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1. Key issues about climate change adaptation and water
management.

The consequences of climate change are already affecting everything on the earth’s
surface activity and most of these effects are going to happen through a common
element: “changes in the water cycle”. The changes affecting water at any stage are
going to be some of the most urgent and difficult challenges to be managed by
people worldwide.

Scientific data, observations and future climate scenarios provide enough evidences
about changes on freshwater resources and its impact on ecosystems and societies.

The adaptation to these new circumstances in unavoidable and must be addressed
immediately.

The making of the list of all the effects of climate change over the water cycle, or even
just over the freshwater resources is a very complex task. We must at least clearly
identify the more relevant effects specially the ones influenced or enhanced by the
current human activities.

Hydrological cycle

The greenhouse gas emissions and large scale land use changes, for more than
one century have a direct consequence: atmosphere warming. This effect has been
clearly linked to changes on the earth hydrological cycle, such as the variations on
the water vapour content in the atmosphere, on the intensity and extremes of the
precipitation models, on the increasing on ice melting and the reduction of snow
cover and soil changes on moisture and runoff.

As a rule, changes on precipitation show important variability both, at space and
time levels. At a large scale approach, over the last century and mainly since the
70’s, precipitation in high northern latitudes has mainly increased while in southern
latitudes (30° to 10°) has decreased. The proportion of rainfall coming from heavy
events has been increased in most areas as well as it has been observed
duplication of the very dry areas surface. Mountain glaciers and snow cover in the
Northern hemisphere have been significantly reduced and consequently the amount
of stored water has also diminished. Those changes in mountain snow and glaciers
melting also had consequences on rivers and lakes processes.

According to climate model simulations for the current century, water stored in
glaciers and mountain snow will be decreasing, so water supply, coming from these
sources during dry and warm seasons, will be reduced in those regions where the
snow melting contribution is an important component. Regarding precipitation,
simulation models generally project increases in high latitudes and certain areas of
the tropics and decreases in some regions of subtropics and lower mid-latitude. In
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other regions, projections are highly variable depending of the model, and
uncertainty is the only conclusion, even clearer when we look at a local or low
geographic scale level.

Floods and draughts

The annual average river runoffs as well as the availability of water, according to the
pattern for precipitation and model simulations, are projected to increase in high
latitudes and certain tropical areas, while in some dry regions at mid-latitudes and
dry tropics, the expectation is to decrease. The impact of climate change is expected
to reduce the water resources availability in some of the semi-arid and arid areas
such the Mediterranean Basin, southern Africa, north-eastern Brazil or western USA.

The frequency of events of heavy precipitation, during the 215 century, will probably
increase over most areas and consequently, the risk of rain-generated floods will be
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