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Who is IPCC?
•The IPCC was established in 1988 by WMO and UNEP to
assess, on a comprehensive, objective, open and
transparent basis, the scientific, technical and socioeconomic information relevant to understanding humaninduced climate change, its potential impacts, and options
for adaptation and mitigation
•The IPCC is an intergovernmental and scientific body with
195 country members
•It does not undertake new research, nor does it monitor
climate-related data, instead, it conducts assessments of
knowledge on the basis of published and peer-reviewed
scientific and technical literature.
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Observed Changes: Precipitation

Figure 2.28: WGI AR5

Observed Changes: Precipitation

•
•
•

NH midlatitudes have been getting wetter
Tropics and Mediterranean area getting drier
Sahel recovery in recent decades

Figure 2.23: IPCC WGI AR5

Observed Changes in Indices of Extreme
Precipitation

•
•

In parts of North America and Europe, precipitation intensity has increased
Lack of sufficient data preclude drawing conclusions in many parts of the globe

Figure 12.22: IPCC WGI AR5

Projected 21st Century Precipitation Changes
(RCP8.5)

•
•
•

Hatching => mean change < 1σ
Strippling => mean change > 2σ and at least 90% of the models agree on the sign
Precipitation increases in some wet regions and decreases over the dry subtropics

Projected changes in other components of the
Hydrological Cycle

• In some areas, increased evapotranspiration tends to counteract
the effects of increased precipitation on soil moisture

•
•

•

At daily to weekly time scale, a shift to
more intense individuals storms is
projected
At seasonal to longer time scales,
more frequent and intense periods of
agricultural droughts are projected
over certain land areas
20-year return levels of annual
maxima of daily rainfall are projected
to occur more frequently (RP < 20 yrs)

Figure 12.26: IPCC WGI AR5

Projected Changes in Indices of Extreme
Precipitation

Key Points
• Changes in the flow and storage of water in the earth’s system beyond those
expected from natural climate variability are projected to occur
• Some places (e.g. near the equator, NH mid – high latitudes) are projected to
experience more precipitation and an accumulation of water over land, while in
others (e.g. the subtropics) the amount of water is projected to decrease
• Because subtropics are home of the world’s deserts, increasing aridity in already
dry areas is favourable for expansion of deserts
• Changes in the character of precipitation show contradictory effects: more intense
downpours which may cause flooding and longer dry periods which may cause
more droughts
• Uncertainities associated with projected changes in near-surface soil moisture are
larger because of the complex interaction between processes which govern in
precipitation, evapotranspiration, overland flow, drainage, infiltration and
heterogeneous and difficult-to-characterize system properties (e.g. slope and soil
texture which may influence the ratio of runoff to precipitation)

Figure 3.1: IPCC WGII AR5

Impacts on Fresh Water Resources

• WGII acknowledges that changes in the hydrological cycle due to
climate change can lead to diverse impacts and risks, which are
conditioned by and interact with non-climatic drivers of change
(demographic, socio-economic, technological and lifestyle
changes) and water management responses

Figure 3.4: IPCC WGII AR5

Projected Changes in Annual Streamflow

• Mean percentage changes in annual runoff from a 2°C
change in global mean temperature above the 1980-2010
mean (5 CMIP5 GCMs and 11 hydrological models)

Figure 3.5: IPCC WGII AR5

Projected Changes in Monthly Streamflow at
Catchment scale

• Monthly percentage runoff changes corresponding to a 2°C
change in global mean temperature [7 models; lines show one
model for 2°C (dotted line) and 4°C temperature changes]

Type of Hydrological Impact or
change

Indicator

Change/Impact

Decrease of global scale renewable
water resources

% global population affected by a
water resource decrease of more
than 20% relative to the 1990s

Up to 2°C above the 1990s, each °C
of GW affects an additional 7%

Decrease in global scale renewable
groundwater resources

% global population affected by a
groundwater resource decrease of >
10% by the 2080s relative to the
1980s

24% [11-39% under RCP2.6]
38% [27-50% under RCP8.5]

Exposure to floods at the global
scale

% global population annully exposed
in the 2080s to a flood
corresponding to a 100-year flood
discharge for the 1980s

0.4% [0.2-0.5% under RCP2.6]
1.2% [0.6-1.7% under RCP8.5]

Change in global scale irrigation
water demand

Change of required irrigation water
withdrawals by the 2080s relative to
the 1980s

-0.2 to 1.6% under RCP2.6
6.7-10% under RCP8.5

Table 3-2: IPCC WGII AR5

Summary of Some Projected Impacts

Category

Options

Institutional

•
•
•
•
•
•
•

Design and operation

•
•
•

Reduce impact of natural
disasters

•
•

Support integrated water resources management, including the integrated
management of land considering specifically negative and positive impacts
Promote synergy of water and energy savings and efficient use
Identify low-regret policies and build a portfolio of relevant solutions
Increase resilience by forming water utility network working teams
Build adaptive capacity
Improve and share information
Develop financial tools for the sustainable management of water, and for
considering poverty eradication and equity
Design and apply decision-making tools that consider uncertainty and fulfill
multiple objectives
Revise design criteria of water infrastructure to optimize flexibility and
robustness
Ensure plans and services are robust, adaptable, give good value, are
maintainable and have long-term benefits

Implement monitoring and early warning systems
Improve defenses and site selection for key infrastructure that is at risk of
floods

Table 3-3: IPCC WGII AR5

Some Adaptation Options

The End

