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Earth Cloud Aerosol 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 extremely hot or cold summers. The Intergovern-
mental 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 Cloud Aerosol and Radiation Explorer
(EarthCARE) is an international joint project with the European
Space Agency (ESA) that aims to observe the three-dimension-
al 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 collabo-
ration with ESA, JAXA and NICT will provide the world's first
observation of these phenomena, and contribute to the
international effort on climate change.



the world’s first space-borne Doppler cloud radar —
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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

The EarthCARE satellite will carry four observation instruments developed by Japan and
ESA that will conduct a new and challenging precise synergetic observation — the global
three-dimensional observation of clouds and aerosols.

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
downward flow velocity within a cloud while observing its vertical structure. In addition to
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
distribution, as well as the Broadband Radiometer (BBR) which observes the energy flux at

top of the atmosphere. The EarthCARE satellite mission will be launched with a Space X
Falcon9 rocket from Vandenberg Space Force Bace, California, US.
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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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asuring the Key to Climate Change Prediction : Aerosols and Clouds
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L—47= (Radar type)

94GHzRY TS5 —L—4
(94 GHz Doppler Radar)

D\ EE S (Center frequency)

94.050 GHz

JYLA1E (Pulse width)

3.3s+0.1 s (3.3 microseconds)

7>/TFE—L1g(Antenna Beam width)

0.095EL T (Les than 0.095 deg)

fFH (Polarization)

PR3 (Circular)

428887 (Transmit power)

1.5kWB E (OS54 b0V HES)
> 1.5 kW (Klystron output power)

A SEZ %0 (Height range (Data Window))

A2 (RABAISEFE-1~20km)
Variable(Max.range:-1~20km)

#3R15) #2EE (Resolution)

500m(100m&BY > I)); fHiE.
500mi&Es): KF

500 m (100 m sample); Vertical,

500 m integration; Horizontal

B/ MR (Min.detectable reflectivity factor*)

-35 dBZLLF Less than -35dBZ

Ry TS5 —®EEHAI75 30 (Doppler measurement)

J VLA 753 (Pulse pair method)

Ry TS —RESHANER (Doppler accuracy*)

1.3m/sLAT(-19dBZD—HRIRSTIIRES)

Les than 1.3 m/s (for -19 dBZ uniform clouds)

JULREORUEIRE

(Pulse repetition frequency)

FRAIE—REF 6100~7500Hz(A1%)
(Observation mode ; 6100 ~ 7500 Hz (Variable) )

E— A$EEHEEE (Pointing accuracy)

0.015ELIT (< 0.015 degree)

*» T—DIEHXREZE 1 0kmE LU TER (* Note: At 10 km integration)

EE (Altitude) 400km

FARE
(Observation height)
20km / 18km / 16km
BEICKDEIIDEZ
(Switched by latitude)

EEETAE
(Satellite flight
direction)
BEDREE
l (Vertical

— resolution)
| === BESFRES00m

) L PYTUYIMm
“0.095deg” (sampling)
100m

(Footprint) 750m
K5 AR BERE

Horizontal integration length 500m

(English) http://www.esa.int/Applications/Observing_the_Earth/FutureEO/EarthCARE
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Tel.03-5289-3650 Fax.03-3258-5051

Japan Aerospace Exploration Agency

Public Affairs Department

Ochanomizu sola city,4-6 Kandasurugadai,
Chiyoda-ku Tokyo 101-8008, Japan
Phone:+81-3-5289-3650 Fax:+81-3-3258-5051
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JAXA Website (English)
http://global.jaxa.jp/
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