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Climate change is one of the most pressing challenges that our planet faces
today. It has been widely recognized that human activities, such as burning fossil
fuels and deforestation, are the main drivers of this phenomenon. But to fully
understand the complexities of Earth's climate, it is crucial to study the energy

and water cycles that are integral parts of the climate system.
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The Energy Cycle

The energy cycle, also known as the radiation budget, involves the transfer of
energy between the Earth's surface, its atmosphere, and space. It plays a vital
role in regulating the Earth's temperature and climate patterns. The Sun is the
primary source of energy for our planet, and the energy it provides in the form of

sunlight is absorbed by the Earth's surface, oceans, and atmosphere.

Some of this energy is reflected back into space, while the rest is absorbed by the
Earth's surface and converted into heat. This heat then radiates back into the
atmosphere, where it is absorbed by greenhouse gases like carbon dioxide and
water vapor. The greenhouse gases trap the heat, preventing it from escaping
into space and leading to the warming of the Earth's surface. This phenomenon is

known as the greenhouse effect.

The Water Cycle

The water cycle is another crucial component of the climate system. It involves

the continuous movement of water between the Earth's surface, atmosphere, and
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back again. The cycle begins with the evaporation of water from oceans, lakes,

and rivers, which is then carried into the atmosphere as water vapor.

As the water vapor rises, it cools and condenses to form clouds. These clouds
then release the water in the form of precipitation, which can be in the form of
rain, snow, or hail. This precipitation eventually returns to the Earth's surface,
replenishing lakes, rivers, and groundwater. Some of the water is also absorbed
by plants and released back into the atmosphere through a process called

transpiration.

Interactions and Feedback

Energy and water cycles in the climate system are closely interconnected and
influence each other. For example, changes in the energy cycle, such as an
increase in greenhouse gas emissions, can lead to changes in the water cycle.
Warmer temperatures can cause more evaporation, leading to increased
moisture in the atmosphere and more precipitation in certain regions. On the
other hand, a disrupted water cycle, such as deforestation, can affect the energy
cycle by reducing the amount of evapotranspiration, which in turn impacts cloud

formation and rainfall patterns.

These interactions and feedback mechanisms make it challenging to predict
climate patterns and understand the full implications of climate change. However,
scientific research, such as the NATO ASI Subseries on Energy and Water
Cycles in the Climate System, focuses on studying these complexities to enhance

our understanding of Earth's climate.

NATO ASI Subseries on Energy and Water Cycles in the Climate System



The NATO ASI (Advanced Study Institute) Subseries brings together scientists,
researchers, and experts from various fields to share their knowledge and
findings related to the Earth's climate system. The series is dedicated to
understanding the intricacies of the energy and water cycles and their role in the

climate system.

Through workshops, conferences, and publications, the NATO ASI Subseries
aims to foster collaboration and exchange of ideas among scientists and experts
worldwide. The research presented in this subseries contributes to the
development of climate models, policy recommendations, and mitigation

strategies to address the challenges posed by climate change.

Energy and water cycles are fundamental building blocks of the climate system.
Understanding their complexities is crucial for predicting climate patterns,
developing mitigation strategies, and safeguarding our planet's future. The NATO
ASI Subseries on Energy and Water Cycles in the Climate System plays a vital
role in advancing our knowledge in this field, and its findings contribute towards a

more sustainable and resilient world.

So, let us continue to explore and learn about the energy and water cycles in the
climate system and take action towards a better future for ourselves and

generations to come.
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Water is the most effective agent in the climate system to modulate energy
transfer by radiative processes, through its exchanges of latent heat and within
cascades of chemical processes. It is the source of all life on earth, and once
convective clouds are formed, it enables large vertical transports of momentum,
heat and various atmospheric constituents up to levels above the tropical
tropopause. Water triggers very complex processes at the earth's continental
surfaces and within the oceans. At last, water in its gaseous phase is the most
important greenhouse-gas! Numerical modelling and measurements of the state
of the present climate system needs a very thorough understanding of all these
processes and their various interactions and forcings. This is a prerequisite for
more substantial forecasts of future states in all scales of time, from days to
centuries. Therefore, the management of the World Climate Research
Programme established in 1988 the new programme GEWEX (Global Energy
and Water Cycle Experiment). GEWEX is specifically defined to determine the
energy and water transports in the fast components of the climate system with
the presently available modelling and measurement means and to provide new
capabilities for the future. Research in GEWEX must further develop methods to

determine the influence of climatic anomalies on available water resources.
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