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Global Precipitation Measurement (GPM)/
Dual-frequency Precipitation Radar (DPR)

ForiPhone & Android

A mz i A

JAXA GPM/DPR Project

»rIamt) T (B &L

The 21st century is often called "the century of water." Water is an
essential element to the Earth's environment and is indispensable for
our life and economic activities. Many places in the world now face
water related problems, such as water shortages and floods. In
addition to these problems, global warming and climate change also
affect the global water cycle and result in abnormal weather, such as
frequent heavy rains and droughts. In order to solve these problems,
we urgently need to accurately determine the rainfall distribution,
which is the origin of all water resources, and to improve techniques
for predicting and preparing for abnormal weather.

Japan worked with NASA to measure tropical and subtropical
rainfall through the Tropical Rainfall Measuring Mission (TRMM).
The GPM program is designed to make more accurate and frequent
observation of gloabl rainfall by expanding the area of observation
to include higher latitudes.

The GPM program is composed of one core satellite, which carries
a Dual-frequency Precipitation Radar (DPR) and a microwave
radiometer, and some constellation of satellites, that carry microwave
radiometers. Led by JAXA and NASA, the GPM program will be
conducted through international cooperation.

JAXA has developed a key instrument, the DPR, in cooperation
with the National Institute of Information and Communications
Technology (NICT). NASA has developed the satellite bus of the Core
Observatory and microwave radiometer. Other partner countries and
organizations are responsible for the development and operation of the
constellation satellites, which carry a microwave imager and sounder.

A combination of the GPM Core Observatory and these constellation
satellites will enable global measurement of precipitation every hour.
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The observation accuracy of the constellation satellites is calibrated and
improved by the reference standard provided by the GPM core satellite.
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asure rain and snow for the benefit of all.

Neither heavy rain nor light rain is missed
Key of the GPM mission: Japan’s Dual-frequency Precipitation Radar (DPR)

The Dual-frequency Precipitation Radar (DPR) on board the GPM Core Observatory was
developed by Japan's unique technology and plays a key role within the GPM mission.
The DPR calibrates the information provided by the constellation satellites that comprise
the GPM mission by acting as a reference standard, and contributes in improving the
accuracy of global precipitation data, and observation areas and frequencies.

By observing the three-dimensional structure of the precipitation using two different
radio frequencies, the DPR can precisely observe any rainfall from heavy rain to light rain.

Observations by the DPR provide a precipitation data set that includes light rain
caused by the extratropical cyclone zone in the mid-to-high latitudes that could not
be observed previously. By directly scanning raindrops within rain clouds using a radar
technique, the DPR can capture precipitation information within rain clouds
three-dimensionally.
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Three-dimensional distribution of precipitation by the Dual-frequency Precipitation
Radar (DPR) on board the GPM Core Observatory.The image shows the distribution
of heavy rainfall caused by an extratropical cyclone that had developed.

Utilization in flood forecasting and warnings
Protecting lives through highly-accurate precipitation maps

Some 60% of all natural disasters are said to be related to flood and heavy rainfall.

The International Centre for Water Hazard and Risk Management (ICHARM), a
UNESCO Category Il Centre and hosted by the Public Works Research Institute, has
distributed a tool called the Integrated Flood Analysis System (IFAS). The IFAS uses
the satellite-based global rainfall map and ground-based observation data as inputs
to the river runoff model developed by using digital elevation data, and calculates
river discharges. By introducing this system, local agencies can obtain information
needed for flood predictions and/or alerts and disseminate evacuation instructions
and information to residents Satellite data that can observe global precipitation with
high accuracy is essential for flood forecasting and warning systems.

By using precipitation maps with high accuracy, which are produced every hour
about four hours after observations, as achieved in the GPM mission, it is possible to
observe rainfall on the entire globe in near-real-time, and minimize flood-related
damage, which in turn protects human life.
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At 3:00 a.m. on Aug. 20, 2014 (JST). The GPM Global Satellite Mapping of Precipitation (GSMaP) produced from multi-satellite data including the GPM Core Observatory and the
Global Change Observation Mission - Water “SHIZUKU" (GCOM-W). With the GPM mission, distribution and movement of rainfall precipitation can be determined more accurately.
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http://www.jaxa.jp/
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