B

%

S

@) HATIHERF

: y GUILIN UNIVERSITY OF ELECTRONIC TECHNOLOGY

X
™ or gect®®

e, &

S,

M+ ZF it X
EA=L A EIRTEW)

e [ 7 5 e & 53 R SR e 0K 55 th 52 7K 49 58 R 3P 4 HE

(¥) Remote sensing of precipitation and surface water with high

temporal and spatial resolution in Guangxi

R E FE S 20022303176

oK A B % BT
HRHEIT A PR HER HHER

IR R VAR S B {5 B

M B BETE (SR, BIhBE%)

wX%E #H B 20234 5 H 26 H




eSS

WE

A BRSNS B PR 5 0 5 75 7K B2 BRI 2520 A0 AN, W T 52 Ak 85 o
T RO AT T A o XS IR R T SO [R) b XTI 5 T R T 0 ) 7K T R
P59 FE MK AL NS R o X 2 ] A 2 5F . A FAE S IR B = AR IR
T2, T ELN AR BRI AT R R R A B BRI . [ P AR AT L X, A
i, BKER, KERFES, BT NGRS E R, X
KBRS AL )8 H 8 5 o R A5 0 R SR T T R SR R K R R ) Bh A
5 R R L2 A A A IR A DA A AT B 7K -5 3R K AR AR S 0 2R B 58 B 7 7 3
ARSCNF T H X T [ 7K R AR AR (1 s A R SR A I B b, T 3R
H B v s 110 T2 [k Bt A GPML PR B /K B85, 45 & MODIS H8 e gl 15 %5
IR B MR IGHOR B R . DEM SRR EUE NIRRT R, A B A RS A,
TERE T B AKEAR I A FERE R FERT T . R, 3 S o — 5 R BR A £ = 5240
i, HT OANEE SR EAME G RAKEIRIUTE, 456 R0 LA TR 40 1)
TREIEATOAL, R ESA LHuE AR, SRR T ) VIR Kk . B
Jeis NPT PRI R K R 2 AR AR (B S AR RFIEEAT T AT, BRI T HB AR KA
AL 5 K 2 T A D G R, a8 == B R o0 N A [F I3, PR T A H
TR ARG L SO AT« BT 45 SRR«
(1) T GPM T [ /K B id ik B ANA =] A28, X 2001-2020 4 78 & AR
B IREEAT H BE R EE, FERIR 20012020 4F 2679 AN i UL sk A5 B0 5o f R EE%L
PERATIONE, MRRI. WHRRZENRZ 258 0.792. 74.610mm. —0.122%.
IR FETTERES A RO 1 km 43 HF3 N () FKIN 258 00 A0 S22 ek, W] T2 R
TRBIE Aol AR, 9 HE BT 7L A .
(2) F:Fm = TR BT 2020 45 AR AK PRI AL, FR &30 BE VA &
s 55 AT B 10 AT Bl L X SRR AN . ATV A MR e B s, %o AT 3T Bef% ) L]
AR RIS AOK AR BC AT, AT VG . RGEARE A KA B
. RS IRE 2020 ESA i 56 Hol HEAT X ELEE, AT 2020 AR RK
T FRAE R il B B0 B LA B 4000 ANIRAEREAS, IGUFZE SRR, AR E R
(0A=90.97%, Kappa=0.8196) , /KK FREER 82.1%, #IEHEEN 99.81%, I
IIRZEN 0.19%, 5T IRZEN 17.9%. BISLEL PHHbR KRS 12 R IE IR .
(3) H4E 2001-2020 4F) VG FE K HAR SIS 18] F7 51 I 222840 o i 45 SR s, T
FEIEE oK BARE — e ks, JF Hafk 2 Erbiass, phak, T E oK
A A B R RPN AR AGEREAR . AR S M D s .
(4) M5 2020 4F) PUsE 12 RIS [E] 7 P2 R KA S A IS5 R B, 2020 4
|



eSS

JTPEHB R KAR T AR ARG EOR, BB FE AR, o B ZE MK = A R K AR T AT
R, AR TR AT A AR BN (HIAS R A A 5], KRS
Hh 73 AT AE R AT P e S B 2 BT, T B BT PR AL B X LA JE 2, MR KAR D
MRIEHR D BT ai R, K2 LRI AR T AR 2 K5, Horh NSEE a5 2 A
VBRI ACT I A WY X, 111 Ly DX A2 AT K LA R 18 o AR T 0 2 [ /) AT
BUR o, AR R T AT IE (0 R o R A vy, 2 VAT Sk X PR B B
(5) RS YRR AR AL 5 B K AR i 2R 25 R s, T PE LR K A T AR
5 BKEAFEY BAHRNE, BKEBOR, MRAKKIR B NG . S/, HF
PEIL IR R O, T RO AT M R K AR 52 3 22 AR R AR, B 7K R R R K AR
AR AR — AR, 52 2R E SRR OB AN LIRS KR KR .

FPIE] . Rk, HhRKAE, EEES R, RN, TV,



Abstract

Abstract

Global climate change and human activities cause uneven distribution of water
resources in time and space, and extreme droughts and floods occur frequently. As a result,
different regions are faced with problems such as water shortage, drought and flood disaster
and water ecological crisis. These problems have a profound impact on the economy, society
and the ecological environment, but also have an important impact on sustainable
development. Guangxi is located in the subtropical region, the precipitation is large, the
water resources are rich, the water resources and environmental problems are increasingly
prominent. It is of great significance to obtain the dynamic information of surface water
resources through remote sensing monitoring, grasp its spatial distribution and analyze the
correlation between precipitation and surface water.

This paper carried out high-temporal-spatial-resolution remote sensing monitoring and
analysis of precipitation and surface water in Guangxi, using GPM satellite precipitation
data, combined with MODIS enhanced vegetation index, surface temperature, surface
augmentation data, and DEM elevation data as environmental variables to construct a
geographically weighted regression A monthly downscaling study of precipitation data was
carried out. At the same time, based on Sentinel-1 radar data and Sentinel-2 optical data,
referring to the existing water body extraction method combining radar and optical images,
and optimizing it by combining local threshold method and finer river data, and using ESA
land cover Data, surface water bodies in Guangxi were extracted with high precision. Finally,
the quantitative analysis of the temporal and spatial variation characteristics of precipitation
and surface water in Guangxi is carried out, and the relationship between the variation of
surface water and precipitation is discussed. Changes. Research indicates:

(1) Monthly downscaling of GPM satellite precipitation data was performed based on
a geographically weighted regression model, and the downscaling data set was verified by
the data of 2679 ground observation stations from 2001 to 2020. The correlation coefficient,
root mean square error and deviation were 0.792 , 74.610mm, —0.122%. The data can
effectively reflect the temporal and spatial distribution of precipitation and its differences at
a resolution of 1 km, and can be widely used in research fields such as water resources,
agriculture, ecological environment, and disaster simulation.

(2) Based on multi-source remote sensing data, surface water bodies in Guangxi were

extracted, compared with 2020 ESA land cover data, and 4,000 verification samples were
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randomly generated using the largest water area in Guangxi in 2020 as auxiliary data. The
verification results show that the overall accuracy is good (OA=90.97%, Kappa=0.8196),
the user accuracy of the water body is 82.1%, the mapping accuracy is 99.81%, the error of
omission is 0.19%, and the error of misclassification is 17.9%.

(3) According to the analysis results of long-term temporal and spatial changes of
precipitation data in Guangxi from 2001 to 2020, the average annual precipitation in
Guangxi has certain fluctuations, and generally shows an upward trend. The average annual
precipitation in Guangxi is 1727.85 mm, of which the highest value was 2031.86 mm in
2015, and the lowest value was 1380.57 mm in 2011. In addition, the spatial distribution of
average annual precipitation in Guangxi mainly shows a trend of higher in the south, lower
in the north, more in the east and less in the west. From south to north, the average annual
precipitation gradually decreases; from east to west, the average annual precipitation also
gradually decreases.

(4) According to the dynamic monitoring results of surface water bodies in Guangxi
every 12 days in 2020, the area of surface water bodies in Guangxi has changed greatly in
2020, showing seasonal changes. And the surface water body area in spring is relatively
small. However, its spatial distribution is uneven, and the surface water bodies are
concentrated near the coastline in the central and southwestern regions, while the northern
and northwestern regions have more mountains and less surface water bodies. According to
the analysis results of watersheds, the water body area of most watersheds showed an
increasing trend, among which the watershed I'V with more human activities and the western
low-altitude watershed 1 increased significantly, while the watersheds with more
mountainous areas increased slowly. According to the spatial distribution map of inundation
frequency, the inundation frequency is higher in the center of large lakes and rivers, while
the inundation frequency in banks, riversides and urban areas is lower.

(5) There is an obvious correlation between the surface water area and precipitation in
Guangxi. The greater the precipitation, the surface water area will increase correspondingly.
However, due to the complex topography and geomorphology in Guangxi, the formation and
distribution of surface water bodies are affected by many factors. Precipitation is one of the
factors affecting the change of surface water area, and it is also affected by the characteristics
of surface water, terrain and soil.

Keywords: Guangxi; precipitation; surface water body; high temporal and spatial resolution;

remote sensing monitoring
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W, gt BIR TP KRS K I I S e S IR Rl T I
R T K B B OB o bR K AR B B B 7K 5 M 3R K AR DA 23 BT ) [ 9 4R TR
HAH T XA TN HE LB

0, A XML S AR TR EE . AR T T PR A X A SRS .
S0 T AR I A e JRUPRE At 2 7K A S B FH 38 ) SR Hts A B s Sy e PR K
PETRAL B AT T4

BE, BT GWR BB IR R KRR L. /r48 7 GWR BLAL, % R Eiik
B, BERPERE R EEVEAS, Sea i) 78 J & R 35 B K I e i S AR AL REAE 23 AT o

SEPUEE, HIER/KMOBIRIEE . N TR T E—5 5k 5 TEPEME S
IKEFRECH %, KR FEBGEFE KAHZ T EAT TRVl . AT o — i
Jiids GINT R B VEFORE 4T ALK AR R RA i, A K AR SR &S 5 S i A An ]
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TEo
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FONTE, SRS R, B4 A TR LEB S ME, 18 T ASCRIA 2 A
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EE MRXMASHIETLIE

§2.1 WEFCXHEA

VR R B X AL TR 104° 28'-112° 04', b4 20° 54'-26° 23'2 0], ZR5)
R, TS mFEMHE, MIGILES ISR REHEE, RAtEmE, fdusEso, 178
Xk AR 23.76 73V T-oK. T PEHSHE M 2, F2LH, KFE. G, PR
2, WIEIES . WA, PUR 2. SRS, PR L R, 27
HtR, H TP ZFK.

HuAb b [ 2k BT RS, R IR IREVE, JbERmE I L, TR RS R, B A
2= RSB X o SRR, KT, Sl 2o a4 XA P38 <R 17.5~23.5°C,
PR E 1653 =K, HdE . It LS KR, = V0. M. s B
S K TR 1500 ZKDLR, HAAH X SEFF/KETE 1500 =K UL L, /b (1 AR
Bk BN 841.2 22K, % MBI BE /K &8 3387.5 2K, | PR H A X &
Rk, KEFEEE. WG 2014 FHbRKFIRE KL 1978.06 141 77K, HFKE
TRE) 402.97 425177 KB, AR 23.67 JiF oK, HEHERREL 197810 14577
Ki 2020 AR, JOPEHE RAUKE 60 FE, KBRS 2169 143277k JFRES V&
IS 25 3 3% 26 b R K A 18 SR MR W 5 [ K AT, A B TRS AR T 1 M SR KA 1Y) % (8] 43 A
R B FASA A, ) PRI R R, BRI, KRR B R AL T — 2 R
o

105° & 106° & 107° & 108° & 109° H 110° & 111° H 112° &
2 ]
g <3 F
\.{'.l
A "’}’V |2
T - ~
Q i

ik

24°

==
o
o™
e PN L
JUERH B R X
ET| el
N AR
& PEE 1 (Gray)
L 2, 116 (m)
-43 (m)
105° & 106° % 107° #& 108° % 109° % 110° % 111° % 112° %

K 2-1 W E XA B s i
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B BT XD Bl A B

§2.2 HWIREHE

Bt 9% B30 0,455 1t 2 7 A SR ORI 2 7K e JRUPE o FH KR SR 25040 , i 37K AR S G it )

HEE—SHIERE, GEHEZ 5% R, midRAEHIEM ESA L7k
s, FFHRMEE S 7 mE R AAR AR, . Mot BRb AV SRS T4, T BIIE R 12
R 1R B 25 43 FR b R KR SR AN . B K A ) B ROBE Sl I 4 S o R RSO B TS X
(MODIS) HsgfafiEsk (EVD | iR zEH0k (ET)  HRIRE (LST) | kA
AR AN S R S CASTERD ¥k (ELV) S e A 1, A4 i Hh R In A [ 9 (GWR)
B, T GPM Bk B b AT I8 RBE, AT AR 1km 7393 H R /K S s . DL 2R
T F 28 AR PR A 41

§22.1 Mgl PEKE

W e TR o B S B 1 JR TR A S 1R 22 R0 UL R A, T M A | i
bt A 5 7 SR S AR A, SEIEREE 5 e A I SN B AS B BT AR SR
M e —5 Ay ke — 5 TR SR .

Ee 1 5 (Sentinel-1) PAEPREIELE, @ A BB LREANK, 25T 2014
4 H 3 H2016 5 4 A 25 HAcht, SBERERETAHN 12 %, A B 2L,
HYFEIAL 6 K, 3 C WEAMIARLEIE, TR HEN 10m.

Sentinel-1 T2 Hil A VU AP BUAGAR B . A SCfd H 98 FE R oG =X iy b PR 5245

(Ground Range Detected, GRD) i, HRAWT7 Ny VV A VH BAf, I Ie—F2 8
2020 4E 1 H 1 HE2021 4 1 H 5 H3E 31, B4 F 13 5, 3403 5, &
o4 wF 0y AR 2-1 Fron ., BRIV TRE R A A B B

(https://scihub.copernicus.ew/dhus/) . M fs— S EdE 2= (B A7 B /A a0 & 2-2 Fow.
% 2-1 sentinel-1 31 JIHH I 18] ) Aii

% EE % EE ik EE
1 01.01-01.11 11 04.30-05.10 21 08.28-09.07
2 01.13-01.23 12 05.12-05.22 22 09.12-09.19
3 01.25-02.04 13 05.24-06.03 23 09.21-10.01
4 02.06-02.16 14 06.05-06.15 24 10.03-10.13
5 02.18-02.28 15 06.17-06.27 25 10.15-10.25
6 03.01-03.11 16 06.29-07.09 26 10.27-11.06
7 03.13-03.23 17 07.11-07.21 27 11.08-11.18
8 03.25-04.04 18 07.23-08.02 28 11.20-11.30
9 04.06-04.16 19 08.04-08.14 29 12.02-12.12
10 04.18-04.28 20 08.16-08.26 30 12.14-12.24
31 12.26-01.05




J 7 eI 2 R B K S R K AR SRR A M

M4 e 2 519 (Sentinel-2) T2 H A il B Bl 2R, Sentinel-2A & 4T 2015
£ 6 A 23 H, Sentinel-2B &4F7T 2017 43 A7 H, B TERKEDHH N 10 X,
PN PR AN, BEPFFEWN 5 KE0, e 5 BRSO, A G, T
SN LLAMB BT, 3L 13 AN ety Horpii ., &%, ORI 20N B R Rl 3 HE 3R N
10m. e RIF T B2 /5 W3k (https:/scihub.copernicus.ewdhus/) . Al 5748 F /) Sentinel-
2 2RI 2 L1C 90 mEdE, AU A XL, BT agEik%,
IEH AR AR A P A SR AT K AR SR L, 3L 86 5t Sentinel-2 L1C 514, WEle—
SEERT R A AR 2-2 Fion, B 2-2 N 43 S SRR s A B o . F
TEE W E—SHIEA R LRI .

# 2-2 Wk T S E AR (A A

¥ % 5 FH & 5 F M 5 H 3
. T48OWL 20200309 480YM 20201111 _ o 20200319

20201114 20200415 20201119

20201119 20200420 20200319
2 T48QWM T48QZ] T48RYN

20200309 20201106 20201111

20200309 20200415 20200319
3 T48QXK T48QZK T48RYP

20201114 20201111 20201119

20201119 20200314 20201111
4 T48QXL T48QZL T48RZN

20200309 20201111 20200322

20200309 20200315 20201111
5 T48QXM T48QZM T49QBD

20201119 20201111 20200515

20201022 20200327 20201111
6 T48QYJ T48RVN T49QBE

20200131 20201112 20200327

20200415 20201119 20201111
7 T48QYK T48RWN T49QBF

20201111 20200309 20200314

20201111 20201119 20200505
8 T48QYL T48RXN T49QBG

20200309 20200309 20201111

20201111 20201111 20201113
9 T49RCH T49RBH T49QCD

20200221 20200312 20200308
10 Taorey | 2oeouin o 20200321 T490CE 20200222

20200322 20201111 20201113

20200217 20200308 20200308
11 T49RDH T49QCG T49QCF

20201113 20201113 20201113
1 TaoRDy 20200407 T490DE 20200222 T490EF 20201113

20201113 20201113 20200222

20200312 20200227 20201113
13 T49RDK T49QDF T49QEG

20201113 20201113 20200222

20200217 20200412 20200317
14 T49REH T49QDG T49RE]

20201113 20201113 20201119

15 T49REK 20201113 20200217
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21" Jk

TA9QRD | T49QCD

10" & &Y 1047 % 108° % 14 %

106" %

K 2-2 Sentinel-1 5 Sentinel-2 {457 & 4> Afi
§2.2.2 MR EHIE

HH ] 7 g 5 7R b 3 X 3k % 2R B R 9 T ek % R B A, IR A TR
KEEAR S BHIRAENY, 454 2020 ££ 10m ESA WorldCover 7= 5, MIEAIAS . 1154
ACER AN TR F% A7 B R HUS B H B X s A R i s, FiEdmE. 436 F
TR T7 i, IHE T RO Va. = m SN S 2R B B AT e Sk i i
RS . FHTAE 5 BRI i ZE A

90° & 100° A& 110° A& 120° K 130° K 140° K 150° %

L. |

:%' r ] PG e W S0 R A 5 X Ak Rz 2R B - [ )

s ) A3
v Ty
5] B
(N ] ™
s ) AJ
TN TS
2] E
=) B
o W .
= ik 1
PR i K
 2) 6,57l m 0 o
L 419 m i

90° %  100° %  110° % 120° % 130° &  140° £ 150° %

K 2-3 kg T Ok U
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§2.2.3 7B EHIE

World Cover 42 M RG22 FZRWIL, FLFEIGIR 2020 F48k 10
KAHE T2 0, EEE SRR N 10 K, &% T Sentinel-1 F A 214 M Sentinel-
2GR AT RINE . 7 o KR R A0 R S 70 S5k A, 7 R R A
N 5% . BEPRE — LR —F, KRR A2 K& (URL:https://esa-
worldcover.org/en). ZEHAEVE NS ENEE AT @Y. B, ARHGEHATHERL, fEA SO
1 FH AR A T I ) el B AR

7 2-3 BSA L5y 22K

b + 5
10 Tree cover M
20 Shrubland BEAR
30 Grassland LR
40 Cropland b
50 Built-up HIH
60 Bare/sparse R R LB

vegetation

70 Snow and Ice HFIPK
80 Permanent water bodies T 7K k.
90 Herbaceous wetland AR
95 Mangroves ARIRIN
100 Moss and lichen p2y

§2.2.4 GPM P& K3

4 BR TR %7K 1HRI#] (Global Precipitation Measurement , {&i#% GPM) & — Tl [E
TPREAES, H NASA Nl JAXA G1EJFfE, FHZARESEE DEZEIEL G TEMY%
AR v ST A 3 5 ek B P /K e 149, L R g SR A1 4 3k B Tt ) 3h DAY
ARG T 1008 2T AR 2 /N IS PR T 5 4800 7 il 0 B S v 2 g M

GPM {14 7= b 50 A: Level-1,  Level-2 Al Level-3. 3% /Nf K, H
B 7K EA R TP BBk Ba ol A SCAE P B K $dE 9 GPM. Level-3 IMERG 7 i
Final Run AEHE, 75 H 7 #% 0.1°%0.1°, B [a] 7 a2 /N, 4% 20h Net-CDF,
AR KRR H P8/ BEKE (mm/h) , Final Run =46 KEH GPM
R R TCIR IR A 2 R B B O M R A5 T o 12 559 B R 4 R AN 2 R R B X6 B
TR B KA THE DA R AR HELL A (IR) TN THE . BEsK &4 #T DA K AT BE )
FoA 3 /K AR TH B AT AH ELAR | & IR AT R 4 BRI /K s rho o i H 3k m B0k}
HEAT R ZE1T IEMO], H SRR T NASA ‘B 7 Wi (https://disc.gsfc.nasa.gov/) »

12
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§ 2.2.5 MODIS 32 =545

MODIS & % & I 4 FR A v 40 9% 28 B8 016 15 f¢ (moderate-resolution imaging
spectroradiometer) , = EHEEALE Terra Al Aqua £ _H71, MODIS 1 2 % B2 mT LUgE
b S BB R R HDIRSL . RAH/KIR S RIS . KRR = T = FE SRR RS B
X R A DU Tkt L AR B S HER L KSR HEAT KA BRI . MODIS
HH 36 MEHOLTE KRB, B NPT IGRILLAN AT, ARt iRt m o P
(132 5 PR B 148500, RSO fd FH 4Bk S00m 433 SR A 45 200 187 Fh (MOD13A3), 42
BR Tkm 43 #FHh 2305 B A 67~ 5 (MOD11C3) R4 ER 500m 43 #2563 2R HUR AR (8 7
im(MOD16A3), ¥KJiT (https://modis.gsfc.nasa.gov/)

§2.2.6 MR EE

ASTER GDEM #i# H H A< METI #1136 [H NASA BXA /. ASTER GDEM #(#5
PR IR T et R AR R ARSI TH(ASTER)” H tH 504 AR, A2 H AT a4
B [5t H0 2R 18] 1) v 20 e 2R m AR 5 1R B R O S (https://www.gscloud.cn/) . 1ZEHEAE MK
A FE RN EA .

§2.3 MY Fedid pidb

§2.3.1 Wl SHAETALEE

M S — 5 25 FOUAL B A F TR IR 4P SNAPS.0, EEAHE DL T AP IR BUERIE, 4
ShEhs, BEETRLIE, VEBL AR, DL, RN,

BNTE A A T AR oA SO R ARl T SR UE S R Sl R S E Bt TR
BPIEREE . BEAHE bR R IA IR T 7RG beiE R o MRS R
Small £ H (17U P30 7E 53], JE iR A Refined Lee %, 125015 AT 5 2 PR K THI &2 AR
SRR, JHA RN AR, B TR MANRE, RS B ARG K
PR LIRS, IS, B AEMI A SEBLR DY, R T OB A . >
DA, K A R BUE RO R, F RO 18 T U E R D . e
A VU 13 S S SRR AT IO SRR IR, B AR PR (052 834 1 hydro basin
TR BV FE AT 3BT, BT R 8 A 1ev05 ZLifIN, Sentinel-1 SR BEAT AL f5, 3%
PAG T 31 )RR

13
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§2.3.2 Wi S HE AL

flH] Sentinel-2 %4fs y L1C 27~ dh ks, 1 Joxt Bl BbAT wiisb 2, 3= 2O Fh et
SEAR RARIE. HRFE. BB R BHRANETT.

R FR G E AR AR A LIS DNAE (240D Feif o LR R RS
THJZ 40 5 S0 P BB S 2R 6L, LR Bl A% TS AR B P2 (iR 22 . KRRy 1 i
DRI R AR~ KB AR R S i i 3 RS PR i 22 3R 22 72 Hh 7 KR AR AE R IR
KA 5 2= TR A5 RS 70 3o 3 B R SORT BICR B7), S BRI R P 5 TIEH
PR)EEAE S . Sentinel-2 #2801 KR I 5 77 #EAT EURFE R 10m, KA [F BB
R (10m. 20m. 60m) BEATHE— o LR BUE Bek = M BLE I — D 2B
18, TSR ALEE . Bkt PEF L 86 5t Sentinel-2 SR HHT 48 HHK, JFRYE
Wt XK B e E AR AT 8B, 5217 ) PH Y Sentinel-2 BEIKFAR -

E—5

HUBE: T e " T S
o e s | Bl D g o AU [ s

Bl Ttk 2

WE_—5
5&'??3;3&' = j(;ﬁ —| EFE —— &fﬁﬁ = %ﬁg}fﬂ%&

P 2-4 mE SRt AL B
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FEE FT GWR B R R B K S i

T £TF GWR HEBRERKHIRH

H AT, SRERE AR 177 5 e =Fh: 55— Pl 18 A B i A< 5l i, 55 b
T JE A M T R N R AR R I, AR = i i 1 R T R SRR R K A o (E M T S
MAEHTH A BEAIR, FRELXEZM 1, 2mA%, BEAHERERYE,
FIT AR 28 (%) B K St B R AE, BT DASREROKE BBl (%) B 7K Bt 0 TR A ELRS B 22
b 0 R TR AN R, i B TR () S W 68 77 AT DAAR A (1) 3R A5 RV ) 1 B /K 2
/T

§3.1 PEFF/KEIEFERETE

§3.1.1 GWR HuFE A [A] = A5 7Y

GWR AR | M (B A 2 (Al OC &R, B T RIHSEAE A R AL
B ERERE, BTANEIIABE, AREEHAX N ESMERNEESHREE
(B A S5, A ST [ AR ARI8.591, GWR R TR (i b A P44 2 ] LA 78 20 3R e /K
I, R 55 T2 R 2 () AR AL A A B B 2 () o S PRI ARRAIE B i 82 A =0

Yi:ﬂo(xi’Yi)"‘Zp:ﬂk(Xi’yi)xik+5(Xi1yi) 1=123-,n (3-L

Fob, RE G AIIMAKR, B AIE K ANFEARE, p RIREERIA
B B (%, v, ) AT R HE A R B, (%, y,) RO, &(x, ) K%,

i ACRFEAR S, SRR RO BT AT 70 A AR B RS T
A1V 2208 {5 BLR R R SR A -

By = (XTWOx, y) X)X Tw(x, y,)Y (3-2)

b, owix,y) RRCEAERE, X RS HAURERASA RN, Y 2RKE,
RAE GWR J7FE S 75 BAG TFRCEAERE, XA PP AR LA S5 b 2 R dL L

15
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§3.1.2 MREUER

REE FE P AT B AN R R AZ B B0 2, ASHIE U R B I BT AZ ek 2 18 80% i3
WS LT BRSO A% R R S PR, AR AR B IE RS FE R 4
FeBOZ R A0, BRILE R (R 4) o JEEXTEL 2013 FERFRLSER S EGHIE ML R
] (CO) « WHRIEE (RMSE) . W% (BIAS) , B REEEIHRI, b4
PR EUZ R B E N GWR 2 (1) 4% 2R 5

 3-1 2013 4F GPM T2 B /K B AR TOFRAS [FAZ R B0 S 05 SRV SR Z 4

MRER HITRIR

5 2 & % (%)
FF5 BR R 0 % Conm) 1

1 e T R A W, =exp(—%(dij / bw)?) 0.991 126.504 6.109

2 R w; =exp(—d; /bw) 0.999 37.943 0.550

XU V7 % 1-(d; / bw)’T d, <bw
3 LT w; = 1= bWl d 0.954 280.773 30.093
o 0 dij >bw
777 BB % [1-(d;/bw)’] d; <bw
4 w; = 0.962  257.404 25.292
b 0 d; >bw
1 d;<bw
5 T o % W, = 0.920 367.614 51.587
R 1710 d, >bw

§3.1.3 Hhpl+a %0

FOR B R K Bt 2 8 v B3 H B K o5 A REAE R K B B 4R 200, SR 5 4% & H
10km 73 # 3 [1) LE B E08E I ) BE B 415 2 1km 0 F R LB 5, ek RE
(AR B K B 4 PR L PR i e B0 H . ATATSEIIAN Tkm 43 3% 28 (1) 4 4 RS 3
oy TR H K. B AR LR
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B T GWR AR R R R K B iE 1t 7T

12
Fraction, = OrgGPM, / Y OrgGPM, (3-3)
i=1
H o Fraction, AT H CGi=1, 2, ..., 12) KLLFIHEEL OrgGPM, £RpER

FERTEE | 7 10 GPM HEREE, 5 BRI A R4 (A R T B K&

§3.2 EFFEKEEM R LR

§3.2.1 F&EREH NP

e R K FH ) 14 7K 308 9 GPM Level -3 IMERG 77 4 f#) Final Run H B %8, 25 1A
RN 0.1° (~10km) o HiJE R B R T H 3 2 [ 504 = 1Y) ASTER GDEM %
W, ZBHRES I HER N 30 oK. HORIEG TR, HhR IR BN R A HUR B s ok
J5T MODIS ##i . 3RA G s H REEAREE, H TR KB RS BVl . R
FA A = i S U BN 1 Fios, S BXHIAR FLis Be 2001-2020 4.

R 32 AW U R A (0 PR Bl S PR A ™ o Bt i i

FFs BETE HEELK I 22 43 P I 6] 5 BE
1 T K E R (GPMD IMERG-Final Run H{&#¢#% 0.17 monthly  2000-06 %4>
2 SR g R (2 Y)) MOD13A3 1 km/monthly  2000-02-01 % 4
3 Hh I (LST) MOD11C3 0.059monthly  2000-02-01 %4
4 Hh R A BUK (ET) MOD16A3 500 m/yearly ~ 2001-01-01 %4
5 R (ELV) ASTER GDEM 30m 2009 4
6 AERRGENAH KRS GSOM Monthly 1763-01 &4

§3.2.2 BE/KEHE AL 2

GPM F( AT LB, B —4F 12 BARY GPM sk A1, 3718 GPM 4 RiH4L
5. MODIS #4i# it MRT(MODIS FiALFE T E)7E Java 3855 R HEATHE R IR BURER .
PHie. 1A, BT, BRUERIBREERE, 700158 2001-2020 4F EVI. LST & ET
HEEHYE, JEx—4 12 Bl EVIL LST. ET $dlERFYy, 43545 FI4E15 EVIL LST.
ET #4E0) . MR EE @ ArcGIS FRAFBEAT I MR EL, 15 21) 74 S A< BR DX ) 35
1) 4R
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§3.2.3 FEREER

B R AR F ARG AR UL B . PR R AL B AR RS0 R . HR BR 4 B an 1] 3-1
Fiiw, BARBERIT

(1) ¥ % . B E4s & (EVIL LST. ET. ¥ m¥dh) #HRHEEE GPM B
IKEARAHF 2> 352 (0.1°%0.1°)

(2) FANBAL, 0.1°77#F%M GPM #lE NIAE &, EVI. ET. LST. 3 w4
NFRFEAR R, R GWR IR . M RIARER 4 R R B0T A s R A
TR 72 o

(3) BERIEE RS AL . KB, R B REERIF R 1 km, FhzEgs Fdid
o] B RE S ARE A ) 1 km 3 PRI % .

(4) [AX GWR #28L, #%H8 GWR AL A AT AR, SEAMERR YR 1
km A HERPIG R, BHRTE RS RO PRNAERLEMRE, 5%k
ZEAHIN, 193] 1 km 43 #5238 1 B K R4 15 RUBE iR 020,

(5) 5 A RIZ R KB . BT VAR 0.1°#F R 1) GPM BiE it H481 A E
B L Ha s, JFimid SOEE BRI E] 1 km PR A LL) R 5, KR R I K AR
(B B 4% LU 8 5000 Bic 2B s A R Bk B di

(6) FEFEVEAL o P R FR KB 5 Gk oK SR 3E T X b, MoE = AE 1
53 AT RS FE VT A o
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w5 T GWR AR [ RRE B /K B i 7L

r----—----—----—----—---—----—----—----—----—---——---——---—----:
| e — e — @___ _
HFE R |
! |
A T :
I
: 2001-20204Efinal-run mggﬁ‘éi E?JTEE; i
| HiExiE MOD16A3 _
I E |
I VIR 247533 B
: HERFRIE, @ g |
| KEREM =fy, & B
I
i |
I
I B ERIEREY) |
: 2001-20204FF§7k & WIRIRELST W HiEsiope |
: (0.1°x0.1°) MR AL LS ET (0.1°x0.1%) !
! (0.1°x0.1°) |
[ S TTErr e ettt -
: - —  gaussianfZERE !
I ﬁ :
i % —11 exponential i EEY :
I hT;l |
: v A J Y = —  bisquarefxER Y i
|| #Bom EPEE=" s |
I (01°%0.1°) (0.1°%0.1°) (0.1°x0.1°} L tricube bR By !
| I T |
: ¥ i —  boxcariZeE L :
! EFH SHIE % |
I R |
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