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Abstract

In this paper, the Hongjiadu Hydropower Station’s daily inflow, reservoir water level and area
rainfall data are used to do the correlation analysis and multiple regression calculation, aiming at
the two key inflows of 500 m3/s and 1000 m3/s of the power station. The study gives the rainfall
threshold of the power station area. Results show that the reservoir water level of Hongjiadu Hy-
dropower Station is closely related to reservoir inflow. When the inflow is more than 500 m3/s,
water level rises significantly. Power station reservoir inflow best correlates with yesterday’s flow;
the correlation coefficient R reaches 0.778. The correlation coefficient of reservoir inflow with
cumulative area rainfall before ten days, and with yesterday’s area rainfall is 0.697 and 0.333 re-
spectively. Area rainfall threshold shows that: when yesterday’s flow is relatively little, more area
rainfall is needed to form the flow of 500 m3/s or 1000 m3/s; when yesterday’s flow is relatively
much, little area rainfall is needed to form the flow of 500 m3/s or 1000 m3/s.
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BRA T 8500 m3/sE;1000 m3/sHIE
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Figure 1. The geographical position of Hongjiadu Hydropower Station
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AEET, TEHHEMERS ST =2 IC &GN ST, M T =@ E AR b, &R,
PRIERERE 1734 m, T4 K 273.43 km, REP52E 12935 m, sk 10,874 km?, K JEIEH & KAL
1140 m, FINIZEZ 44.97 12, m®.

SRR KR 2 A A PR R K, /KT B T Y &K/ B K B N R &, B
UM U IR RS IR BF R as . R, AR A A B L R K SO T T I B S N R
BRAR, AU WEREIES, MBI E IRt S, DR 7 eisE

TN, BRI N 2835 Bl A 5 1 It 3420 U B AR A I 8 B DR 3R [1]-[4] o 0T VT i 3 P A 9 3% B
[5]-[8], DL AN K Z MR %], [RIR AN E )t A0 = AR A= — 8
e o THT I A i — W o X kg 2 I B Y TP X R B RS, R N B ) R R R

AR 2008~2012 4 YTt it S /K L HON R R e /KA FITHT I 5 ZOREEA T AH 2 2 A A
Z JIENATHE, BE S N PR R, F A s P X T A B AR A, A R 2 A A P R AR R
AR S T VTR A B Ak 2o

2. EMRTE

ASCHEBARIET SN TR HEIFRARTEA R, BORMLIER M SBOK s 2008~2012 43 H
M KRR NSRS,
AR SPSS B A rh 22 7 81 H 73 H7 D BE TSk SR I8 7K Rt IR o 50 R A PR 0 N I R PR R D 5K
A, BALEVATIRE, R, X s AR OB, e T B B R AR
Z R NE RN RAR LA AR B S 2 A AR R Z A 56 R R ERIA S, R ARARIZQT
Y =a+b X, +b,X, +--+b X,

Horb, YRR, ASCHRIRANERE, Xy, X, -, X NHARR, AChpalEonii Him&E. ir+H
SPH EATAT HA R, a NEEIN by, by, -, b A ENHRE

B ZI N BRI R ER 15 T H i R EATET H AR SGAN, 5 R R A R R A R AR S,
= i R R At T 1 SR BVATIAU T Pt R P T R 7 S I T, e i Lt N P A R KA
Xt Ak T R A ) S, BT DARR 1 IR I R R AT AT R RO B AR R AN, IR
i+ H R AR R R Ay B AR AT [ A7
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BT S K B 6 T VT e B, HNFEREZ B AN R A . R, @
N, i R K ALK R R HUIR DA G Ah, T R B SRR = A N R R B S IR G

PR PKASEHLE 5 PR 111 m¥s, HORiRE 1696.4 m¥/s. X FL b NP it A E K A7 %
P, ATRARIL, ZHEOR, NZERE KT 500 mfs i, KA BB (5 2). 5 EF A 65 KA ERE
#7500 m¥s, “PHEEAEL N 11 K, Hrb, 2008 4 11 H 2~8 H i Tt IR, KA H BT B i,
HoAx 57 FoKAL_ Bk, PIEkIE N 1.25 K, HEikiEis 3.06 k. NEFEET 1000 m¥s i, KAk
ME~F-319 2.07 2K, {HHIK AL 1000 m¥s KIS HAZL, 5 EHUE 13 K.

TR E RN RN ER BN E R R R, IWEART 10 22X, RARESYHRE
FHEG, R ILEH BRI, (R 90%. HMKIEEZESHTHME. sTHIWNE. i RRmmEGE 5 H
BHT 10 H S AFATH Y &) 2 YIAH K

5 4 B 18 XN RIA 500 mfs L ERIRKShIE AR (2 1), 20BN R, — kil FEHEs: 1~3
K, H78%, mAKHFFLE T 19 K, HINAE 2012 427 H 12~30 H.
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Figure 2. Hongjiadu Hydropower Station daily inflow and water level evo-
lution curve of 2008-2012

[#] 2. 2008~2012 £t SR E K uhE AN\ EER E MK ALETT Lk

Table 1. Hongjiadu Hydropower Station 500 m*/s flow pulsation start date and area rainfall
32 1. HRIEKE S, 500 m¥s SR EME TS B R AR E

BkEIG HI NFERE m¥Ys  ATHEERE mYs  BTHEE mm f0H RN E 2 mm fkERRE R E d

2008-6-12 643.256 201.972 25.2 61.1 1
2008-6-15 701.668 252.176 38.5 100.9 3
2008-6-21 564.468 270.645 20.8 101.8 5
2008-7-1 548.314 233.983 29.1 109.9 3
2008-7-5 937.728 374.338 29.1 95.0 3
2008-7-22 921.817 210.69 52.4 75.2 2
2008-8-3 612.158 435.818 8.7 61.0 1
2008-8-8 544.584 317.952 17.3 69.5 6
2008-11-2 1105 395.601 24.8 81.0 3
2008-11-6 1000.518 398.097 24.7 70.7 3
2009-7-11 503.014 297.36 30.4 58.3 2
2009-8-4 628.475 94.165 43.2 69.6 1
2010-6-28 792.632 238.628 234 81.0 2
2010-7-10 971.325 107.264 61.8 76.9 6
2011-6-23 561.914 46.338 49.7 84.5 2
2012-6-30 552.95 315.94 15.3 74.2 1
2012-7-12 871.774 202.521 42.1 77.9 19
2012-8-1 592.185 460.824 14.4 110.3 1

ANPE I 1000 m¥s Fkahd FEE> I, 5 4Erh L IR 9 TR (FmE), — R Bk — iR FFL: 1 K,
RKHFSE 3 K.
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4. HSRBK R ILE R B REER

B UL P K Bl N R R B S50 i 3 H i AT+ H 2 W & AT AT, il
ME(E 3), gERFM, FBEKEGE N ERE ST HREA SR, MR R X 0.778, NEHE
SR+ H 2RISR, HXERE R* N 0.697, ANFEESHTH MRS AR 2, MR
R*{¥ 4 0.333.

Tt SPSS A LUt P K B N R R S AT H YRR 50 H 1 A AT SR R [R5 56
REIEAN:

Y =-0.625+11.24AR0 + 0.172ART +0.762F

b, ARO FoRETHM M &, ART Fonni+H ZMMWNE, F&Znil =, [E5FER R*Ei% 0.901.

FRAE SR K Lt 22 4 AR P2 SR, 500 m/s A1 1000 m*/s A PR & 2 1% Ha il 22 426 72 B AN S AR
ik, EEXEX AN G R AR, 8IS IR A T R AT ATH SR AN IR AR R R THT R A, TR A% R T R
EREAR. 752 /2 500 m/s N X N AR T RN B A AR B o

%2 ATLUE M, FERT HEARE SR, HT T SRR R R O/ A X TR R R A SRR
AR 1~2 mm. PR TT DAKTRT H AR [ 24 T 00 T 5 BB AT R B AR B, RIS e i+ H AR T W =
AR I, A T I B (R 444 T RS AR T B30, T DL i) N 3 &40 il 31 500 m/s A1 1000 m¥/s
I 75 22 14 T8 Y 2 R4 PR (1) 4) o

M 4 ATLLE Y, BT HON R AR BN (A0 200 m3fs), 75 S5 A K 1 1 Y 5:(29.3 mm) A4+ Al BETE %
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Figure 3. The relation curve between the inflow and three factors of Hongjiadu Hydropower Station
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Table 2. The correspondence between Hongjiadu Hydropower Station 500 m%m inflow and area rainfall
32 2. HSRIEKEEE 500 mY/s NEERE T R A0 T W E S E He AR

BT E R AT H BB 500 mYs MR 5T e AvhH RAE 500 m¥s iR BT H R ATHH R 500 mYs MR

m’/s Y& mm Highs mm m?/s & mm WEEREmMm  ms & mm FY B iR mm
50 30.3 50 235 50 16.7
60 30.1 60 23.3 60 16.6
70 30.0 70 23.2 70 16.4
80 29.8 80 23.0 80 16.3
90 29.7 90 22.9 90 16.1
100 29.5 100 22.7 100 16.0
110 29.4 110 22.6 110 15.8

200 300 400
120 29.2 120 22.4 120 15.7
130 29.1 130 22.3 130 155
140 28.9 140 22.1 140 154
150 28.7 150 22.0 150 15.2
160 28.6 160 21.8 160 15.1
170 28.4 170 21.7 170 14.9
180 28.3 180 215 180 14.8
50 26.9 50 20.1 50 134
60 26.7 60 20.0 60 13.2
70 26.6 70 19.8 70 13.1
80 26.4 80 19.7 80 12.9
90 26.3 90 195 90 12.8
100 26.1 100 19.4 100 12.6
110 26.0 110 19.2 110 12.4

250 350 450
120 25.8 120 19.1 120 12.3
130 25.7 130 18.9 130 121
140 25.5 140 18.8 140 12.0
150 25.4 150 18.6 150 11.8
160 25.2 160 18.5 160 11.7
170 25.1 170 18.3 170 115
180 24.9 180 18.2 180 114

500 m®/s FIVA &, T BT H N FE B AN ORI (0 450 mP/s), AN 75 B /N T R 5H(12.4 mm) sk A i) BE TR
500 m®/s HI & . [FFE, B H AR ELE 500 m3/s i, 75 B A & 53.5 mm 44 7] B2 EL 1000 m¥/s
(v, TR N ZER A 950 m¥s i, AN 75 BAE XL/ (1 T Y 26.4 mm 56 A 7] B8 B 1000 m¥/s I
.,

5. NG
1) U SEK HLk PE RAKAL ITKVR Br 5 R FRAROUA S04k, R E S Bl P E N RS OIS, A
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Figure 4. Area rainfall threshold curves of Hongjiadu Hydropower Station
[ 4. HREKBHEMERERZ

JE BT 500 m¥fs B, KA EEKBIE . T EAT 10 Z ki, HRE S Y HREML, K HIHE
PR, MK SHT H . AT E TR R A SR AR R R R AR O
2) BEGUEK HIE N R S AT H A SR L, IS RHRPIA 0.778, ANFETESHTHH SRR
MEASCHERZ, MHERHR? M 0.697, APEiE S5arH N EAH MR 2, HXRH R MM 0.333.
3) 4%F 500 m¥/s Al 1000 m*/s 3% B> S &, ik BT T R R4 T BT B R AR AR
T PR, T N R G /N, T LA K [ T W 4 T BB A 500 m¥/s 5% 1000 m*/s ¥
B, AT HONPEREARKT BRI, AN B /N (T Y kA T A 500 mP/s B 1000 m/s fI9 & .

E&WE

AT (R B BHIFE 5 (G YHY201306059) 7 1 .
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