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Abstract

In the past, the analysis of the water and sediment characteristics in the Jinsha River, mainly aims at the
overall analysis of the trunk stream in the downstream of Jinsha River, rather than the single analysis on
water and sediment characteristics in a certain period of downstream river. In recent years, affected by
changes of climate and watershed underlying surface conditions, and the influence of water storage opera-
tion on cascade hydropower stations in Jinsha River, river water and sediment characteristics also had a se-
ries of new changes. Therefore, it is necessary to analyze the characteristics of water and sediment in the
reservoir section of the proposed Baihetan hydropower station at present. This paper is starting from this
demand, based on the existing data, in Baihetan Hydropower Station Reservoir area of the object. In addi-
tion to focusing on the main stream reach, the analysis of the tributary of the reservoir is also included, and
by choosing the Baihetan reservoir area located in a storage library control station, outbound control station
and tributary control station, using the methods of hydrological mathematical statistics and comparative
analysis, taking Baihetan reservoir reach as the object to summarize the basic characteristics of the river
water and sediment analysis over the years and adopting conventional hydrological mathematical statistics
method and comparative analysis method, the coming water and sediment characteristics in Baihetan re-
servoir reach over the years have been systematically analyzed, finding out the specific time node of water
sediment characteristics and analyzing the causes of change. In conclusion, with current commonly used
hydrological statistics method and comparative analysis method, this paper used the existing hydrological
data to make systematic analysis on river water and sediment characteristics, laying good foundation for
optimizing the operation and management methods of Baihetan reservoir, comparing the change influences
and predicting the change trend of water and sediment characteristics after the operation of Baihetan re-
servoir.
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1. 5|

AEAE B R IR RS K st 2 VDV R U TR0 BOBB T R RS8N gt BT LUK RN E, AR
B VD BEE TS SRR E DB SR A AR [1] . R 2K Rk R X RT AE AT B SR K SRV A B
BRI R MK R R S AT, LR Ll AR N DR R T R 57 2 A AR T T8 K SR A R
BORARA, X N BRI K FLE R I2 AT S TR Ui O REROLEA % BRI [2] . ASCEIE BURFAE T F#
WA L T L] BOK YD RRPEFETT AT 5T, DAl i r st is AT 27 50 O B /K R 2 P N A e il 7K
IRFPEAR AN, LR O TIPS BN A HEON K IR 35 B — S A i

MR E A BRI SCIRE 3 RAEXT S IVIKIP R TN, P BORL R S R A0, X IR KR
IAZ, HEER X GIIL TR BT, AR SO — BO B AT K IR R AT . TEESR, AR IR
A SRR, AR VDT AR RS K R Bl S el R E K IE ISR, N2 2013 4F 5 RIS K LM TH G
WIIIEE 7K, 2013 4 A MK R AR AR IE ST TEB[3], Syl R E KRk tH L 7 —L935r2e 4k, i
IKIDRFE W R A — R AR BRI AT i BEAE AT PR BOIR 2 S gtoxt (1 4530 28 DX KR DA AT o ik e . AL
DL #3E 2 DX O RAT IR N KPR 0T, BROGIE T UKD RS, IRt — 2B 0 11 X & SN
KR BT IUA BORMERE R B GE T X8 TE, WAESMEE EEAN R B HIERS . 5
WARLTT LN T, VARt S e DX T AR T8 D SRk bRt s AR IR 5 b BRI SR BUK VDR 5 0% A
LRRSTEL, R R VDRFIE AL AL (1 AR 18]35 w2 22 TR A
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2. WK DEER

RS E 22 (X A it K R AE S VDT B a S (UK) R 3R b, In&vb i R BRI, H AR K
NE. BH 5 A GEEREEN S, —RWIXE RER NEES KR, EX N —RORAEE S A %R 10 A
R, Bl 7~9 .

SIPTLEAGAC VL T NS R, XN RAEE A, WA TERIE . eA[4]. I5 5 X sk 421
VLR 365 tkm?a, [H) (5 L) A Vb 5 454 ttkmPa. ZERLAE - HRBAX (B VRS ECH 1896 tkmP-a (A
FOEZT), Mg - IR ) X AP B L 2105 thkmPa, & & VP TTIIEE B P X [5]

ST RIS TR 2T, AR T SR MG el BRI MRS, TR, ek
iy /NVLSE 7 N A 2014 R RAKSCTORNEEAT A, Wik 1.

3. NEESAZKIDHFME AR

IS MEZK Y 1 1 R AN RS, SR I 2R A st 1) S 135 1 RS 1 A 1 S MK sl N R4 il

BRI E R E 2 EWMEN 1149 12 m3, MWE 1 &H, SFEERRES 2N, TIIEEE 20%
FeAr, FERIK LN R — R sh, T REHEET . IWE 2 B, 5 R 7R B R R 7~9
H, g2 HElE 7 H, W6~10 A)RiE § a5 08N 70%4 4, Z BT 4 RA B, HARRI
H AR

2 AR b v S A RV, ARSCGES 5B T IR R R SO B T AR O I oL, DA
T RS K P b )l SR v AR AL LR [6]

T I 0T B A AR RO AR D B g R s R, B R S R E SR EZ(E 3)EH, B
FEE PR [X LTI B A AR S A b BRI B (0 R LR TR, HOCOCRIAF. 1991~2010 4 [A] [AI42 & b
T 1990 FERTIEA N, % 1998 E LA IF LLRRE, 2005 4R 7 47 AR LR RS A6, b i DN 3 2
K EAREF TAERI R, b Ei Db . 2010 5 T K ol RSN, (EEK R, FRARET
EvbEKIRIRD . 2014 FE5 1991~2010 FEI{H IR/ 87.4%.

SCAERV LA VD BB, (AT B AR, AR A AR BN, I 82958 1420 75 t.
4. HEEKDEFE SR

I ESME K ST A7 T VRS MESLSE FUER I, /& 2014 4F fr AR I 2 HUhE RSOy RS MER,, DR RS M Bt
BER BV, SR F AR5 TORE 7 BT VR FE Xt KD R o

M 2 FIE 4 B, b E I RN, TR, EERINEENEE R BN

Table 1. Data sheet of every station in Baihetan reservoir area

1 BEMEXRWERER—RER

TR RS
TR w4 el AR AR LA
i R

ST E2raia 1965~2014 1966~1968, 1970~2014
EIPIT L 7Rk 2003~2014 2014
UL Aok 1956~1962, 1964~2014 1956~1962, 1964~2014
AT el i 95% 2006~2014 2006~2014
2K TR 85% 1964~1990, 2006~2014 1964~1990, 2006~2014
W] e i 99% 2009~2014 2009~2014

/N N33 2% 1964~1966, 1974~1989
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Figure 1. The runoff multi-year comparison chart of Wudongde hydrological station
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Figure 2. The flow duration curve of Wudongde hydrological station
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Figure 3. The correlation curve of accumulated runoff and sediment in Panzhihua hydrological station
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Figure 4. The flow duration curve of Huatan hydrological station
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IR ARSI & 5 AR E o B R R AR B AR L, TR IR S 2 o5 /K& 75%, R 5 25%.
P S X0 Rl PN R sl b A LG B AT R, B AR A 2006 SR SRR ELIME N 16.2, K I/ BN e
ZARUER AR 15 A, BIRFIH BB AR X P A FEE R o

A 2 A 5 F ARk Sk R & 5 A I E o LRrs b, JERURRYD & AR O LR
B, AT RS S E R E 2 LA RRRLE 90% LA F, AR 10% LR, Svb et

I BRI G 2R (1] 6)F15% 2 W LAE RV EPRAR IR, I EAWR /N . e 1990 454
[FAEmE >R MRS N, 1991~1998 4 R 45k 4E b & R IG I ss, P Z 32.54%, FERBT
WA Gy DU BE N IS BRI A, KR & Vb B N . 1998 4F 5 AR I & T b B Bk, ¢ 1990 4E R /> 13.61%,
1 1991~1998 I E kD 34.82%, [ il MK FLS S ER AL AR HE B VL — S /0 R IDTEFE X NI AR AL, EEIE 2
T 7K AR AR B L, (A5 X R PR Yb b . A 2010 4FJE T B e i Bl A K Ek i RSN
i, FRRE NMarbaEdt—Pb . 2011 FRERAS, [RIN 282K ik &K, b EE 1990 FH]
Btk 73.6%, 2012 4. 2014 ARV EEL 1990 1T HAE 73 798 /> 30.8%F1 59.59% .

5. EXEE MKV
5.1. 2K

S TKIAT 2 G VYT VRS MEFE X N 20 2 — IR, AT VDV N DO 48 v ke B VA N B, T 1 P A
WHEZ) 33 kmo TR 174 km, FRISHEAN 3596 km?. S KIATVA] 1 B34 25 km A3 T R K S0t KR
3074 km? F b H AR 85% [6]. HUSCHE B M T FuE ZERRVE R, EAWAIAN 6~10 A, S5&WITLTH—
L WIHKE S AFKER 70%A 4, bR ER, YigZ RBIE 7 B, WK 7 fE 8.

1990 “E R T F UL Z A TR TR N 21.40 12 m®, ZAEERID A 413 7 t. 2006 ELUK, ZHEEMFER
TERAE 20 12 m® A5 A8 Ak, Sy b A8 A 3 B e K - 2008 4E. 2012 E R IR B W RAm A, 7> BlR 2 27.43%.32.62%,
& A B U 2> i %2 136.56%. 173.61%, W% 3.

M TR 3 22 A KB AR DGR R (1 9) T LUE = 7 g b AR D B R A B 1) RO BN HIGHL , ARG R,
R KIS, v B IR FEROR, JEHZ 2008 A1 2012 4R kA4 T BRI AR, T B & KIE Y
Il %% 1964~1990 4EAHEL, 2006 4F J5 7 B uili 7K VD AH 56 5% 2 M A R I T S5 AR Ak

M 4 T ST K S TR SRR SR YD e R o BRI 5 B Sl A2 /K T AR o 3 At s B /K T AR 7.89%o0,
1964~1990 4F[H] T* B vl 4E M AR I & (L e Bfub 1) 17.43%0, 2006 ELISK, ZELHIE — &AMk, (HASLIEE BN .

Table 2. The runoff and sediment discharge multi-year change correlation table of Huatan hydrological station

F 2 EBhRRENMPE S FLHUIEER

I A FARTLE(10° mP) EAID (10 1) FERRRAAR (%) R B (%)
1956~1990 4 1219 16,900
1991~1998 4 1278 22,400 +4.84% +32.54%
1999~2010 4 1333 14,600 +9.35% ~13.61%
2011~2014 4 1126 7100 ~7.63% ~57.99%

2011 4 945.6 4460 ~22.43% ~73.61%

2012 4 1315 11,700 +7.88% ~30.77%

2013 4 1048 5400 ~14.03% —68.05%

2014 4 1197 6830 ~1.80% ~59.59%
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Figure 5. The sediment concentration process curve of Huatan hydrological station
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Figure 6. The correlation curve of accumulated runoff and sediment in Huatan hydrological station
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Figure 7. The flow duration curve of Ningnan hydrological station
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Figure 8. The sediment transport rate process curve of Ningnan hydrological station
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Figure 9. The correlation curve of runoff and sediment in Ningnan hydrological station
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Table 3. The Ningnan hydrological station multi-year statistical tables of runoff and sediment

F 3. TREMBEKIDEGITR

i Bt & (1L m3) Al BRI ) RS
1964~1990 4 21.40 413

2006 4 19.65 -8.18% 376 ~8.96%
2007 4 22.78 6.45% 350 ~15.25%
2008 4 27.27 27.43% 977 136.56%
2009 4 18.40 ~14.02% 251 ~39.23%
2010 4F 21.30 ~0.47% 358 ~13.32%
2011 4F 13.64 ~36.26% 103 ~75.06%
2012 4F 28.38 32.62% 1130 173.61%
2013 4 18.47 ~13.69% 217 ~47.46%
2014 4 20.98 ~1.96% 328 ~20.58%

VE: “ARbER” AN 1964~1990 fEHMEARL .

Table 4. The comparison table of runoff and sediment transport ratio between Ningnan and Huatan hydrological station
= 4. TR, EEGEREL A SRR

Fhy U (TR b L (T g /1) FEOKTHAR Lh (7 BE /e 1)

1964~1990 4F 17.43%o 23.33%

2006 4 20.08% 53.87%

2007 4F 19.77%o 27.34%

2008 4F 19.83%o 75.15%

2009 4F 14.31%o 20.24%

2010 4 17.71%o 34.10%o 7-98%

2011 4F 14.42%o 23.09%

2012 4 21.58% 96.58%

2013 4F 17.62%o 40.19%o

2014 4 17.53% 48.02%
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1964~1990 4F [A] T+ Fg wb 4E Sy vb 1 5 Ak ) 23.33%0, 2006 4ELLSK, 1% LA BB B AR T .
5.2. LiEA

TR N S X A R — RS, TR RS, VDU R U HLIX, ) R SR REZ) 143 km.
e A IR TR AR 11,751 km?, VK 346 km, 7452 1943 m, TR FI R 5.38%0. EHIVOE LN 149 1
to YT P O JE MR i, T 2009 4, Wi DA B EI AR N 11,634 km?, (54 AL 99%. HRE
Jerguk AR TR, EERRIECN 6~10 B, 5L TR —8, FHKE S ESFEKER 70%LE 4. e
FERVPILFERE, B KMV ERER, IV E S ESFEWER 5% AL, Wi HIIE 6 A, JLIE 10 A1
K 11,

TR SR #6 3l 2009~2014 4FE /K VD AH I ¥ RH(ZE 5), 2009~2014 4E[i] JE ¥4 uli 4EF 42 i &y 13.96 12 m3, 4E%n
WEN56.5 T t. mez)etkil 2009~2014 KA R REI(E 12), &4F SR BONEGL, BB K R

Table 5. The Nige hydrological station multi-year statistical tables of runoff and sediment

5. RIS EKIVERITER

I B i (12 md) R 1)
2009 4 17.64 74.8

2010 4 12.20 82.3
2011 4 9.153 30.9
2012 4 12.02 64.9
2013 4 12.42 52.3
2014 4 20.33 335

HfH 13.96 56.5
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Figure 10. The flow duration curve of Nige hydrological station
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Figure 11. The sediment concentration process curve of Nige hydrological station
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Figure 12. The correlation curve of runoff and sediment yield in Nige hydrological station
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5.3. IMT
INTT R R AT 52— 2SI T 1 B P A MR HE 249 93 Ko /INYTR] 1458 8 3 /N VT 7K SC 3 , 42881 375 3 T AR 1 72% .
ANTH 134 km, FidSIHFAZ) 3120 km?, RARVE 227 1510 m, AT EZ 51 mefs, /KEEHIBZum & 25.6 /i

KW. sk AR D, A 50 22k Aa, &4 R A i s A X .
AN B R AN K SO, AL T =52 AR )| G ST B, PRI B 2241 km?, (5 /NTIAUS T Y
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72%. H AT/ SCHG RS W, FUFch S @K i d)uh . MRIE/ANTuE 1964~1966 4F. 1974~1989 42
R, INTEWRRENRN 10412 m3, HEFEEZIREN) 8.53%0, /NTUGHE/KEAR L EH# 55K 4.97%0.

5.4. RAfLia

PIALIACN FE X A5 — S0, ) 1 EE A ELNEZ) 57 kmo AJC D BE S5 AASMENINEZ) 57 km. PLALinf 44
120 km, RIS AA 2558 km?, fEXIHVIEZI N 160 7 to AL Bk BA AL B XM A RS . 2 E R
KEEIN—FZ A KERIN, B2 55342 m®, PEIX KK 30 km. H AT LAFLIAT OV R T 4 BB iss, 3
Bl & 32.15 75 kw, P35k M 16 14 kwh, HIFRFEEE &5 4] /K BLZE 8 1) 96% LA b, KIS 7K H
VORF AR e A iz — . LAALTAT O e fas il Ak gt o

6. TELS

1) M XN B AR A AR AR AR R — e AR, R AR . R TR B E S A b A
PR SRR R B - 2010 J [RARFUE N b B R IER D . SCRUEETL AR B Eh B, (B @ s e
e, FEARGR S R AN

2) FESHMERE X R AR AR R I SRR AN, TS A, X ARAE I [A] b AN TR LI AR
Pl o A VDB S DL N e > S, 2010 SRR RVb R EE— B, AL, SRR &
AR E 2 e RrER D, BN ERERAE 90% LA b, Hvb R, ARAKIP A OG R RELE .

3) X SCUt KT EARTRATE 2112 m® fi 4, ZARRTOEH AR . B KT b 5 5 HE S8l 1 LA 4ok
BRIt TRBKIHRKREZE, ek R AR, favb e A P AET .

4) P DX SR TR JE A% sl 4 B AR AU RV B 43 SN 13.96 12 mP 56.5 J5 t, ETEHIE KD AL R
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