CLIMATE CHANGE

A is an energy imbalance imposed on the climate system either externally or by human activities. A is an internal climate process that amplifies or dampens the climate response to a specific forcing.
Knowledge of the natural and anthropogenic processes that affect the Earth’s energy balance is critical for understanding A substantial part of the uncertainty in projections of future climates is attributed to
how Earth’s climate has changed in the past and will change in the future. inadequate understanding of climate feedback processes.
The concept of radiative forcing provides a way to quantify and compare According to estimates generated by current climate models,
the contributions of different agents that affect surface temperature. more than half of the warming expected in response to human activities

will arise from feedback mechanisms internal to the climate system.

This study examines the current state of knowledge regarding the direct and indirect radiative forcing effects This study looks at what is known and not known about climate change feedbacks, seeks to identify
of gases, aerosols, land use changes, and solar variability on the climate of the Earth’s surface and atmosphere, the climate feedback processes most in need of improved understanding, and guides the development
and identifies research needed to improve our understanding of these effects. of future research agendas targeted at improving understanding of these key climate feedback processes.
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FORCING There are three main classes of climate forcings:
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CLIMATE directly affect the radiative budget of the Earth.

CHANGE EXAMPLES: Added CO2 absorbs and emits infrared radiation
Land-use changes alter surface albedo properties
Solar irradiance and insolation changes

There are three main types of climate feedbacks:

1.Feedbacks that primarily affect the of climate change
EXAMPLES: Cloud and water vapor feedbacks (see figure below)
Biogeochemical feedbacks and the carbon cycle
Atmospheric chemical feedbacks
Ice albedo feedback

EXPANDING

THE

CONCEPT

create an energy imbalance by first altering climate system
components, which then lead to changes in radiative fluxes.
EXAMPLE: Added aerosols modity the precipitation efficiency of clouds,
leading to changes in cloud radiative properties.

AND

2. Feedbacks that primarily atfect the of climate.
EXAMPLE: Ocean heat uptake and circulation feedbacks

ADDRESSING

UNCERTAINTIES

3. Feedbacks that primarily influence the of climate change.
EXAMPLES: Land hydrology and vegetation feedbacks;
Natural modes of climate system variability

create an energy imbalance that does not directly involve radiation.
EXAMPLE: Increasing evapotranspiration flux from agricultural irrigation.
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