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Earth Clouds, Aerosols and Radiation Explorer /
Cloud Profiling Radar
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Human activities are said to be responsible for the large
climate changes that we have been experiencing in recent
years such as torrential rains and extremely hot or cold
summers. The Intergovernmental Panel on Climate Change
(IPCC) has reported that the largest errors when predicting
these climate changes are induced by a lack of understanding
of atmospheric fine particles, or aerosols, and clouds, and the
interactions between them. The Earth Clouds, Aerosols and
Radiation Explorer (EarthCARE) is an international joint project
with the European Space Agency (ESA) that aims to observe
the three-dimensional structures of clouds and aerosols and
to drastically reduce climate change prediction errors.

In the EarthCARE satellite mission, JAXA and the National
Institute of Information and Communications Technology
(NICT) have been developing Cloud Profiling Radar (CPR), the
world’s first satellite-borne millimeter-wave Doppler radar.
Through the EarthCARE/CPR project and international
collaboration with Europe, JAXA and NICT will achieve the
world's first observation of these phenomena using Japan’s
state-of-the-art scientific technology, and contribute to
preserving the Earth's environment — a common issue for all
of humanity.
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easuring the Key to Climate Change Prediction : Aerosols and Clouds
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@Reducing Errors in Climate Change Prediction by Observing Aerosols and Clouds

Although the umbrella effect of aerosols is known to far exceed the greenhouse effect
caused by carbon dioxide in many parts of Asia, the impact of aerosols on climate has not
yet been adequately quantified. The situation is further complicated by that fact that
climate predictions using the latest in supercomputers around the world produce differing
results on how clouds will behave in the future. For example, will climate changes be
accompanied by an increasing occurrence of clouds causing torrential rains, and will such
clouds have greater capacity for such rain effects. Understanding the details of aerosols
and clouds is crucial for reducing such differences in climate change prediction.
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@Cloud Profiling Radar: The World’s First Millimeter-wave Doppler Radar

Ry TS5 —@E5HRAI7T0 (Doppler measurement)

JULAXT = (Pulse pair method)

The EarthCARE satellite will carry four observation instruments developed by Japan and

Ry 75 —®E5HAIL >/ (Doppler range)

-10to+10 m/s

ESA that will conduct a new and challenging precise synergetic observation — the global
three-dimensional observation of clouds and aerosols.
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Based on NICT's millimeter-wave radar technology, the Cloud Profiling Radar (CPR) jointly
developed by JAXA and NICT is the world's first cloud radar that measures the upward and
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downward flow velocity within a cloud while observing its vertical structure. In addition to

£ — L\JEEHEE (Pointing accuracy)

0.015EL T (< 0.015 degree)

CPR, ESA has also been developing the Atmospheric Lidar (ATLID) which mainly observes
the vertical structure of aerosols, the Multi-Spectral Imager (MSI) which observes horizontal

* F—HDFEHXB%Z 1 0kmE U TES (* Note: At 10 km integration)

distribution, as well as the Broadband Radiometer (BBR) which observes the energy flux at
top of the atmosphere. The EarthCARE satellite mission is aiming at a launch in 2015
aboard an ESA Soyuz rocket.
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@Contributing to Advancements in Future Climate Change Prediction

The EarthCARE observation results will be evaluated with Europe by a joint science team,
and will be provided to Japanese and European institutions conducting climate change
prediction studies. EarthCARE will contribute to society by significantly improving future
climate prediction results and prediction accuracy for severe weather events that have been
occurring frequently, such as torrential rain.
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