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A SO S W E i TRMM (Tropical Rain-
fall Measuring Mission) 11X, 2R 5 EE PR H 54
GPM(Global Precipitation Measurement) 43k T2 &
Rk TR GPM RE % $ {1 4> BR VS FBLEE T 3l 9 3 h
AP DL B 3 Tk 21 4h IMERG 803 (9 2 /N R 25
B 77 i X TR S0 ARG RO R K E A R E S
HAEEE L,

2 TRMM T B % KUt %)

TRMM T 2 i NASA (National Aeronautics

and Space Administration) fil JAXA (Japan Aero-
space Exploration Agency) §/E AKikit, FEH
T W I B 5 Rl L DX K . AT 1997 4 11 H
28 HEEH A LG, TRMM [ A J& Tk iE T A,
M fa 2 35°. B GG FI ol 35°N~35°S, B RH—
WL T T WD BT Rl BRI AR TR HE 3
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FRORS il A T B AT AR TR .

2 R, TRMM TR £ (4 (4 7 43 R P2
T A 7 5 R T 36 3IF ( Ground-validation, GV)
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Table 1 Summary of global satellite precipitation products
7 44 R GIRCIAEE i 25 RUBE B e 1A
GPCPpLs! NASA/USA 2.5°/H 1979~
CMAP] NOAA/USA 2.5°/5 K 1979~
GPCP IDD(10 NASA/USA 1°/K 1998~
TMPAMY NASA-GSFC/USA 25 km/3 /N 1998~
CMORPH!2] NOAA-Climate Prediction Center/USA 25 km/3 /B 2002~
PERSIANNC!3] University of Arizona/USA 25 km/6 /N 2002~
NRL-Blend '] Naval Research Lab/USA 10 km/3 /]Nisk 2003~
GSMap!'s] JAXA/Japan 10 km/ /i 2005~
UBham! 16 University of Birmingham/U. K. 10 km/ /N 2002~
PERSIANN-CCSH7] University of California Irvine/ USA 4 km/ /Nt 2006~
PERSIANN-CDR!8! University of California Irvine/USA 25 km/ K 1983~
%2 TRMM R = &5 2 R R
Table 2 TRMM standard products classification and description
e il 1
14 A T A ¥ A B Rk AE i HDF A% 2Q8dE 40 3 bR 5 5 19 VIRS 36 TMI S2 3 PR A B0k ) 5 5 R 080
e BT 1R R AR SRR L AL s R B SO TMI R K B2k (2A12) (PR b MR (2A21) L B
JK 5 VB IR A 5 B (2A23) (PR [ /K BEZE (2A25) L) ) TMI Fl PR BEA S 3 (9 4 K BE 22 (2B31)
3% XF 2 207 i T R KR BE | =SS R AT AR BB S AR R 5 RR 30 K B K R = 4k R K 45
49 BERLS 7 s TRMM BB S H At TR o 164 5 745 21 1 7= 4

3T TRMM TR TMPA(TRMM Multi —
satellite Precipitation Analysis) LA Z 340 T2 [
TRAT IR LA K 1l THT W A 11 D 28 1 08000 Sy B Al o Rl
FeA: H TRMM RIOK“ S b " B K 7= . TMPA
MR AL T 4 A28 3R AR - O M HE S Rl & sk
(MW) B KAk 11 5 @ 1 F A% 1 3 1) s 0 (MW 6 7K

AT DL/ 20 AR (AR B K Al 3 s @i MW Al IR
REIKAR I @@ AR & 1T B K 8™ . TMPA Sy i
9% H AL B RR bR A R OK TR R S ME 52
3B42RT LA e RS2 it J5 b B 3B42V 7, 8 % $2 it
1998 4EF A4 BR 50°N~50°S [ T8 [ K B d , it
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543

JiF 50 A5 - 4 BRI K 2 (GPVD 3Rl K H 5o i e 2534 609

A TE S R K SCRF 5 T A8 B T R
Hong 1 Adler™ 7F 2008 4Effi F{ 3£ T TRMM ) £
1A S 5k 7K K 3 A R R OK SCRERS (GHIMD , 52
BT A ERPOK SERT . 2010 4R, A BRK SO Y
Fr A CREST (Coupled Routing and Excess Stor-

50° N
40° N 1
30° N A
20° N A
10° N 1

EQ 1
10° S
20° S A
30° S 1
40° S A

50° S

age) 73 A F K SCRERY R AR e 7 fr D R 2% Chttp://
hydro. ou. edu) #1 NASA SERVIR i H 4H Chttp://
www. servir. net) B JF &, I H S8 T 3 F
TMPA TR [ K 4Bk st it JEoK 14 &1 1 2 3 0 42
BRAR T AU S oK T &R e i — A=

120° W 920° W

120° E 150° E 180°

0 1 3 5 8

10 100 1000 10000 100 000

Latest 24 h/3 h Stream Flow (m?/s) 2014-09-24. 03 h

B 1 TRMM 3E B} R 7k 3R 3 43 46 2 7Kk SO B i £ 3K 3k 7K 8 38 38 48 7R 52 (http: //hydrosky. org)

Fig. 1

Near Realtime Global Hydrological Simulation and Flood Monitoring Demonstration

System based on TRMM near realtime precipitation using a distributed model
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GPM TR & T NASA fl JAXA B DA
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Fig. 2 GPM constellation composition

3.2 GPM #ZWiFE &
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H 28 H B & St i 47 w5 BE R 407 km, B IE Sy 8]
JE AR KRR A ff 65°, 8173 Z R 7 km/s, Ui
JE¥H R 93 min, — KREEMERL 16 J&, & iH4FEIR 3 a,
TAEHBR 5 a, GPMCO ## 7 23k 1\ 1> 2 83U
T &2 753K (Dual — frequency Precipitation Radar),
BP DPR, “TAE 4 Bt 23 51 o Ku Fil Ka B (4350 2y 13
135 GHz) . [al i} GPM W54 17—~ 2 B (10~
183 GHz) #E 1 3B s AR X Bl GMI(GPM Micro-
wave Imager)™ , & T H i & TRMM T &,
GPMCO #4815 #5 e i 3 5 W B )iz .
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(10~183 GHz)

Dual-Frequency
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KaPR: Ku-band(35.5 GHz) | Range

.3 Resolution:
| &% 250 pror 500,

KaPR=120 km,
~KaPR=245 km
—<_GMI=585 km

Flight Direction
407 km Altitude
65 deg Inclination

E 3 DRP # GMI &R & % &M

Fig.3 A schematic of the scanning patterns and

swaths of the DPR and GMI

GMI 1 26 =R ALRBHEL 22 7 NASA ik 1
FH AT IR R . HA 13 B, RE 8 WL
JITE = )2 N B R K AL 48 o Bk DA R e . GMI
IR B (10~89 GHz) 5 TRMM 44 25 11 T I 15 A
(TRMM Microwave Imager, TMD) 2& 1Ll , g i Y0 ]
RASREK T GMI B e 451 Bt (166 ~ 183 GHz) fig % W
W] rp/NEIRE K L 8] 4 3278 GMI 13 AN B A 3 45 UL
0 B K RS, N 22 B AR O 10, 65 V&H,
18.7 V&H, 23 V.37 V&H, 89. 0 V&H, 164 V,
165 H.,183.31+3V.,183. 31 +7 V 4 Bt . 5 ANk 4 B¢
TG WL 2% 2 R AR R K 5 4 A OB BE BE 8 i B VRS
[ SV A B 7K 4 A e ML 3 5 W [ R R K

2 oY ..
Bl 4 GMI 497 B R R L0 e ok

Fig. 4 GMI channels and sensitive types of precipitation

GMI 2 5t a DAk 0 32 5 19 3 SR 5 2l L i
B LUK e 4t T 0038 O o B 1407 B B B R BT
5 S O A R A B R O 885 ki (AT 3) L B
T DPR Ka-Ku f@ 9% (H2d TR ERiE 3, GMI 5
FAA B WL AR HHE R 67 s. GMI U R& e N
1.2 m,iaf7 & 2 407 km, At F TMI Ml GPM
TR A At TR A A AR A T GMIT RE S AR 45 T i
fyzs (] Jp e . 3% 3 9 GMI 5 TMI — 2625y Xt
Fo. ol LA AR TR & . GMI fE R Tl A 1
RK B TE

£3 GMI 5 TMI S#3tLk
Table 3 Comparison of parameters for GMI and TMI

fle A MR HURWE/GHz S/ km
GMI (GPM) 13 10~183 885
TMI (TRMM) 9 10~85.5 758.5

3.2.2 ¥H#EEE%E:.DPR

DPR b4 B8R A~ B2 2 3UM B K B 36, i H AR
JAXA F1 NICT (National Institute of Communica-
tion Technology) Bt & 11t , NEC K Z i K R 4t/
A BRI R K B RS R L T Ka B
15 (KaPRO Ml Ku % BE 7 1% (KuPR) « iz 17950 5 7y
Bk 35.5 F113.6 GHz, INE 1 0] LIFHH . KaPR
HAHME Y~ 125 km, KuPR H#i & %€ & 245 km, ]
T 5T 0 v 5 18] SE YA 5 km, B ) 25 (8] o HER
250 m, RAEM] B 125 mo, BRI 2 1 5 /) 8] ) 5
JEART T 18 dBZ, i 4 KaPR i A &y ek B A =X
F CFF 28 5 R AR IRE 30 SR FHD o 8000 1) B /0 1] 30 i B AN
=T 12 dBZ, " E 25 [B] 43 HF% R 500 m,

Ku J% B K i ik 4% 5 TRMM PR Ak, fH
JEHTH AR s KuPR BE08 35 ) 8 & (008 B
FEUREEE | B KM ) B /N BB A 3] 1 0.5 mm/h,
11724 KaPR 7E i G086 B2 BT 38 47 B K BRI 1) 4
AINBIEE— A T F LK) 0.2 mm/h, B TR E
UK 7, DPR 5 TRMM PR A [ K
T BE 96 XF KaPR il KuPR # # 8 & 3 2 19
15 mm/h PLF B9 B K 32 Bt B oK kL B2 43 i (PSD,
Particle Size Distribution) 1Y 58 &= i iT. PSD ¥ $k
HCHEA R S R/ INVRRAE LT85k B fig 08 H R 58
2 B K BT R I e g B ik .

3.3 HiERFm

GPM Refg 4t 4 Fh g 00 B . 1 OB 5
DPR ik T3  GMI 52 B i BE 55 5 2 08 ai 40 %
B AL R BCE Cn [ KO L BERS 3% (TIFOV) DPR
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R R P & AH GPM B 2 9% DPR 83,

DPR 5 GMI filt & 595 DL KR 35 1Y 0 8 A 1 H 30k .
T3 S B A S R S 2 TR i DA A T AR
fH . 2 T 2 A [a] (9 K 2 38 58 1215 3 /) GPML 7
IR A G 3R A JE XSG A4

#4 GPMHERHN=RmITA

Table 4 Introduction to various levels of GPM products
7 i 2 T i 30
IB% GMI 1B%% GMI ZERFHE 1 h Hb B S 99 5 3R A8 A B R Swath, IFOV(NASA = i)
1B % DPR Hb P E L R T I B Ik TR Swath, IFOV(JAXA 7= )
1C %% DR SR HER SR Swath, IFOV(NASA 7= fit)
2 %% GMI  JERWFE 1 h G i) rd | Swath,IFOV
2 %% BREIT LC G i 7 7 18 9 W K 2 i Swath,IFOV

I sigma 0, HHHE 8 PSD . T 1451

2 % DPR #EREFE 3 h

Sy A B [ 7K
2 kA GMI/DPR - ZERA} ] 3 h F& K
3 % (GMIL,DPR K H: 4 TR HAH X S5

3 YA i RALL
3 YLRl AR
4G P=

GMI. £ T A f 411,55 DPR B &
Rl GML, £ 12§65 An IR
IR0 ] ke 1 66 7K TR A0 40 BT

Swath, IFOV(Ka,Ku &% Ka/Ku gl &% B

Swath, IFOV G2 #] #£ DPR Ku I 98 Z J&
£ GMI & 58

0.25° X 0. 25° F 6 #% o2

0.25° X 0.25° A M ks K

0.1° X 0.1° 30 434k ¥ 4% B4

H5L TR (1 i 2 ¥

Hr, DPR A 1 T TRMM 5550 7 35 R I
KA FTEGHESY  DPR S B A5 $2 % R 9 OKF
6] 5 ke, 3 [0 125 m) 14 B 0 17 B R ATIE B 7K 75
R R AR WA B g 25 R E, DPR 5 GMI il
BEEACGESE I ik H bR, EA B T4 1 LT
22 BRI B 1Y 58 TR B0 e S R S KRR I e B O R
A . FRH RS R kT GPM LR B
FER FH TR R) 4 5 1 28 BRGHE R 2 G0 A% a4 o T
FE Sk 5 B o B R IR AL 2 X T B KA T B R R R —
Bk, 53 4h . GPM I6 R 1] 22 5 T B filt 5 B30 v R AR
Bk X SR RO 7 BSR4 TR A L H
HXF T 3 A GPM R 4k 2 i 5 B[] 43 9%
R 3 h IR ARG . DL 1R GPM B % b
XA RGBRTFHL . HAT 0~3 KM 4 7= b B 4]
PATR 38, G045 42 53 38 1 oK 28 4k P 4% Jae s YO 1) 25
i VI 1B 225 0HE | H B AR AR S E (Bl an - B B DD
R AR A LA R IE JR B85, o 0 2™ iy Il iR
VLI . Bodi % U HDFS il OPeNDAP, 3 %
7= i IMERG (Integrated Multi-satellitE Retrievals
for GPM) , REfB #24E 43R 0. 17,30 min FYREK = 5,
KA I E) 25 B2 S A 2014 4E 3 7 A 2= AL R TK
AR VR EFEM R AAELE L., GPM HAl ™
it B RF AE B 2R AT LAy 30 B9 3t hittp: //pmm. nasa.

gov,

K5 g 2014 4 3 A 10 H H AU R — R AR
MM EREY 3D &, X & GPMCO #4#k iy DPR
LI BB 64 2 — kT Ak = R R T . R R,
2014 4F 3 H 10 H, —/> 1 B 297 km () #44 <
JiE ok HASHEHY i . DPR I8 %6 4 245 km 36l 12
HEAE GMI i BEAR 1 rpcs B 20 68 X R R o
Rif K o B8 00 I (0 3 s B 55 I R K
3.4 HMERIERS

GPM L 4 BRI /K T8 77 Sl K B 77 B4
b T O 3 56 AT B AIE . A% G0 A LR R K 7 i IR
22 L b F TR SR T I S BORE S .
TRMM 7= i S0 51F 28 56 0] A1 R FH AL 48 7 L RE i 7 —
SE R W R B ETT oR . AR — T b T A K
WA 5 B R M5 o —J7 1 T T AL
SV TR I K R T SO S b 3R R e BRE
A RV SRR TR M IRIET R . Mk,
GPM [ K 7= i B0 >R FH 42 11 56 00 L HL L 56 30F | @l
BUE 3 AN 2 UK Y 5500 SR W L oA 7 T AR AR TR DR U
PR 565 TF FUAS B ek i 8

(1) 3 F 4k b 1 0 H 0 0 A B 9% 48 11 58
GPM FEIK 7= i B 0 30 . 75 45 & S BRR [ 46 % L R[]
S 7S (T P = A T 1R~ S B N = e U1 = G
NASA FFKBHE4] H i 2 412060 45 35 = i H Al 14
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A E K IE B GPM K7 it 166 30k AT BA . 76 A
TR R K i AT 56 E 4 [ B F8 TR B R K
IWF R . 5340 NASA 1 2[R BRI 7K SCoK B8 6 48 2
P H—SAF 548, A T R RO 3 IX 9 GPM K
Hoply TR RE K 77 i B e T AE

(2) FH 7T b KL | 23 0000 1205 1 3 7K sz v 1L 2 4
UE: NASA T 2H 2 357 000 i 2 08 I 3 56, ] 3 %
e 7K 0 T ) 0 B P B S e LB R AT IR . B O
M5 MC3E(the Mid— latitude Continental Convec-
tive Clouds Experiment) F 2011 4F 4~6 H 7£ 35 [ &
SERLAr E P 2R AT R e R AR T A 4R Ka-Ku i
BEi ik 2RI T (10~183 GHz) (LI K Z ik
Yy BEOULIN 280, T K E DPR S 8 5wk RS B2 . Bl
J5 NASA 5MERGET 2012 4 1~2 AJFE T
GCPEx (the GPM Cold-season Precipitation Experi-
ment) , X GPM [35 i 1 38k 5 4 7 50 0E

5 BABHEFAGSEARIDEC

Fig.5 3D view inside an extra-tropical cyclone observed

off the coast of Japan

(3) LAZK SCR G 0 1 g 5 o) 1) il S i« 2
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An Overview of the Global Precipitation Measurement (GPM) Mission
and It’s Latest Development

Tang Guogiang', Wan Wei''?,Zeng Ziyue' ,Guo Xiaolin',
Li Na’,Long Di""*,Hong Yang'”’

(1. Department of Hydraulic Engineering , Tsinghua University ,Beijing 100084 ,China;
2. Tsinghua University ,State Key Laboratory ofHydroscience and Engineering . Beijing 100084 ,China;
3. Chinese Academy of Meteorological Sciences,Beijing 100081,China)

Abstract: GPM is designed to provide the next generation of global satellite precipitation products after
TRMM, whose core observation platform has been launched on February 28,2014, The satellite constella-
tion currently consists of 10 satellites, which is likely to expand in the future. To date, however, the latest
paper devoted to the GPM mission and its newest products still lack in China. GPM precipitation products
are divided into four levels with higher accuracy, greater coverage, higher spatial and temporal resolution
compared with previous satellite precipitation products. Particularly, GPM can provide rain and snow data
within three hours based on microwave or half hour based on microwave-IR IMERG algorithm,and is antic-
ipated to promote the development of a multitude of disciplines like hydrology, meteorology, agriculture,
and disaster. Compared with the TRMM which focus on the observation of precipitation in tropical and sub-
tropical regions, GPM can capture light rainfall (<{0.5 mm « h™') and solid precipitation more accurately,
both critical precipitation types for the high-latitude and high-altitude regions. In this paper,we elaborated
the GPM core observation, algorithm and products, ground verification and potential application prospects
of the GPM mission,aiming to promote global precipitation related research and applications in China.
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