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Abstract

As an important control station of flow and sediment into the Three Gorges Reservoir (TGR), the influ-
ence of reservoir trapping in the Wujiang River has a great influence on the condition of the inflow and
sediment of the TGR. To complete understanding of the situation of reservoir trapping in the Wujiang
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River basin, the reservoir silting situation in the recent 60 years and the contribution weight of reservoir
trapping to sediment reduction were studied quantitatively based on the observed flow and sediment
data from 1956, and the empirical formulas using typical investigations and the principle of sediment
transport balance. The results indicated that the average annual sediment interception capacity of re-
servoirs was 13.47 million tons from 1956 to 2015, and the sediment interception capacity of large re-
servoirs accounted for 83% of the total sediment interception capacity. In which the contribution weight
of reservoir trapping to the sediment reduction at Wulong station from 1956 to 1990, 1991 to 2005, and
2006 to 2015 was 14%, 45% and 72%, respectively, it is apparent that the effect of reservoir trapping
increased gradually. The sediment reduction at Wulong station were mainly affected by the Wujiangdu
and Dongfeng reservoirs from 1991 to 2005, and were mainly distributed in Goupitan, Silin, Shatuo and
Pengshui reservoirs in the middle and lower reaches of Wujiang River from 2006 to 2015.
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Figure 1. Accumulative diagram of reservoir capacity change in the Wujiang
River basin since 1956
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Figure 2. Schematic map of typical sediment reservoirs in the Wujiang River basin
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Table 1. The statistics of the reservoirs in the Wujiang River basin (from 1956 to 2015)
= 1. BT E Bk ESiH(1956~2015)

KA ki) /N K EEREA T
et
WEE) REAMm) HEPE) REACn’) HEE) HERZo’) BEE) RERJZ o)
1956~1990 3 32.74 21 4.59 1110 8.54 1134 45.86
1991~2005 8 78.43 25 9.06 132 1.22 165 88.71
2006~2015 10 128.16 31 10.68 82 1.90 123 140.74
1950~2015 21 239.33 77 24.32 1324 11.66 1422 27531

Table 2. Construction situation of large reservoirs in the Wujiang River basin

F 2. BIIREARKEEERER

K EEA4 TR IKEERLE R FITLE I WU EITS A (km?)  EEEAZ m?)
EAEH BT T 1956 =AY i S| 1895 2.208
AR LN St ATHE T 1960 ARy 37 S| 1596 7.529
LT St SR 1979 BT+ 27,790 23

AR St ATEE 1993 BT+ 18,161 10.25
e S E R 1995 BT =2 5871 3.99
KA PR P& 1997 AR AT | 4619 1.15
5 MG 2001 e RYARL T 9900 49.47
T Rk R 2003 EEPIRE Sy 2 7740 5.86
GINR: BT, 24 2003 BT = 2 6422 5.29
3 PN EER R 2005 ERIRES ) 5335 1.213
HARH S WA R 2005 AR ST 2452 1.205
HIE SHNERTE. B3 2006 LA 21,862 2.012
KA BMATTRHE 2007 B JH7KIL 4328 2.765
SN Bt B A 2007 BT TR 48,558 15.93
wK HIR 2K B 2008 LBITF5R 69,000 14.65
KN PRI P B 2009 L ARNE AT 1059 1.581
AHET BN 55 )1 B 2009 LIRSV | 2589 3.492
) i HE BEIMAE R PE 2009 LA B 43,250 64.54
R PRI R B 2011 BITF5R 74,910 32
Wi BN I B 2013 BITF5R 54,508 9.1
T BHINE7SELIX 2016 BT =] 3492 10.89
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Figure 3. Variation of flow and sediment change of the main stream of Wujiang River basin
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Figure 4. Composition of the inflow and sediment in Wujiang River basin
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Figure 5. (a) Annual flow and sediment transport process of Wujiangdu Station; (b) Annual flow and sediment transport relationship
of Sinan Station
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Figure 6. (a) Annual flow and sediment transport process of Wu Long station; (b) Annual flow and sediment transport relationship of
Wu Long station
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Figure 7. (a) Flow and sediment change of Yangchang hydrological station; (b) Flow and sediment change of Hongjiadu hydrologi-
cal station
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3) ZR A HLuk
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4) ST
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Figure 8. Flow and sediment change of Yachihe hydrological station from
1956 to 2016
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Figure 10. Reservoir trapping amount in the Wujiang River basin from
1956 to 2015
[ 10. 1956~2015 £ 5T K EEILE

5.2. FKEER D TR 5T

UNEE S SIS G S R A G AN RN R % = T e = e v/ NE A R NP1 B S5 R 7S
INFE B FIRE L A pPRIRT B B MR, fE e REIE EHOK Vsl Db . CARH SR EM, KEED
XL b A 2R HnT ASRIE N :

J= t a (1)

b CFRRKERIP R, C, Ko X AR PRl V% e, 7K BE DA FH 22 2505 L SR RT 0B 8 1) R/ jk 47 i 250
ESuil

1) 1990 4 LA

1956~1990 4R VLI b A7 T YT EJETnish, Hohrh/NRUOKEER 200 T30 b, #ibEEVN, 1 “t
F7 B EERSE N (1991) 1915 R 2 4k sh &S K RGBS 10 7775, BT T VTSR ) = 5mvb 77
T, 192K R E - R A0 0,034, SV RIME RS, IR UM AR R AR AE K, fEEKEN 4
AF YU YT IE R R AR RO R ZY, R YR R S S B AR, 1984 4E S5, HEVERIR DAL, R
P OB TSR 18] VLI sS4 Vb A F 6 iR sl v s O R0 0.59. BRIk, AR SCH R /NEK FEH VD
YER R2H0N 0.034, KUK N 0.59 1EN— P UGS, 1956~1990 4 1% VT I Hi 3l 285 /K 22 FEF2 Y0 vl ik /) 2R e vl
TN 424 73t A R R E SV B 14%, U6 IR I KR R VD o i s D B R R K

2) 1991~2005 4F

1991~2005 4ERUIBUK FEFA YD 3 B DL SV Fi EAS IR B sl o 3, H/NEDKEE TR 2 AT SO Bk &
A, PEESEFEINEL, HAVD BB D B Z0E AT, ORI, SV R R AR k£
SoF RS I E ] R BUSAE 0.66 245201 HHEASH] 1991~2005 FLIT MK E(E E R ST G . R X B
KEUKEEVEEYD SR BE RIb BN 941 5 t, 55 1990 4ERT 424 J5 t AHEL, FrmybEh 517 Jit, mskkEss
1991~2005 4E4¢ 1956~1990 4E-F- B vb 88 1150 73 t, &5 EFE ki [ 3 L5 v s> B 1 45%.

3) 2006 4ELIK

2006 4F LK, BITHIER A B KK E K AL T SS9 i, B b e O B3, 4R A % e

DOI: 10.12677/jwrr.2022.113027 257 TK YR 5T


https://doi.org/10.12677/jwrr.2022.113027

G YTRK BEFED B gy FIRIE 5

WHER 24005 0.90, @it 2006 LSk & RKAUKERMED &, FEILEREN, F— I ZE 2006~2015 4,
235 2006 4F LA B @ KK PR AR SEEV0 80 1803 T3 t, WK IE BT K247 TS0 Bk R A, #H 5 b
st , FHAPEVPE R 2B 0.034, TFH ECRE Sl b S Rukb &0 10 6, ATIK. Hry NBUKEE 5]
i [RkID &8 1813 7 to 45 1991~2005 SEAH L, 7K FE B 3G b B 2 o5 sCFE s 2005 4F f5 b & 1470 75 t 1 72%.

6. &g

1) KRBIK PEXHATR P R #2520 B AIVE ] - 1956 4E LI, SV Ok e 1422 2, MEZ 27531
16 m’s AFEMBOKEE @R UURBDKEE A, Fore KBDKPE 21 B, FEZ¥ 239.33 14 m’, (B EZR 87%;
FRUKEE 77 B, JEZE 243242 m°, (HRERN 9%; ANEUKIE 1324 B, FEZR 11.66 14 m®, BRI 4%.

2) 1956 E LIk, SYTHIEIKIES E B3 EN 1347 73 t, Hd KRARUKERYD 5 BEEVE1 83%. WA
M B2 70 AR SR, 1990 4ELLHT. 1991~2005 1 2006 PLSK/KJZFEFEFEVE 8455 922 Ji t. 1601 J5 t fl 2315
7 to

3) MOKEERLVDAE I AER ALK, 1990 4ELAFT. 1991~2005. 2006 4E PASKAE /K FE 2005 e b AR v A
HIPAN 14%. 45%F1 72%, IKPEFLIDAEIZD 58 MUK RSB B B B BUKERE, 1991~2005 4F,
o 1R i Bl 3 PR T 14 7K B R VT FEh . AR KURR, 2006 A LUK, 0 R Sl s b i B MR AR 7K P U
B ARAE YL MU T M e AR, VPR RS K &K

E&WE

B X QAR RSS2 4T H (U2040218).
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