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' CEG: Global Environmental Change: - Social

» Demographic
' » Urbanization
-+ Food ;
» Social organization
~+ Economy and finance
* Policy & law
.+ Technology
* Environment
» Hydrometeorological events
'« Culture

Why water
security is
crucial for
humans and
nature?

Source: transformed from Global
Water News, #9, 2010, p. 4

actors Business &
economic
actors

Modify

Life and livelihoods
eAspirations

*Poverty alleviation
*Health& well-being
*Security

*Employment, income
eLeisure

puewaq

Water resources

*Rain atmospheric water Water use
*Groundwater *Domestic
sLakes, rivers eAgriculture
*Reservoirs eLivestock
*Wetlands -Indugtry
Biological water *Services
*Wastewater °En_ergy
*Water in the soll Water sector eLeisure
*Desalinated water e *Transport
*Soil water *Environment



Water, people and food \

World Fupuhm:n TEHI Woaorld Water Resources
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Water: a crucial
ecosystem
Se rVi ce Services needed for the production

of all other ecosystem services
(e.g. nutrient cycling)

Material Social
minimum relations

Benefits obtained
from regulation of
ecosystems (e.g.

: climate regulation
Freedom and water

and Security purification)

Products obtained
from ecosystems
(e.g. food and water)

choice

Momay, WELL-BEWN®

Mon-material benefits obtained
from ecosystems
(e.g. cultural heritage)



Water, climate change;
biodiversity and soil

Reduced carbon sequestration

wiHLIgation o

—gl}—— Adaptation

decreased land & soil
organism’ species diversity

above & below grand Reduced primary mininggactivities
rarbon recerves production & nutrient land use change
cycling
droughts : urbanization reduced soll
in drylands conservation
land degradatian
sall erosion 1 faung I

compactation of soils

CLIMATE CHANGE
global temperature increase :
climate variahility
reduced carbon resendes) water erasion
& Increaased CO2
salinization
sodification
aquifer depletion

poor irrigation

watershed degratation
extreme weather events

accumulation of toxic substance
Increase of in water & soil
social vulnerability, poverty
pollution

sed level rise :
rainfall variability

WATER STRESS

dacragie in arganic
matters in soils

lack of water
and food

gender vulnerability
& survival strategles

plant diseases
& resistance

BIODIVERSITY LOSS

change In community stracture
& ethnic diversity

milgration
urbanization
clums

farest fires

land slides

hydro metearological

clisasters



CC increases number of water &

vectorborne diseases
¢ ree of organisms

ébacteria
évirus
éprotozoarios

& Free from toxiC substances
einorganic
eorganic

éAesthetically acceptable

eflavor

| S
escolor




CC a health threat

Waterborne: 884 millions (13%) are missing safe
water, produce 88% of diarrhea and 3.4 millions
deaths/year; vectorborne deaths: 3 million

Water, sanitation and hgrgiene can prevent at least
9.1% of global disease & 6.3% of all deaths.

2.5 billion people — half of the developing world —
lack access to improved sanitation (more than 35%
of the world’s population); improved sanitation

could save lives of 1.5 million children/ year
(UNICEF)

Water and sanitation produce economic benefits
ranging from USS 5 to USS 46 per USS 1 invested all
over the world. Clean water in the U.S. had a return
of 23 to 1 during the first half of the 20th century.



CC deaths/million

0-2
[ ]2-40
I 40-80
I 80 - 120

Deaths from climate change

Estimates by WHO sut
Copyright WHO 2005.

°

Environmental burden of disease
as % of total disease burden

]10-125%
1125-15%
B 15-20%
B 20- 25 %
B 25-30%
I 30-35 % o . .
| No data & Work Heallh Organizalion 2005, All gt reserved, e 10
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Environmental & social vulnerability, exposure
and disaster rlsks managemnt (DRM)

= poverty reduction |
= better education and awareness |

= sustainable development

= improved forecasting for warning
systems

= reduction of greenhouse gas
emissions

Vulnerability

Weather and
Climate
Events

DISASTER
RISK

=

= asset relocation
= weather-proofing assets
= early warning systems

IPCC @@

INTERGOVERNMENTAL PANEL on ClimaTe chanee wuo UNEP



30 years of fatalities and people
affected by disasters (1974-2003)

Total: 2.066.273 dead 5076 494 541 affected

Source: Hoyois and Guha-Sapir (2004)



Economic losses from climate-related disasters have increased, with
large spatial and interannual variation, but are higher in mdustrlallzed
countries, while fatalltles are higher in developing countries.

Managing the risks: hurricanes in the USA
Mexico, Central America and the Caribbean

Risk Factors

= population
growth

= increasing
property value

= higher storm

surge with sea
level rise

Projected globally: /ikely increase in average maximum wind speed
and associated heavy rainfall (although not in all regions)

_ Hurricane Katrina,__z'ﬂn_".i

Risk Management/
Adaptation

= petter forecasting
= warning systems

= stricter
building codes

* regional risk
pooling

IpCC

5o 3 B
aL pANEL ON ClimaTe chanee  wmo




@ Lara e highly vulnerable people
Environmental and regions
‘vulnerability

- increases risks

- during extreme
. events of
vulnerable people




Drought and enwronmental vulnerablllty due to
cllmate change' Palmer drought severlty mdex.
e A0 1900-2002 | 2 el

o '-i’ | 2 o e 4




- Climate change imacts rainfed
agriculture and produce hunger

80% of world’s agricultural area
generates 63% of foodin =~
rainfed fields; drylands cover
40% of land with 40% of people

one billion of people is hungry;
2050: 10-20% more risk of
hunger (WFP); CC may increase
hunger in 10 million children:in
2030; each day 27,000 people
die from hunger (3 million
children/year

Women in sub Saharan Africa
manage household food supply,
but lack services & resources;
93% rainfed land

U.pgradi.n? rainfed agriculture
gives social, food, economic &
environmental benefits




Climate change impact Direct consequences for food systems

Increased frequency and * Crop failure or reduced yields
severity of extreme weather * |oss of livestock
events * Damage to fisheries and forests

® Destruction of agricultural inputs, such as seeds and tools
* Either an excess or shortage of water

* Increased land degradation and desertification

e Disruption of food supply-chains

* |ncreased costs for marketing and distributing food

* |ncreased evapotranspiration, resulting in reduced soil moisture

* Greater destruction of crops and trees by pests

* Greater threats to human health (e.g. disease and heat stress) that reduce the
productivity and availability of agricultural labour

* Greater threats to livestock health

* Reduced quantity and reliability of agricultural yields

* Greater need for cooling/refrigeration to maintain food quality and safety

* Greater threat of wildfires

Rising temperatures

Shifting agricultural seasons * Reduced quantity and quality of agricultural yields and forest products
and erratic rainfall * Either an excess or shortage of water
* Greater need for irrigation

Sea level rise * Damage to coastal fisheries
e Direct loss of cultivable land due to inundation and salinisation of soil
e Salinisation of water sources




Glamer meltmg produces water rlsks

1957-59

"'.F’Ip

W 0.23 km?
| 1960-68

0.61 km?

i 1972
_Chacaltaya Q
_ glacier, Bolivia "*""
| | 1974

-

T\ o at 0.78 km?
e It _. 1975-77
%4 Gangotri glacier Cx\
retraced since S0 et

1 780 2001

0

""' Tsho Rolpa glacler |
. L Iake, Nepal, 1997

1879

1.02 km?
1983-84

1.16 km*

1988-90
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1854

1.39 km?

1997

1.65 km*® 5
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Water avallablllty Envwonmental changes
floods and droughts on Mt Klllmanjaro




Gender vulnerablllty and discrimination mcrease
somal vulnerablllty and destroy Ilvellhood

Managing the risks: drouaht in the context of food
" securit |n the drylands

Risk factors

1 Risk Management/

emore variable Adaptation

rain ¥ - improved water

secosystem
degradation

*hotter days

discrimination of

women crops

epoor healthand "
education 2
conditions

INTERGOVERNMENTAL PANEL oN ClimaTe chanee



Climate change,

disasters, water
and conflicts

Global climate change

Regional

Demand-side dynamics, e.g. water availability

- aton: growin, tion, wr anizar i
PopulMior: g, igeation, et Water management: Ability to learn and

- Economy: growth and structures =
- Sactors :Tagcdrt-_ra-. ndustry, domestic :_; adl:fa?t ;f;lima:a change, a.g.
—t  — Diata and mwon itoring

— Hard ling uncantainty

- Raiging water manansment's reallisncs
Water management: Institutional capacity, e.g. Regiona
- Wate policy : !_
— Financigl and technological capacities — water crisis

Folitical stability and governance

- Rignta of acceas and vas
— Handling rezource competiton — structures, e.g.

- — Frovigion of public goods
e — Enforcement of righta
- Dispoattion to nlergovermmeantal cooperation
Intergovernmental water regimes ‘

— instiutional quality and atahiiity
- Traraparancy and confidence-bulidng Destabilization
- Status of intergovammental retationships and conflict Social and community stability, e.g.
|| —Social disparities
— Hiztory of confiict
- Cutturs of participation
Violence

Boxes 1= 6: Dimensions of influence with key factors

, Influence of key factors on
-‘ Central causal chain — RN A



Cllmate change & armed confllcts _
e (1 989-2008)

1)
— Wor
Conflict History %, ~
| Mo Conflict
_ Conflict 1888 - 2007 Source: UCDP/PRIO Armed Conflict Dataset v5-2009;

g at: < http://www.prio.no/CSCW/Datasets/Armed-Conflict/UCDP-PRIO/>.
B confiict 2008 PR



Climate Change, disasters, vulnerablllty

Dlsaster

and development,

CLIMATE ¥ Vunerabily DEVELOPMENT

Natural Disaster Risk
Variability _ Management
Weather and |4
Climate ~DISASTER
R s
I| Anthropogenic Climate Change
Climate Change Adaptation

Greenhouse Gas Emissions

ICC &)@

INTERGOVERNMENTAL PANEL on ClimaTe chanee wno LM:P




Resilience building: bottom-up and top-
down, early warning, DRM, and
development processes

EVACUATION |

The most effective strategies offer development benefits in the relatively near
erm and reduce vulnerability over the longer term

IDGC &) @)

INTERGOVERNMENTAL PANEL on ClimaTe chanee WMo UNEP




3
~Impact in cascade: Water saving, _ S
} IWRM drought and Ilvellhogd : |
10ocm of less water for 1rr1gat10n in W T&_/I'TW_IT.{TTT/
‘one hectare signifies a reduction o T R S
of 1000 m3 of water, sufficient to “-":'i'ia Pl

* offer water for 4,000 people. \

+)

" Re’l@tibh:‘ bio't_echn'('):_l-o'gjr'.,“gen'et_ic, hy_dr'oio'gy, e'lgricultull‘-ef,. S,(_)ci(')l_ogy,'"'
economy, health, livelihood, poverty alleviation, etc.






