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Global Precipitation Measurement (GPM)
Mission

The Afternoon Conste//at/cjn |

CERES

AMSR2

http://gpm.gsfc.nasa.gov/features/whatisgpmcomposedof.html

EarthCARE (Earth Clouds, Aerosols and
Radiation Explorer)

EarthCARE is a joint European-Japanese
mission addressing the need for a better
understanding of the interactions between
cloud, radiative and aerosol processes
that play a role in climate regulation.
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as of Sep 2019

SDSU family

Blue: SDSU modules (http://
precip.hyarc.nagoya-u.ac.jp/sdsu/
index.html)

Green: NASA Goddard

SDSU extension
(http://opensource.gsfc.nasa.gov/
projects/G-SDSU/index.php)

Orange: Joint-Simulator

extension
(https://sites.google.com/site/
jointsimulator/home)

Visible and infrared imager
— RSTAR7 (Nakajima & Tanaka 1986, 1988)

Discrete-ordinate method/adding method
K-distribution table with HITRAN2004

Microwave radiometer and sounder

—  Kummerow (1993)

Radar

— Masunaga & Kummerow (2005)
— EASE (Okamoto et al. 2007, 2008; Nishizawa et al. 2008)

Lidar

— Matsui et al. (2009)

— EASE

Broadband radiometer
— CLIRAD (Chou and Suarez 1994, 1999; Chou et al. 2001)

delta-Eddington approximation/adding method (two stream)
K-distribution method with HITRAN1996
21 bands

— MSTRN-X (Sekiguchi and Nakajima 2008)

Discrete-ordinate method/adding method (two stream)
Correlated-k distribution method with HITRAN2004
18, 29, or 37 bands.

Two-stream approximation and correlated-k approach.
16 bands for longwave, 14 bands for shortwave.



BB EEL > Y —4

EarthCARE

e ATL' D Atmospheric Lidar

x®514 @Eesa
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o C P R Cloud Profiling Radar
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CloudSat CPR &
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e ease ->CPR and ATLID
e visir-> MS
e broad ->BBR
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http://www.satnavi.jaxa.jp/project/earthcare/
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e visir -> SGLI
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http://www.satnavi.jaxa.jp/project/gcom_cl/index.html

e visir -> AHI
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https://www.jma-net.go.jp/sat/himawari/himawari89.html
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ﬂf;@m\f Example of simulated signals

NICAM (GCRM) + Joint-simulator

< <
Nakajima & Tanaka (1986,1988) Sekiguchi & Nakajima (2008)
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Hashino et al. (2013), Hashino et al. (2016)
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#1H) : CloudSAT-CALIPSO merged data set (Hagihara et al. 2010)
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Radar mask (C1); cloud & precipitating particles.
Lidar mask (C2); cloud particles.

Radar and Lidar mask (C3); cloud particles
Radar or Lidar mask (C4); all particles

CloudSAT & CALIPSOMdataZz [a] U ZEMBEREZF D7 ) v RICKHE - Fi5
\ ($A1E240m. 7KF1.1km).

NICAMIC & % 3.5kmfRRE S IRER
2008 TC Fengshen (Nasuno et al. 2009)
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(a) MTSAT (MR, Japan;
Chiba Univeristy, CEReS)+

globally-merged IR (CPC, Y o
NOAA) 5
(b) RSTAR o Ik

[Nakajima and Tanaka 1988]
[Sekiguchi and Nakajima 2008]
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a) radiance at 2.2micron [W/m?2/str/mic] b) radiance at 1.61micron [W/m?/str/mic]
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C1 Mask

C2 Mask

OBS NICAM NICAM-OBS

C1 cloud fraction: s# 1003628840

C1 cloud fraction: s# 4146740072 C1 cloud fraction DF

Temperature [C]
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C2 cloud fraction: s# 1003628840 C2 cloud fraction: s# 4146740072

C2 cloud fraction DF

Temperature [C]
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Global Contoured Frequency by tEmperature Diagram (CFED)
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P-S index (Petty 1994a,b)

Attenuation index P [-] P= Iy — 1
Tv,o _ TH,O
TV,TH vertically and horizontally polarized brightness

temperatures [K]

T, ,,T, , hypothetical Tb without clouds

P =exp[—1.697]

T slant-path microwave optical depth by
clouds and precipitation

Scattering index S [K] S=PT,,+(1-P)T.-T,

T limiting brightness temperature, set to 273 K

C



P36 sorted by cloud type
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