Managing altered hydrological flow in a changing climate

One of the most characteristic symbols of climate change

on glaciers, snowmelt and runoff and subsequent impacts

is the melting of glaciers. Since the beginning of the 20th

on human activities. They are supported by a network of sta-

Century up to 70 per cent of the African tropical glaciers have

tions monitoring glacier mass balances, their accumulation

been receding and more than 20 per cent of the European

as well as melt characteristics, dynamics of snow fields which

glaciers have disappeared in the past 30 years .

are critical input information for modeling changes in snow
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and glacier fields to simulate impacts on water resources
and related fields depending on the changing availability in
time and space of water resources from melting glaciers and
snow. The World Meteorological Organization’s Cryosphere
Watch is a fundamental initiative that supports observations
and monitoring of glaciers and snow. Scientific knowledge
about cryospheric processes including glacier mass balances, snow and glacier melt and its consequences on water
Changes in the extent of glaciers over the past century (from

– the hydrological cycle – most significantly in changes of

www.worldviewofglobalwarming.org/pages/glaciers.html)

water resources will form the foundation of measures to
adapt agricultural practices to changed water flows, provide

Snow and glaciers provide the world’s most important stor-

adequate information for the design and operation of hydro-

age of freshwater. The melting of snow and glaciers result in

power plants, prevent disasters from glacier lake outburst

a drastically changed pattern of water resources availability

floods , and help communities dependent on snow and gla-

most notably from the high mountain ranges of the world.

ciers for fresh water supplies.

In the Himalayan range alone, over 1 billion people are affected from changes in the storage of water in the form of
snow and glaciers. Considering that almost 70 per cent of
the world’s fresh water resources are stored in glaciers and
ice, mostly in the poles and Greenland, increased melting as
a result of climate change leads to sea level rise with direct

The Global Framework
for Climate Services
(GFCS) in support of
the Water Community

Water is fundamental to life. Population growth, urbanisation, and soaring industrial
and agricultural use have increased demand for this precious natural resource. At the
most basic level, people need freshwater drinking supplies which are increasingly
strained in areas such as arid parts of South America and Africa and inland regions
of Asia and Australia. Groundwater reserves are being depleted and, globally, water
scarcity is a major problem, affecting one in three people.
Already manifested challenges including shifting seasonal
rainfall, increasing climate variability and their impact on
water resources availability are likely to be exacerbated by
climate change impacts, including sea-level rise and the
likelihood of increases in extreme events such as floods
and droughts. This will lead to far-reaching repercussions
for food production, health, energy, urban and industrial
water supply and biodiversity. It will affect people, ecosystems and socio-economic development, potentially
jeopardising sustainable development and poverty reduction efforts.

consequences in many coastal regions of the world. Melting
ice caps, in particular at the poles, are also said to accelerate climate change processes as their capacities to reflect
sunlight will be diminished. Knowledge about how, when
and how fast glaciers and snow-covered areas are melting
are essential for long-term adaptation to climate change on
global scale as well as for hundreds of millions of people
who depend on high mountain regions as their water tow-

Changes in hydrological flow such as here in the Wangchu

ers. Several initiatives around the world have developed

Basin, Bhutan may aid stakeholders to prepare for the future

tools to help assess future projected climate change effects

(from ICIMOD, geoportal.icimod.org/ScienceApplication)
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UN System
delivering as one on
climate knowledge

Higher water temperatures and low flow conditions as a
result of droughts are projected to worsen water quality. A
reduction in groundwater storage in coastal areas can cause
an intrusion of saltwater into groundwater-based water
supply schemes. Sea-level rise in coastal regions likewise
affects groundwater aquifers, reducing freshwater availability. Floods may re-activate river sediments containing toxic
materials.
Better integrated water management will be key to our efforts to adapt to climate variability and change. According
to UN-Water, it will require policy shifts and significant investment, and more comprehensive and sustainable data
collection and monitoring systems to improve and share
knowledge about climate and water and derived adaptation
strategies and actions.
This conceptual perception underlies the Global Framework
for Climate Services, which has identified water as one of its
top priorities. The Framework aims to strengthen the flow

of climate information to all sectors of society to ensure
that decisions are based on the best possible science. It will
provide a permanent platform for dialogue between climate
information providers – including meteorological and hydrological services – and users in the water, food security,
disaster reduction and health sectors.
Agriculture consumes more than 75 per cent of freshwater
resources worldwide. Knowing about the onset, location
and intensity of rainy and dry seasons well ahead of the projected onset helps farmers plan the timing of planting and
variety of crops. Climate conditions also affect the amount
of water available for hydropower generation. Better management of water storage in dams, reservoirs, streams and
groundwater aquifers helps moderate the variability of water
resources availability as well as improving the management
of floods and droughts.
Climate data and information underpin the planning and
management of surface water supplies and disaster risk
reduction. They are essential for calculations regarding
the frequency and duration of heavy rainfall, the probable
maximum precipitation, low-flow and flood forecasting and
water resources assessment. Such data, collected on weekly, seasonal and annual timescales and at national, regional
and local levels, and shared with stakeholders at all levels
are now more essential than ever to develop operational
water management strategies, including flood and drought
preparedness and response.
To learn more about the Global Framework for climate
Services visit www.wmo.int/gfcs
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global coordination of drought-related efforts of existing organizations and agencies with regard to:
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Better scientific understanding and inputs for
drought management;

•

Drought risk assessment, monitoring, prediction
and early warning;

•
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mitigation across sectors; and
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Drought risk reduction and response.
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and glacier fields to simulate impacts on water resources
and related fields depending on the changing availability in
time and space of water resources from melting glaciers and
snow. The World Meteorological Organization’s Cryosphere
Watch is a fundamental initiative that supports observations
and monitoring of glaciers and snow. Scientific knowledge
about cryospheric processes including glacier mass balances, snow and glacier melt and its consequences on water
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In the Himalayan range alone, over 1 billion people are affected from changes in the storage of water in the form of
snow and glaciers. Considering that almost 70 per cent of
the world’s fresh water resources are stored in glaciers and
ice, mostly in the poles and Greenland, increased melting as
a result of climate change leads to sea level rise with direct
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Water is fundamental to life. Population growth, urbanisation, and soaring industrial
and agricultural use have increased demand for this precious natural resource. At the
most basic level, people need freshwater drinking supplies which are increasingly
strained in areas such as arid parts of South America and Africa and inland regions
of Asia and Australia. Groundwater reserves are being depleted and, globally, water
scarcity is a major problem, affecting one in three people.
Already manifested challenges including shifting seasonal
rainfall, increasing climate variability and their impact on
water resources availability are likely to be exacerbated by
climate change impacts, including sea-level rise and the
likelihood of increases in extreme events such as floods
and droughts. This will lead to far-reaching repercussions
for food production, health, energy, urban and industrial
water supply and biodiversity. It will affect people, ecosystems and socio-economic development, potentially
jeopardising sustainable development and poverty reduction efforts.

consequences in many coastal regions of the world. Melting
ice caps, in particular at the poles, are also said to accelerate climate change processes as their capacities to reflect
sunlight will be diminished. Knowledge about how, when
and how fast glaciers and snow-covered areas are melting
are essential for long-term adaptation to climate change on
global scale as well as for hundreds of millions of people
who depend on high mountain regions as their water tow-
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Higher water temperatures and low flow conditions as a
result of droughts are projected to worsen water quality. A
reduction in groundwater storage in coastal areas can cause
an intrusion of saltwater into groundwater-based water
supply schemes. Sea-level rise in coastal regions likewise
affects groundwater aquifers, reducing freshwater availability. Floods may re-activate river sediments containing toxic
materials.
Better integrated water management will be key to our efforts to adapt to climate variability and change. According
to UN-Water, it will require policy shifts and significant investment, and more comprehensive and sustainable data
collection and monitoring systems to improve and share
knowledge about climate and water and derived adaptation
strategies and actions.
This conceptual perception underlies the Global Framework
for Climate Services, which has identified water as one of its
top priorities. The Framework aims to strengthen the flow

of climate information to all sectors of society to ensure
that decisions are based on the best possible science. It will
provide a permanent platform for dialogue between climate
information providers – including meteorological and hydrological services – and users in the water, food security,
disaster reduction and health sectors.
Agriculture consumes more than 75 per cent of freshwater
resources worldwide. Knowing about the onset, location
and intensity of rainy and dry seasons well ahead of the projected onset helps farmers plan the timing of planting and
variety of crops. Climate conditions also affect the amount
of water available for hydropower generation. Better management of water storage in dams, reservoirs, streams and
groundwater aquifers helps moderate the variability of water
resources availability as well as improving the management
of floods and droughts.
Climate data and information underpin the planning and
management of surface water supplies and disaster risk
reduction. They are essential for calculations regarding
the frequency and duration of heavy rainfall, the probable
maximum precipitation, low-flow and flood forecasting and
water resources assessment. Such data, collected on weekly, seasonal and annual timescales and at national, regional
and local levels, and shared with stakeholders at all levels
are now more essential than ever to develop operational
water management strategies, including flood and drought
preparedness and response.
To learn more about the Global Framework for climate
Services visit www.wmo.int/gfcs

