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Assessment of Precipitation in the Three Gorges Reservoir Area
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Abstract: Based on the TRMM and CMORPH remote sensing satellite precipitation data from 1998 to 2016
and the observation data in the Three Gorges Reservoir Area in the same period, this paper evaluates the
local precipitation changes in the Three Gorges Reservoir Area by comparing the precipitation changes of
the main stream and the branch stream as well as the far and the near meteorological stations, and by com-
paring the characteristics of precipitation, precipitation days and precipitation intensity before and after im-

poundment. The results show that the interannual variation characteristics of TRMM and CMORPH satellite
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precipitation data in the Three Gorges Reservoir Area are generally consistent with those of meteo-rological
observation stations. The inversion effect of TRMM on the daily scale is slightly lower than that of
CMORPH, and that of CMORPH on the seasonal scale is slightly lower than that of TRMM. The inver-
sion effects of both satellite data on winter precipitation are weak. The precipitation variations of the main
stream and the branch stream stations in the Three Gorges Reservoir Area are generally the same, having
strong interannual variation characteristics. Compared with CMORPH, TRMM can roughly reproduce the
interannual variation characteristics of precipitation at the main stream and branch stream stations. The in-
terannual fluctuation amplitude of CMORPH precipitation is generally larger than that of meteorological
stations. Compared with the time period before and after water storage (1998—2003 and 2004—2016) , the
CMORPH distribution is closer to the variation trend of the stations than TRMM in terms of the inversion
effect of the precipitation intensity, precipitation days, seasonal precipitation frequency and total amount of
precipitation at different grades, and the inversion effect is slightly better than TRMM. However, the pre-
cipitation frequency and distribution of the two satellites are similar to observation. The errors of the sta-
tions do not change significantly before and after impoundment. In addition, the meteorological stations,
TRMM and CMORPH data show that the ratio of annual precipitation in the far and the near reservoir areas of

the Three Gorges fluctuates stably after impoundment, which indicates that there is no obvious change in

precipitation in the vicinity of the Three Gorges Reservoir after impoundment.
Key words: Three Gorges Reservoir Area, CMORPH, TRMM, local precipitation
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Fig. 1 Distribution of national meteorological

stations in the Three Gorges Reservoir Area
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Table 1 Information summary of two satellite precipitation products used

TR K b K S i 1] 7 B /b ZE IOy HE R
TRMM 3B42_V7 NASA TMPA 3 0.25°X0. 25°
CMORPH V1.0 NOAA CMORPH 3 0.25°X0. 25°
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Fig. 4 Scatter plots of daily precipitation data of stations and satellite data of TRMM (a)
and CMORPH (b) in the Three Gorges Reservoir Area during 1998—2016
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Table 2  Statistics correlation coefficient (CC), root mean square error (RMSE) and relative error (BIAS) of
daily precipitation data of stations and satellite data in the Three Gorges Reservoir Area during 1998—2016

cC RMSE BIAS/ %
CMORPH TRMM CMORPH TRMM CMORPH TRMM
* 0. 86 0. 84 4.07 4.58 0. 49 —1.03
= 0. 85 0. 86 5.17 4. 94 0. 90 —5.05
ik 0.84 0.82 4.77 5.13 —0.70 —1.49
23 0. 64 0.63 2.39 2.51 —14.54 —10. 84
-1 0. 86 0. 84 4.53 4.68 —0.20 —3.27




%8

kK54 . TRMM il CMORPH T & %Rk %) = gk 2 [X 5 7K B9 ¥ A% 43 #r 1103

UG 7E 20102016 4F [ K 2 19 4F BrAR (b 55 R R 20
e R 7E 20012008 4 I8¢ 3 4 it B fi K 00 i
455 (& 5b), CMORPH T8 548 1 [ 7K 4E B ik 3l
I MR SR LA K VD B IIURIS B 0 E 1998—2010 4F
A [ K T i 2+ T W 3l 4 R K B BT i 22 T N
SEAE 2010 4F D)5 AR B K i B 2 (B S50) .

1900

1700
g i
g1500
221300 4
%1100 1
&

700 4

1900 4(c
1700
£ 1500 {
58 1300
11001
= 900 |

700

1998 2000 2002 2004 20/06 2{008 2010 2012 2014 2016
o

He R BT Sl A R K S S8R
FTHE WIEL 60 X FRZHOT IR ol - B K B
HHE ARy A 2002, 2003, 2008,2011,2014 F1 2016
AF L T A K BB B9 4F 43 O 2001,2006 1 2012 4,
EANTH AL AR 55 B A 12 D24 [ K i 9 22 AU A A
P TLAL BRI BOBSCRAE A5 A T Tl i B A AT

1800 {(b)

1600 |
£ 1400 4
g 1200 1
31000
00

600 1

— i B
——— g et T
e 2
— B -—-- Tl
A& Y,
—— A .
WEEHL - - kR

Bl 5 19982016 4F = X T\ 3L A4 U AR B K B A8 4k
() WLE » (b) TRMM., (¢) CMORPH
Fig. 5 Changes of annual precipitation at the main stream and branch stream meteorological stations
in the Three Gorges Reservoir Area during 1998—2016
(a) observation. (b) TRMM, (¢) CMORPH

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
& b

W -----

Pk /mm

Pk /mm

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
£ 0

TRMM  ----- CMORPH

Bl 6 19982016 4F =ik 5 X T Ji L4 ol mi AR K /A2 4L
@M (DFEBE . (OFT,(DEKR, (ML, (DEE
Fig. 6 Changes of annual accumulated precipitation at the main stream meteorological stations
in the Three Gorges Reservoir Area during 1998—2016
(a) Wanzhou, (b) Fuling, (¢) Fengjie, (d) Badong, (e) Wushan, (f) Yichang



1104 A

% 5 46 45

TRMM B A X6 55 42 305 0 3 {8 A1) 28 4k, CMORPH
GORHE T N F5 15 L AR Lk 1) B K O st 2 B B
DA . 7E =0k X B /K UG, 3048 0l 1 Bk
A Ak 2 T3k, BE L 2006—2011 AE[a], 7 M L AR
A LS 1 R KA B B8 sl B A B S T 5 B R L )
(R AF BRI Bh 0 55 o AF EL 000 30 0 sk R R IR O R
TE XA B B A AF B 42 A6 #1258 B S o G I A B 9 Bl
AEE 5 I DN Sl Ry S L S R A TR RV ) 2 AR
S5 A R K B AN 3 BT , CMORPH 1E J5 N il 28
7 3 1 B K R S 22 TRMML 75 B 7R RLEL B 3l 1 [
KD 5 6 B AE R — 3
SPGB K ARG S T s AR — S
2558 AN B K i e (B 9 AR 3 5 T Il S L U
g fEaRAE Bk LR AR, CMORPH ARIE Fl 22
JK S R e B AT N 0 (T W o B T
TRMM Y CMORPH 25k A0 L A 33 76 327 Fl
Ml vk #6 b CMORPH B 422 31 0 3 {H . & X & K

Jei » U 3 A AR 7K i A A A RSP R, At 45 3 78 e B
S B AR BRI Bh Dk U DA TRD A 25 AT Ak
600 mm LA I, W32 K A B B 2006 4F 208 P4,
2008 47 F] 3 B W A7 R K B AH 22 800 mm A2 A7, X
0 3t ) B 4F B % 2 CMORPH %8 B} 15 7 R 3 45
A BB L K Ul R TE 2008 4F 25 A5 RO BUR A
G ETE 2013 AE B AR AR fb . TRMM %% kL 75
YL it 0 G- il 5 0 3 Rk 1 A A Ry — B, LAt
SR 7K Bl B I ks B BE AR (IR 7). D 3l R}
TR R Z AR B AR R K B3 3 TR , CMOR-
PH 7 W 3 1) [ K 28 45 22 . TRMM. 16 S it 1 19
R K R SR T AR — B

3 FEKHI G R K AR AR T

P 8 45 HE 0 e T 0 3l 0 o TR R A = e IR
DX %5 7K R JE 19 21 B K AE AL 22 (8 3 o B v i ol 25

£33 19982016 EZFEEXF . TREFHSAESF FHHMEKE (B mm)

Table 3 Multi-annual mean precipitation at both main stream and branch stream meteorological

stations in the Three Gorges Reservoir Area during 1998 —2016 (unit: mm)

FRA L0 BURIURIER CMORPH TRMM IR pURIRIER CMORPH TRMM
T3 M 1158.3 1288.2 1181.0 A% 1120.6 1183.9 1048.4
e 1096. 4 1025.8 1085.3 Bualn 953. 8 1038.4 943.5
1 1052. 2 1236.3 1083.5 WK 1233.7 1112.7 1143.3
L4 1100. 1 1106.0 1038.2 T it 1188.5 1335.3 1219.9
A AL 1031.9 1145.7 1047.4 Wit 1389.2 1192.1 1215.4
HE 1109.0 1138.0 1048.7 e 1213.5 1116.6 1130.6
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Fig. 7 Same as Fig. 6, but for the branch stream meteorological stations
(a) Wuxi, (b) Xingshan, (c¢) Pengshui, (d) Wufeng, (e) Enshi, (f) Liangping
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