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Tab.1 Summary of the Existing Satellite Precipitation Products
7 B A R LN &/ TFR LA/ 5K s o3 B i 2 9
GPIIR 7= GEO-,LEO-IR NOAA/Z%H 1°/d 40°N~40°S/1996 —
Hydro-Estimator (IR 7= /i) GEO-IR NOAA/ZEH 4 km/h 60°N~60°S/2007 —
GPROF2010(MW 7= ) AMSR-E NSDIC/ 2 [H 0.25°/d 70°N~70°S/2002—
GPROF2010(MW 7= i) TMI NASA/ZFH 0.5°/3 h 40°N~40°S/1997—2015
NESDIS(MW 7= i) SSM/1 NOAA/ZEH 1°/H AFR/1987—2009
TRMM PR(MW 7= ) PR NASA-GSFC/ % [H 0.5°/h 37°N~37°S/1997—2015
TMI,SSM/1,
CMORPH (IR-MW 7= f NASA/Z 8 km/30 mi K /2002 —
( S AMSR-E,AMSU, IR /R T R/
. GridSat-Bl IR,NCEP hourly, ) . . o
PERSIANN-CCS s UCI/ 2 H 4 km/30 min 60°N~60"S/1983—
GPCP monthly
GSMaP NRT(IR-MW = fi) TMILSSM/TLAMSR'E, JAXA/H A 0.1°/1 60°N~60°S/2007 —
° s SSMIS, AMSU . IR PR o
NRL-Blend(IR-MW 7= i) SSM/T-cal PMM (IR) NRL/ZH 0.25°/3 h 60°N~60°S/2000—
TRMM3B42RT(IR-MW 7= /) HQ.MW-VAR NASA/Z£H 0.25°/3 h 50°N~50°S/2005—
L. OPI.SSM/1,SSMIS, .
CMAP(IR-MW-G 7 ) . ! NOAA/ % 2.5°/H AR /1979 —
GPI,.MSU , gauge
SSM/I-TMPI(IR) o o o
GPCP (IR-MW-G 7= /i) . NASA/ % H 1°/d 50°N~50°/1979 —
GPCP monthly
TCI.SSM/T. AMSR-E, .
TRMM 3B42(IR-MW-G = ) NASA/ZH 0.25°/3 h 4 Fk/1998—
MW-V AR, gauge
DPR.GMI, TMI,AMSR-E |
GPM Final(IR-MW-G 7= ) AMSR2 ,SSMI,SSMIS, AMSU-B, NOAA/3% 0.1°/30 min Global/2014—

GEO-IR . gauge, et al.
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3) BE T Hb 3R R T A0 BB A0l 2% fE A1
15 % v (surface energy balance algorithm for
land, SEBAL) . 2 i fiE - 7 & 4 (surface energy
balance system, SEBS) . ¥ Ji fg & F ffif (two-
source energy balance, TSEB) | 1§ & & HE /7 % Lt
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resolution imaging spectroradiometer, MODIS)
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A4) 5 TR0 - K S5 FRE Bl 27 R B A A 1Y
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F189 D 1 IS S A 1 8 R S A ) ) ) B AR S T S
it B - SR 3 0 BE A 3 Sk DX A BR R 0
ARG BRI B T ROEAEN .

i 1B S B T B 0 AN [ 0] g3 Ry ol A iR R E
B 1 BN T M AR IR AR IR 4 2

Dotk . A ] 4 R mOG 3G SR
B R S AR B TR B R AN B LK . EE TN
TR HOR A HERVIBE 5 1 5k

2) EIE . W RS GG S SR
AHEL A TS A (81985 A5 5 K B 2 )i 1] HIUH &R 8
DLt A o W RO B 5 L K O R A B AR w)
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HHTC A I 5K o 18 O™ wh B 45 L
Ptz 108 7 it UK oy R I R AR R TL A Csoil
moisture and marine salinity satellite, SMOS) (43
km) , Aquarius (100 km) ., C ¥ B ik J T2 7=
(advanced scatterometer, ASCAT) (25 km).%
U B G TR 7™ i S0 At BROUE T BB 49 5 R
(advanced microwave scanning radiometer-earth
observing system, AMSR-E) (60 km) .3 F 45k
S T E & 4t (global navigation satellite sys-
tem, GNSS ) iy £ 38K 43 0L 1 4 e i i 2/
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Ji& , A 28 A AR S RS S B GRSV R
TR 55 T LT AR A i SR i 5 e R Y
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1R T I £ A B O R g L By 5 At A
DX A1) 1 s i o 4 TRORR 5 9 AR G S R
T B 0l o TR A A S SR I (R | s ) 2y R
BARAE 1] 0, ME LA FH F 251 9 B
$E#AE Terra fl Aqua T A |- ) MODIS $ 4t 1
Z T BB BE A 0 % i 06 °F 18 SR 25 4 B IR
)Y, . 25 E R K S s s kAT
MODIS £ Bk % H Bl & 7 i MODIOAL 5
MODI10A2, H455 8] 43 #F #4500 m™, i F
A 2 TE ] O I BE AR B A S S A e
D RS N AT5 J2 Ot o 28 J2% B R T e 7 — > X
B, RobE B R T 2 B AR AT
R BR = BT AH 7 /Y I 18] 23 B 32 Bl 2 104
REEAIRET 5 53 A3 4 R 5 23 R L 28 038 43 7 % =
BFE AT EI K LAWBR =05 Y20

B B I T S ) R A i B R T A% A AN [
T 2 WSO S S L L P TR M R AR B A T Al 5
FEISE B 25085 o Bl Bl e 1 SRR A8 P 28 % 2% 5
ESNIESN YU NN SIS R
AR MR, R . 26 1 [ 50 0K 5 Al o
O T AT AMSR-E J i 19 42 5k H 5K Y
7RO AH T I A 18] 4 B 3 i i A1
(25 km) . HUERBI S 5 52 5 RORLAR V3 L R
K R O 2 DR R R S L X BB B b A
R X R BB 5 2 ) = DX (b B2 %) 1Y e 8 4%
RAFTEB KA E . IS . Bl 3 0 8 AT
25 A DI 5 BT A ) A, B2 AR SR T A TR U S
IR (IR A% I g X LAV 0 M ik K T 2 R
TREY AR & 3 Sl i 1 R AR i AR AL B
23 () 73 BEAR (25 m) AR B, (H 2 i dE T 3
RN 3 Bl e A R AR A B T B AT 5 g T
I, 52 1 T S5 AR BE S S R BOR AT X LU A 8K X
530035 TG 2 M T (] 1) 22 5%

He 618 IS WS OB A S 5 SO R
FEW A WL 3 R R L5 AR 77 il R 2 i AR
LI MR REHESY . B HiE LEIFR
TR 2 IR AL AR B W R MO GRS
PR JE T 22 A A SRR S K B R G
(interactive multi-sensor snow and ice mapping
system,IMS), NOAA % K &M &8k 4 km X 4
km N7 2 %5 B RAR O W RS Y L B
AN ) A% JRR A 2% G0 1) AR Ak 10 B R I 25 43 B3R 1 38 40
& 1 o AR HE— 5 ok 22 PR AR (6 5 A ) £ 2k
g TEULIN S5 (Y RS B IO AR A SR R AR
T SR R T
1.5 ihgRok

MK 2 BRI IR Z —, o i
A B2 52 30 R B AZE R me o ) e 5 )
PREE A A SR B . b 3 K T AR 228 JE R i
GEILRSa=RUNIDE7/B: IS RS n Y PR S
IR 22— o Fl T 7K PRI At 3 4 6 K BF 6 55 1Y
S W WS R 35 St R PO TR KR TE 1R RS AR I
5 H A ) 25 SRS BT FE G2 B G R
e, KR R OGS R 1 32 BRI G i D TE L £L 5k
e B B AR Y S ) 25 s @ 7K AR e AR A B ey i
JE AR A B At M ) /)

S5 G KIRGTE R AL, 2 T3 TR 2 KA
40 McFeeters 4 H 4 — 14 22 43 /K 44 45 £ (nor-
malized differential water index, NDWI) & 4§, #l|
FH 2 635 AR S RN 3T 21 40 B ) A — 4k HL (B 45
B 1 5552 AR Th KR A5 R 5 4 T BK G o Bl
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P BOH A 4 I T Sk B I — 4k 22 g3 K 1R 4R B
(modified normalized differential water index,
MNDWD) ., fifi 5 7K (AR B 52 B8 45 5y X 43 ik
X i B0 B SRR AR PR RS AE R A 19 (L 53 31 B8 B 1
1 4 B KA (H R 43 0 M LA R 1 1 A fe
WA BAT B IE 1. B A 8 RO R 25 18] 4 PR
P o 25 AVRRAE W B 5] A B K IR 32 B . 503 B
A5 2 0 25 () A8 e 4 R A 45 45 30 G5 B B T 1) X 5
A3 H) DR S ] B A 2R I 4 A R A )
IrRE R PR AR KRG B AR LA
BRI ARk BB RN S ALAL B AE
4 7 45 4 3k R A 7K PR T R 4 AL 3 T S
I, Donchyts 2 f| B =318 F & Google Earth
Engine'™ , 43087 73 30 4F i Bk P9 bfi b 2% /K 19 48
1k s Pekel 25 [ FE 6 A% G #2800 T Landsat T2
300 JT SR T R K AR 1 R R T A G L R K
FERL 25 30 A1 oA Je AR AR L[] B K TR
P8 N H 450 388 o 78 R 8T #1598, Trochim
ST B ML 2 2 BE AL AR PR Sl B Ak
TS VB OB SR AT T U0 R LR ) T
PG R ) K G L O AR T B AR s Hugue
SELS I T TR RGN L AT U S I 4 B T
A B K T BT S50 X ik — Y T M
FEK I 38 FHE

H i 8 K A5 2B IR IBOTS A 1 A R A
VF 22 I IR R o 1B 2 228 JR% /K R T AR 4 BRI A 2
B I A A X A S ST, A i S B M0 K AR o R R
SRR B ok 0 ) R, AR BE A = B
TR ARG K 2 AR A A G R R 4
5 R TS PR R K A E R B S 3R BORE 2
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Remote Sensing of the Terrestrial Water Cycle: Progress and Perspectives
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Abstract: Satellite remote sensing has made great strides in the last few decades, which enables the
long-term consistent observations of many variables of the terrestrial water cycle and thus advances
the understanding of the terrestrial water cycle. This paper reviews the principles of remote sensing in
retrieving key variables of the terrestrial water cycle, illustrates the progress of satellite remote sen-
sing in hydrological applications, and discusses the future direction. Although most of hydrological
states and fluxes variables are observable by remote sensing, closing terrestrial water budget with the
remote sensing products is still an open question, suggesting more efforts are needed to improve the
hydrological consistency of the remote sensing products. In the future, efforts should be made to de-
velop new generation sensors and platforms for the consistent remote sensing products with finer spa-
tiotemporal resolution. At the same time, efforts should be devoted to the evaluation of remote sen-
sing products of the terrestrial water cycle through carrying out integrated field experiments.
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