisition; governance
challenges

Anticipatory
endangerment
listings

Biodiversity

Enhance regulatory protections for
species potentially at-risk due to climate
change

Addresses secondary rather than primary
pressures On species: CONCems over property
rights; regulatory barriers to economic
development

Assisted migration

Facilitate conservation of valued species

Potential for externalities for ecological and
human systems due to species relocation

Sea walls

Protect assets from inundation and/or
Erosion

High direct and opportunity costs: equity
concerns; ecological impacts to coastal wetlands

Managed retreat

Coasts

Allow natural coastal and ecological
processes; reduce long-term nisk to
property and assets

Undermines private property rights; significant
governance challenges associated with
implementation

Migration out of low-
lying areas

Preserve public health and safety;
minimize property damage and risk of
stranded assets

Loss of sense of place and cultural identity;
erosion of kinship and familial ties; impacts to
receiving communities

Increase water resource reliability and
drought resilience

Ecological nisk of saline discharge; high energy
demand and associated carbon emissions; creates
disincentives for conservation

Maximize efficiency of water
management and use; increases
flexibility

Undermines public good/social aspects of water

Desalination
Water -
Water trading
resources
mana gement
Water

recycling/reuse

Enhance efficiency of available water
resources

Perceived risk to public health and safety

Source: 46t session of IPCC, Montreal,




Table SPM.3: Entry points, strategies, measures, and options for managing the nsks of climate change. These approaches
should be considered overlapping rather than discrete, and they are often pursued simultaneously. Examples given can be
relevant to more than one category.

Entry Point Category Examples R E?;:ﬁf;{ §)
Human Low regrets options to reduce structural inequalities: improved accessto |13.1.2, 1331,
development education, nuintion, health facilities, energy, safe settlement structures, 134.1, 1342,
social support structures; reduced gender mequality and marginalization m (22,31
other forms.
Poverty Insurance schemes, social protection programs, disaster risk reduction. 13.1.2, 1331,
lleviation E Improved access to and control of local resources, land tenure, and storage  |13.3.2, 134.1
Vulnerability 2 facilities. Low regrets options to reduce structural inequalities.
raduction Forms of |Livelihood E Income and asset diversification. Improved infrastructure. Access to 13.1.1, 13.3.1, 13.4.1
through sectoral [ecunty technology and decision-making fora, enhanced agency.
LWL ) integration Disasier risk ﬁ Early warning systems. 11.73,22435,
and planning reduction and E 26.9.1
management | oo
Ecosystem Maintaming wetlands and urban green spaces, coastal afforestation. 8.3.3, Box 8.1,
management 15.3.1, Box CC-EA
Spatial or Provisioning of adequate housing, infrastructure, and services. Managing ~ |8.1.4, 8.4.3, 8.5.3
land-use development in flood prone and other high nisk areas.
lanning

Source: 46t session of IPCC, Montreal, Cana




Adaptation

Transformation

Source: 46t session of IPCC, Montreal, Cana

Engineered Sea walls, water storage, improved drainage, beach nounishment, flood 14.3.1. Table 14-2
!‘ shelters. Improved infrastructure.
Technological New crop and animal varieties, efficient imgation and water use, hazard 14.3.1. Table 14-2
Structural/ mapping and monitoring, carly warning systems, home insulation.
con Ecosystem- '¥ Wetland reestablishment, reestablishment of floodplains, bushfire fuel- 14.3.1, Table 14-2
based i reduction actions.
Services @ Social safety nets, food banks, vaccination programs, municipal services. 14.3.1, Table 14-2
Economic Financial incentives, insurance and other nisk spreading. 1332 1432,
g Table 14-2
Laws and #@ (Land zoning laws, building standards. easements. 14.32. Table 14-2
Institutional regulations E
G overnment ¥ National and local adaptation plans, urban upgrading programs, municipal  [14.3.2, Table 14-2
policies and E water conservation programs, disaster planning and preparedness.
programs w
Educational Awareness mising, extension services. 1433, Table 142
Informational g Hazard mapping and monitoring, early waming, community support 14.3.3, Table 14-2
Social ¥ groups.
Hehavioral i Houschold preparation, evacuation planning. retreat and migration, water 14.33,. Table 14-2
& conservation, storm drain clearance.
Practical Social and techmical innovations, behavioral shifts, or institutional and M52
E manacenal chanpes that produce measurable outcomes.
E g i P
Political Changes in the political, social, cultural. and ecological systems or 2052
alil:m of E structures that currently contnbute to risk and vulnerability or impede
changs E practical transformations.
L2}
Personal §. Changes in individual and collective assumptions, beliefs, values, and M52

worldviews that influence climate change responses.




“w< Jet Propulsion Laboratory ,
N7 California Institute of Technology Eye’s On Earth (NASA)

The California Institute of Technology ©2016

Monitor our planet's vital signs, such as sea level height, atmospheric carbon
dioxide concentration and Antarctic ozone. Trace the movement of water around
the globe using the gravity map from NASA's GRACE satellites. Spot volcanic
eruptions and forest fires using the carbon monoxide vital sign. Check out the
hottest and coldest locations on Earth with the global surface temperature map.




Conceptual diagram showing how vegetation structures, climate changes, and
human activities influence ecosystem functioning (e.g., productivity, carbon
sequestration, and biodiversity), which are the foci of this special feature.

Jingyun Fang et al. PNAS doi:10.1073/pnas.1700304115

©2018 by National Academy of Sciences I l q t ! -; ;
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Geographic patterns of cropland sensitivity te precipitation and

1 "Lt

temperature

0.85

summer, fall) were
dds ratio per unit

Cumulative marginal effects for precipitation and temperature
evaluated at long-term (1961-2000) mean conditions for eac
change in seasonal precipitation (10mm/month) and temp
Positive marginal effects (Q > 1) are shown in yellow-to-
blue colors. For instance, Q = 1.1 indicates that the o
term mean monthly precipitation increases by 10
on croplands (left) in subtropical regions (10-2
regions. For temperature, increases in season
with the exception of mild positive effects i



Changes in cropland share predicted by climate models
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Magnitude of Predicted Climate Change
Maps Depicting Predicted Climate Change

The agro-ecological landscape is forecasted to exhibit significant changes over the course of
the century; this results in shifts in the profitability per hectare of cropland

Predicted Change in Distribution of Agro-ecological Zones with (CCC Scenario), 2003 - 2100e

OBSERVED CCC 2100
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Sournce: “How Will Climate Change Shift Agro-Ecological Zones and Impact African Agricutture?” | PKurukulasunya & R. Mende sohn




Ecosystem climate change vulnerability
and conservation

Mapping vulnerability and conservation adaptation strategies under climate change JamesE. M. Watson, Nature Climate Change September 2013

. intactness
High climate stability
and vegetation intactness

low climate stability
high vegetationintactness

7 lowclimate stability

* and low levels of vegetation

tact The map illustrates the global distribution of the climate stability/ecoregional intactness relationship.
intactness ”

~ Ecoregions with both high climate stability and vegetation intactness are dark grey. Ecoregions with
Climate change vulnerable hi.gh climate .s.tub.iﬁt].f but low .feve..fE u;.f vegetation intactness are dark a:l'ange. Ecoregions with .f-u_w
climate stability but high vegetation intactness are dark green. Ecoregions that have both low climate

regions stability and low levels of vegetation intactness are pale cream.
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Ensuring climate resilience of agro-
ecosystems and sustainable management of
natural resources
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GDP Million Dollars

Palestine

Bahrain

lordan

Yemen

Libwa

Lebanon

Tunisiz

Syrian Arab Republic
Oman

Sudan

Miorocco

Euwalt

Algeria

Qatar

Irag

Egypt

United Arab Emiratas
Iran (Islamic Republic of)
Saudi Arabia

Wealth levels
vary enormously
across MENA

0

100,000 200,000 300,000 400,000

@ At the crossroads of Europe, Africa and
Asia.

@ 14 million km? of which more than 87 per
centis desert.

@4?1 millions inhabitants (6% of the world's
population) — High Youth population
(PGR=1.7).

@ 4.5% of the world’s GDP.

@ 60% of oil and 45% of natural gas reserves
in the world.

@ Great potential for the development of
Concentrated Solar Power in the world.

@ Home to important diverse landraces and
wild relatives of major food crops.

1.2 percent of the world’s renewable water
resources.



@IPCC report (AR5) converges on
an increase in time-space rainfall
variations (heighten and worsen
extreme climate extremes),
sudden temperature variations
and long period of droughts.

@Water scarcity presents an
immediate threat to agricultural
development and sustainability in
MENA.

@Climate change brings new
uncertainties, and adds new risks
and changes to already existing
risks.

depleted groundwater resources.

Climate Change in MENA

[ [ i -
"."..';"‘”a

According to IPCC computer modeling, an
estimated additional 80 million to 100 millio
people will be exposed to water stress by
2025, putting more pressure on already




 World’s most water
scarce and food-
important dependent
region

1 CLIMATE

_ * Climate change

LR regarded as a root

cause in the resurgence

of poverty, social

10 == vulnerability, conflicts
and migration in recent

years.



Biophysical Climate Change
Effects on
Agro-ecosystems

U.S. EPA/DOE Workshop

Research on Climate Change Impacts and
Associated Economic Damages

January 27-28, 2011

Cynthia Rosenzweig
NASA/Goddard Institute for Space Studies



Outline

e Estimates of current and likely impact of
climate change on biophysical response of
agricultural crops

e Data and models used to make projections

 Modulation of biophysical impacts via
adaptation

e Gaps and uncertainties



Expert System Approach

« Uses soil capability, climate, crop calendar, and simple productivity
relationships to estimate production potential of agricultural systems.

« Use calculator to project effect of changes in climate on production
potential.
Advan tag es Agro-ecological suitability and land productivity

Projects changes in both
production potential and

limate impact 4
esponse relations

spatial extent of cropping 9| O || == o y,
systems; global extent. e 10 Production +— Demand
',__ﬁ scenaro I f"'” Globa
Disadvantages ~ e isai?ﬁf{gffi'ﬁ
| 3% v —
Results not easily validated @,x:%, f%ﬁ%g e 5
in current climate. D A A SY g Fischer200s

Processes are represented Lt :
by 5i m p | IfIEd l'El ﬂtiD ns h | pS Spatial distribution of land use

GAEZ Data: yearly yield/monthly climate; soils; crop calendars; ag systems;]
Spatial resolution 5'x5" [at/long
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Historical
Observations, SHES,
CMIF and Earth

System Models . . -
Climate Scenarios
* Information
Crop Modeling Technologies:
sroups, Regional Crop Models = Online Project
Agricultural Experts v Guidance, Archive,
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AgMIP components and expected outcomes
Aggregation, Uncertainty, Agricultural Pathways




Capacity Building

Disaster Risk

Development
Management P

Governance

Local Sub-National Mational International

Source: 46t session of IPCC, Montrea



Regional to local information
IS needed for adaptation studies

Regional




CEIVMANENCHANGEFANDES USITAINABIEE
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*** Global classification masks
differences. j |

*»* Regional classification
regional differences.

*¢* National classification masks

agro-ecology

|
-

“Need to navigate across scales”



NEED CUTTING ACGROSS BOUNDARIES
Mitigation

Global Assessment

S~

Regional Assessment | Tauadsiiy

I Assess







Up-scaling and Transfer and
Extrapolation Adaptation

Similar environment Different environment

Ay

Ay

Integrated
Research Site



Linking global to regional climate change

 Regional phenomena, drivers, feedbacks and teleconnections
 Regional scale observations and reanalysis

e Interplay between internal variability and forced change at the
regional scale, including attribution

 Evaluation of model improvements, methods, including
downscaling and bias adjustment and regional specificities
 Confidence in regional climate information, including
quantification of uncertainties <
» Scale specific methodologies e.g. urban, moun
catchments, small islands

» Approaches to synthesizing information fr
evidence

Source: 46 session of IPCC, Montreal, Canada. Sep. 201



IPCC WILL MEETIN
KOREA ON 1-5 OCTOBER
2018.

IT IS PROJECTED THAT
IPCC AR6 SYNTHESIS







Latin America, Africa More Concerned about Climate Change
Compared with Other Regions

Regional medians

Very concerned that

Climate change is a Climate change is climate change will
very serious problem harming people now harm me personally
Lotin Amorc
Afica 2
curope 2NN I
nsia/Pacitic ECNNNINN o]
middie East XN 26
.
E-i?-'ﬁ E:i.‘..’li-
GLOBAL MEDIAN GLOBAL MEDIAN GLOBAL MEDIAN

MNote: Russia and Ukraine not included in Europe median. Asia-Pacific median includes China.
Source: Spring 2015 Global Attitudes survey. Q32, Q41 & Q42.
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Movie: An Inconvenient truth
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2007 Nobel peaCeghaureate:
Al Gore %

Movie: The day after tomorrow
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WE COULD HAVE STOPPED
CATASTROPHIC CLIMATE
CHANGE... WE DIDN'T. , ,

‘: BARACK OBAMA
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Observed U.S, Temperature Change
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May 2014

Members of Congress:
On behalf of the National Science and Technology Council and the US. Global Change Research Program, we are pleased
to transmit the report of the Third National Climate Assessment: Climate Change Impacts in the United States. As required by
the Global Change Research Act of 1990, this report has collected, evaluated, and integrated observations and research on
climate change in the United States. It focuses both on changes that are happening now and further changes that we can
expect to see throughout this century.
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Recent Sea Level Rise Fastest for Over 2,000 Years Global Tem 188 Continue i Rise
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Figure ES.8: The iop panel shows oisarved and recansinicied mean sea level for tha last 2,500 years. Tha botiom Figure ES.1: (left) Global annual average temperature has increased by more than 1.2°F (0.7°C) for the period 1886
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Billion-dollar disasters by type, from 1980-2017
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Billion-dallar events to affect the U.S. from 1980 to 2017 (CPI-Adjusted)

DISASTER
[YPE

W Orought

B Flooding

B Freeze

B Severe Storm

Tropical Cyclone

W Wildfire

B YWinter S5torm

B All Disasters
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EFFECTS OF MALNUTRITION IN IRAQI CHILDREN

% of children
30




IT ALWAYS SEEMS

: IMPOSSIBLE

UNTIL IT'S DONE.

~NELSON MANDELA




NEED CUTTING ACGROSS BOUNDARIES
Mitigation

Global Assessment
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Regional Assessment | Tauadeiily
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Assessment of climate change scenarios
on regional & local levels (Navigation
through/and across scale. i

Rapid transition to intersectoral thinking
institution  building. Planning, and [
policymaking for responsible sustainable
[agricultural aquaculture, fisheries, etc].

Coping with uncertainty - ‘shifting
baselines’.

Increased Investment In research
and information system.



The Decision Cycle

(Re) assess climate
affected decisions
and overall goals
Decision A
Select preferred otential Impac
option, implement CyC | € within decision
and monitor lifetime

Adaptation

Source: 46t session of IPCC, Montreal, Canad



ﬁ.ﬁ' Tonkin+Taylor
Connecting Science, Institutions and Society

for an Integrated DRR

Probabilistic
Global, location n
Regional Regional specific N
Model | Products hydro-met & ggd | '\ ’ ‘
Prodiict: = | “ Impact Outlooks
information Q& I[
Hazard Derivatives ( i
Risk Management tools

Natl. DRR Agencies, Communities

NMHS, NRM &
other Nat.Depts

WMO, ECMWEF, NCEP, CMA
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1.

A. In collaboration with existing platforms and mechanisms, RACC
alms at encouraging, supporting, initiating local and regional
assessments for the impact of climate change in the developing world.
B. Helps through its networks and the means to identify the gaps and
shed light on the way to bridge it.

Work with advanced institutions and leading entities in this field to
support and interact with the developing countries in order to enhance
and enrich the capacity building processes. In order to enable them to
participate effectively in developing and continuously revising the
regional and local assessment.

Finding the means to enhance the establishment of regional platforms
for disaster risk reduction.

Support and empower, through its network, the enhancement of coping
and adaptive capacities in the developing world.

Within the context of science and technology global platferm of STS,
RACC will play a role in accelerating the use of science and
technology innovative results in strengthening the coping and adaptive
actions and plans in the framework of regional assessments.
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Uneven Power Structures

Exposure to climate

change responses
(policies, mitigation
infegeﬂr / | adaptation)

Gender | Differential
Age Vulnerability
Ethnicity

(Dis)ability ’ _
?\E*E-:\"':"-En pda Exposure to climate
change (gradual shifts,

change in trends,
extreme events)

Uneven Development Pathways

Source: 46t session of IPCC, Montr
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