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Climate change impacts on water



Key  Questions under this “perfect storm”

1. Can 9 billion people be fed 
equitably, healthily and 
sustainably?

2. Can we cope with the future 
demands on water?

3. Can we provide enough 
energy to supply the 
growing population coming 
out of poverty?

4. Can we do this whilst 
mitigating and adapting to 
climate change?
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Water is a key resource

From Newspapers and Media

• Climate change could lead to China-India water conflict

• Climate change could increase UK risks of overseas conflict

• Climate change raises conflict risk in South Asia, warn experts

• US military says climate change could increase wars, conflict

• UN Water Report: Climate change to exacerbate water stress



• Direct risks to water quality

• Water-related impacts on nature, ecotone and aquatic ecosystems

• Impacts on Terrestrial ecosystems

• Impacts on agriculture and food security

• Impacts on energy production

• Impacts on water infrastructures

• Impact on urban livelihood

• Impact on international crisis, migrations, conflicts

Direct and indirect impacts of Global Change on the water 
sector



• Favour shared understanding of processes and trends in EU and 
China

• Push Central and Local governments to take Climate Change 
issues into everyday policy development and in the design of more 
appropriate governance structures

• Favour common effort in developing and adopting adequate 
technologies

• Put forward mitigation / adaptation strategies
• Finance joint R&D programs to tackle CC-related issues

How CEWP can help



 Catchments, rivers and deltas management and governance

 Climate Change and extremes: Floods 

 Climate Change and extremes: Drought and water scarcity 

 Adaptation of agricultural practices

 Water supply and management

 New / improved technologies

R&D areas for enhanced collaboration in the water sector



Catchments, rivers and deltas management and governance

• Development of innovative, integrated, adaptive and participatory
management approaches in catchments, rivers and deltas

• Strengthening policy integration, coherence and water policy coordination

• More accurate assessment of the impact of multiple pressures on the
quality of freshwater and related ecosystems over time

• Development of climate sensitive, smart responsive, scientifically 
grounded PoMs and understanding the temporal and spatial cumulative
effects of measures

• More reliable information and evidence for decision makers to target
water quality investments to reduce pressures

R&D areas for enhanced collaboration in the water sector



Climate Change and natural hazards: Floods

• Flood risk assessment models and tools;

• Development of mitigation measures;

• Operational forecasting and early warning including effects on society and
water sectors

• New flood mitigation measures, such as nature based solutions will add
societal value in terms of biodiversity, aesthetics, public health and
societal resilience.

R&D areas for enhanced collaboration in the water sector



Climate Change and natural hazards: Drought and water scarcity

• Improved understanding of and ability to predict water availability, deepening
our knowledge on land-atmosphere feedbacks, on water use (socio-economic
impacts on the water cycle);

• Development of innovative methods for rational, supported decision making 
during droughts, accounting for all stakes, including nature (minimum
environmental flows);

• Development of methods to climate/drought-proof abstraction permits

• Development of mitigation measures, including water saving, nature based
solutions, circular use, risk-free water re-use.

• Enhanced assessment of impacts of droughts on water quality (ecological
status) and biodiversity.

R&D areas for enhanced collaboration in the water sector



Adaptation of agricultural practices

• Research into drought tolerant crop species

• Appropriate cultivation/soil management techniques

• Rainfall harvesting

• Research into forest management techniques of the “Pro Silva” type
along with the one into the shifting of forest-steppe ecotones

• Overcoming bottlenecks for the adoption of smart irrigation techniques

• Common research infrastructures in sensoring, gps-driven machinery,
irrigation, DSS

R&D areas for enhanced collaboration in the water sector



Water supply and management

• New sources of drinking water supply and new ways of water conveyance
with less water losses

• Means and options for artificial groundwater recharge (modelling of
natural recharge rates and times of travel to recharge)

• Water reuse, recycling technologies

• Storage options and ecosystem impacts

• Climate-change related surface and groundwater pollution

R&D areas for enhanced collaboration in the water sector



New / improved technologies

• Monitoring technologies for Compounds of Emerging Concern (CEC)

• Nanostructured / active membranes for filtering microplastics and CEC

• Proximal / Remote Sensing technologies and products

• Zero (polluted) water discharge technologies for industries

• Dual systems water distribution in urban areas

• Urban sludge treatment for making safe reuse possible

R&D areas for enhanced collaboration in the water sector



We need to act now, before it becomes too late…

Thank You
谢谢各位

antonio.loporto@cnr.it



Uncertainties in understanding Climate Change 

There is good agreement that:

• Globally rainfall will increase

• Nearly everywhere temperatures will increase

• Extremes will increase

• Generally dry areas get drier and wet wetter

• Sea level will rise

There is not good agreement:

• Rainfall trends in many regions of the world

• The magnitude of the changes are uncertain

• Different hydrological models give different responses to rainfall drivers

We know there will be changes
in rainfall and temperature
regimes (it is arguable there
already have been) but the
detail is unclear



(+ ?) Perturbation to 
the NAO (North 

Atlantic Oscillation)

Increased salty 
outflow to 

Atlantic

Changes the evaporation─precipitation 
balance in the western basin.  Salinity 

increases in the Mediterranean Sea

Aged airmass advected to 
other regions, in part 

(daily), or in toto (every 
3  to 10 days) 

Mud floods

Augmented 
soil erosion

Torrential rains over 
areas surrounding the 

Mediterranean 
increase in autumn-

winter-spring

 LAND-USE & 
SURFACE 
CHANGES

* EVAPORATION 
FROM SEA

Alter the MOISTURE, 

HEAT, & pollutants
added to seabreezes

+ Pollution Effects 
(e.g., nucleation)

Loss of summer storms. 
Drought increases over 
coastal mountains and 

other inland areas

Cloud Condensation 
Level rises above 
coastal mountains

Combined greenhouse 
heating additionally 
increases the Sea 

Surface Temperature by 
the end of summer

Non-precipitated H2O vapour 
& pollutants (O3) follow the 
return flows aloft, and pile 

up in a system of layers, 4.5 
to 5.5 km deep, over the sea 

Perturbations (?) 
to extra-tropical 
depressions & 

hurricanes, in the 
Western Atlantic 
South-Eastern 

USA

Condensation 
nuclei 

transported 
across Atlantic 
to Caribbean

Frontal precipitation becomes 
erratic.  Increases over British 
Isles in summer & decreases 

over Southern France, Iberian 
Peninsula, and northern Africa

Drought (F.S. & 
S.Str.) increases 

rapidly over 
Southern Europe

Heterogeneous 
reactions in 

shallow clouds: 
sulphatation 

and nitrification 
of Saharan dust

African routes: 
central and/or 
Southern Atlas 
(with vertical 
recirculations)



• Storms causing diffuse pollution and sewage flooding (58 per cent of water and
sewage treatment works are vulnerable to flooding under the current climate),

• Lower flows giving less dilution,

• Higher temperatures and more sunlight giving increased risk of algal blooms
but increasing wastewater treatment performance,

• Rising sea levels knocking out water treatment.

Direct risks to water quality



• Too much and too little water

• Eutrophication and DO deterioration, vanishing of cold water species, spread of
alien species

• Decrease of ice cover might have positive impact in some regions.

• Parasite mobility and reproduction rates increase with temperature

• Inundation and displacement of coastal wetlands and lowlands du to sea level
rise

• Loss of mangroves, salt marshes and/or intertidal habitat

Water-related impacts on nature, on the terrestrial, 
ecotone and aquatic ecosystems



• Pole-ward (northward) and upward shifts in ranges in plant
and animal species

• Increased species richness at altitudinal margin

• Upward (mountains) and northward shifts of tree line

• Changes in high mountain vegetation types and

• Invasion of evergreen broad-leaved on the mountains

• Increasing productivity of forest.

• A change in phenology of spring events

Impacts on Terrestrial ecosystems



The impacts of climate change on water resources and agriculture in China, Shilong Piao et al., Nature, Vol 467,  September 2010



Regional warming has extended the length
of the potential growing season for crops,
allowing both earlier planting and later
harvesting and northward expansion of rice
planting.

Warming has already enabled a significant
northward expansion of rice planting in
Heilongjiang Province (the northernmost
region of China) from 48 °N to 52 °N (data
from the Chinese National Bureau of
Statistics)

Impacts of climate change on water resources and 
agriculture in China

The impacts of climate change on water resources and agriculture in China, Shilong Piao et al., Nature, Vol 467,  September 2010



The VICIOUS CYCLE: water scarcity limits climate change solutions 
AND climate change limits water scarcity solutions

CWR Big Picture: Water and Climate Change, ChinaWaterRisk.org; http://www.chinawaterrisk.org/the-big-picture/water-climate-change/


