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date physical understanding of the climate
system and climate change, bringing together
the latest advances in climate science, and
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The lessons learnt from the past
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The Climate SpiralTemperature annomalies (1880-2024)
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Changes in global surface temperature relative to: 1850 = -1900

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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Facts

CO, Sea level
concentration rise

Highest Fastest rates
in at least in at least
2 million years 3000 years

IPCC, 2021: Summary for Policymakers. In: Climate Change
2021: The Physical Science Basis.







Ice Loss in Greenland 2002 -23 (GRACE)
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Facts

CO, Sea level Arctic sea ice
concentration rise area

Highest Fastest rates Lowest level
in at least In at least in at least
2 million years 3000 years 1000 years
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n Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,) 8}t CMIP5 .
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Facts

CO, Sea level Arctic sea ice Glaciers
concentration rise area retreat

Highest Fastest rates Lowest level Unprecedented
in at least in at least in at least in at least
2 million years 3000 years 1000 years 2000 years

IPCC, 2021: Summary for Policymakers. In: Climate Change
2021: The Physical Science Basis.
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Climate Change in the

Third Pole
.

Source: The State of the Cryosphere 2025 - ICCI

FIGURE 2-1 - How much ice will remain? Key Impacts
Region Temp. % Ice % Ice % Ice GLOFs
L] o o
(60% loss) at3°C at2°c at1.5°C Glacial Lake Outburst Floods

Rockies (W. Canada/U.S.) 0.7°C (1) 10% 20% Rainfall Flooding
iceland 0.9°C 0% 10% 359% Intensified monsoon & runoff events
European Alps 0.9°C 5% 15% 35% Water Resources

Reduced freshwater for billions
Scandinavia 1.0°C 0% 0% 20%

Droughts
Central & Eastern Himalaya 1.2°C 15% 25% 40%

Seasonal water scarcity downstream

v Feedback loops amplify all effects over time




DISTRIBUTION OF EARTHS WATER

Atmosphere Living things
3.0% \ 0.26%

Rivers
0.49%

Surface/other
freshwater 1.2%

Freshwater 2.5%

wamps,
marshes
2.6%

Soil
moisture
3.8%

Total global Freshwater Surface water and
water other freshwater

Credit: Timothy Bralower © Penn State University is licensed under CC BY-NC-54 4.0

Most water in earths atmosphere and crust
comes from saline seawater, while fresh
water accounts for nearly 1% of the total.

In all, water from oceans and marginal seas,
saline  groundwater and water from
saline closed lakes amount to over 97% of
the water on  Earth, though no
closed lake stores a globally significant
amount of water. Saline groundwater is
seldom considered except when evaluating
water quality in arid regions.



WHAT IS WATER CRISIS?

Global physical and economic water scarcity

Little or no water scarcity
Physical water scarcity

Approaching physical
water scarcity

B Economic water scarcity
Mot estimated

Source: World Water Development Report 4. World Water Assessment Programme (WWAP), March 2012.

Water scarcity i1s defined as the
point at which the aggregate impact
of all users impinges on the supply
or quality of water under prevailing
institutional arrangements to the
extent that the demand by all
sectors, including the environment,
cannot be satisfied fully. Water
scarcity is a relative concept and can
occur at any level of supply or
demand. Scarcity may be a social
construct (a product of affluence,
expectations and customary
behavior) or the consequence of
altered supply patterns - stemming
from climate change for example.

Hydrologists typically assess scarcity by looking at the population-water equation. An area is experiencing water stress when
annual water supplies drop below 1,700 m3 per person. When annual water supplies drop below 1,000 m3 per person, the

population faces water scarcity, and below 500 cubic metres "absolute scarcity".
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