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GPM DPRMD10%F 10-years of GPM/DPR
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« Expansion of observation area : Snowfall in high latitudes is measured by GPM/DPR.
TRMM:07A:1997/122014/10 3G N -3 59 epm:07c201403202402 - OS5 N-65S

precipRateESurface:FS/KuFS/All precipRateESurface:FS/KuFS/All
RSy RS O R

0°N [REESEEEER

N T - ~91% of surface
0° 60°E 120°E 180° 120°wW 60°W 0° 0° 6;)°E - 12;)°E 1‘80; 120:°W VEOW 0° preCIPItatlon IS

T (ST measurable!
0 50 100 150 200 250 300 0 50 100 150 200 250 300
[mm/30days] [mm/30days]

From tropical/sub-tropical to mid-latitude precipitation
Global estimation of spectral latent heating

Retrieval of precipitation particle by DPR

High latitude precipitation measured by multi satellites

Relationships between environmental conditions and
precipitation systems )
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GPM DPREEIZ U ZBEK IS KB EAINZAHETE
GPM/DPR-Retrieved SLH Latent Heating
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[FKE=MICLBIATINELVE  Precipitation=latent heating of the Atmosphere
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Precipitation is an important media to provide atmosphere with latent heating, which is an essential source of
energy forcing the global circulation. We estimate the precipitation latent heating utilizing GPM DPR measurements.



GPMRetrieved SLH Latent Heating

16Apr2016 An Extratropical Cyclone
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Advantages of Du#requency Radar Measurements
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« High sensitivity measurements

(RR=0.2 mm/h) with the high-
frequency Ka radar

« Discrimination between rain and

snow using attenuation difference

« Accurate estimation of rainfall

rate from attenuation difference
in common range (2-15 mm/h)
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DPR applications: Flag Heavy Ice Precipitation

2015F(CHITDEKRDV & D - HESNDEIE
FlagHeavylcePrecip in 2015
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J[{°'® Flag Heavy Ice Precipitation:
-1Ho1 Utilization of KeKa difference in
measured apparent radar
reflectivity enabled the estimation
of heavy ice precipitation
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GPM/DPR

Global Drop Size Distribution and its seasonal variations derived by DPR
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Over the N. Pacific, diameter data in DIERproduct show statistically significant seasonal variations,
which can be related to changes in dominant precipitation systems.
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Ground Dual Ka radar system developed by JAXA
(Nakamura et al. 2011, 2018, 2021)
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Possibility of in -situ estimating of updraft and downdraft in clouds
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Rainscope can capture clear images of precipitation particles,
and is equipped with two infrared sensors, so it is possible to
measure the terminal velocity of particles in clouds by measuring
the passing time.
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Precipitation in high latitudes measured by GPM/DPR and CloudSat/CPR
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Analysis of rainfall and snowfall along the Gulf of Alaska using two spaceborne radars
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Precipitatoin frequency and distance from the coastline

ocean coast land
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Schematics of precipitation along the Gulf of Alaska

Nimbostratus (Aoki and Shige 2021)
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Coastal ocean: Strong convergence due to orographic
GPM/DPR blocking, resulting in heavy precipitation (by GPM/DPR).
Coastal mountains: Upper-level clouds advect over land,
CloudSat/CPR causing light snowfall (by CloudSat/CPR).
<&, EarthCARE/CPRIC K SEURAIEGPM/DPRD | | In the future, combining observations by EarthCARE/CPR
ﬁ)ﬂﬂ%%ﬁ%ﬁbj@% CET. TERBDFKANLDZ with those by GPM/DPR is expected to further elucidate
A LDERBANEATF NS, precipitation mechanisms. =
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Torrential Rainfall in July 2018 observed with GPM/DPR
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Tsuji et al. 202QIMSJ
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Distinction between two types of heavy rainfalls and environments
July 2017 X

Tall system

July 2018
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Wide-Area Heavy Rainfalls are associated with very humid air, while severe thunderstorms are with very

unstable atmosphere
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Future changes in precipitation characteristics projected with GPM/DPR and CMIP5 climate model data
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By combining the space-born radar observation and large-scale environmental variables obtained

from climate model simulations, future changes of precipitation characteristic, which cannot be
obtained from the model, are projected. Yokoyama et al. 2019, JCLIM
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Five Categories of DPR Precipitation Events obtained by K-means++ Cluster Analysis
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Relationships with local environmental conditions
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Reproduubﬂity of reconstructed categories with a developed Neural Network Model
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GPM DPRUAL I ADFEXESD Summary of DPR Science in Japan
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« Further quantification of global climate by global 3D estimates of latent heating associated with
precipitation

 Precipitation microphysics are obtained from D&a¢quency radar observations

« Ground Validations are done for Ka radar measurements and cloud microphysics

« Combined utilization of multiple satellites enabled higher accuracy of precipitation estimates

« Two types of heavy precipitation and their environments around Japan are clarified

* Projection of future changes of precipitation characteristics by combined use of CMIP climate n

« Evaluated the %Iobal_consister_lt relationships between environmental factors and precipjtation
characteristics by using Machine Learning techniques
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Progressive and Continuous Developments of Precipitation and Cloud Radars by JAX
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