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Research on annual runoff forecast of Danjiangkou Reservoir based on PCA- PSO- SVR
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Abstract: In the annual runoff forecast, the autocorrelation betw een meteorological factors will have an impact on forecast accur
racy. In order to solve this problem, we added PCA and PSO to the SVR model and established a PCA PSO- SVR model. We re
moved the redundant information and noise, extracted the main features of the factors, and used the optimal parameter combina
tion of the model as input to the regression support vector machine (SVR) model. T aking Danjiangkou Reservoir, the water
source of the Middle Route of the Soutlr to North Water Diversion Project, as the study area, we carried out model tests using
the data from 1981 to 2016 in Danjiangkou. T he results showed that the qualification rate during the model verification period
was 83. 33% and the consistency rate also reached 83 33% , indicating high accuracy and stability. The model has certain refer
ence value for the annual runoff forecast of Danjiangkou Reservoir.
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Fig. 1 U pper reaches of Danjiangk ou Reservoir and distribution of meteorological and hydrological stations
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Tab.1 Correlation between each forecast factor and

annual runoff in Danjiangkou

75 FIEs LEPREE Y
1 Hf L4 9 H NINO W iR FEFE T He % - 0.463
2 AT LR 5 AL ERER 0 A AL FE 2 - 0.455
30 T LAE 7 VGRS v AR A - 0.431
4 BT LEE 11 AR ESRIRM 0. 424
5 BT LAF 12 BFSiE s a i B IR - 0.415
6 Hi 146 AR IAETR R AL 0.401

2
Tab.2 Scores of the com ponents
o B B = Al B
F RS F RS F RS F RS F RS
1 0. 351 0.226 0. 097 0.238 0. 406

2 0.275 - 0.136 0. 362 - 0.609 0.131

3 0.337 0.163 - 0.309 0. 413 0.177

4 -0.118 0.504 0.332 - 0.327 0. 436

5 0.108 - 0.569 0. 056 -0.045 0. 498

6 0.291 0.043 0. 295 -0.057 -0.807

7 -0.115 - 0.099 0.717 0.632 0. 046
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IRAIE SR A TN 25 SR AL 181 2 ( R B R 4 /2 T 3R I
W, AN BIE ) .
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Fig.2 Comparison of forecast and measured values of

annual runoff at Danjiangkou
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Tab.3 The average relative error, consistency rate, and

qualification rate of the three models

I 255 BESR

il PIAE BT Bk THME BT A%
Mgz —HE K EE —H% %
(%) (%) (%) (%) (%) (%

BP 16.14 61.54 76.19 70.84 30 13.33

PSO-SVR 26.70 75 45.83 22.35 58.33 58.33

PCA- PSO-SVR 21.64 83.33 70.83 14.86 83.33 83.33
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PSO-SVR HY EAR B R 22 50/0N, (HZ IR () B AR
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SVR #AILE PSO-SVR AL fili Fom N 3 Blsy 4
AT, T 328 5353 A7 0T DA BRI T K L AR S
S, U D RO . KT EL G R, B RAE I
ZRHA )L 2 56 UE #ATH], PCA-PSO-SVR #5724
FERF R ZE /N LB — B R S IR 2, TR G 4%
N 83. 33% PRV —EFIA £ 83 33%, HF-3AHXT
REN 14 86%, FFE K SCIE R BRI TEN 7" 3 &
PIFERT 1R 22 /N T 20% 2 6 k& VE R AR . i B
PCA-PSO-SVR &A1& F T FHL R A2 3 Pl
FoE T H PR RS B2 28 e, A B PHL K R AR AR
MRS —E 2%,

4
HEBFHT DK EE AR RWEFENT S, 5 T PCA-

PSO- SVR TRAR A AL, FIH 3 5343 #r( PCA) 732
BRI DRI TR R I 438 AN 24 By 7= AR N 75, 9 HL 2% 18
F[m 9% FrE BHL(SVR) B8 C, € o kB AFA T
SRR R AR R HESS: e, R ADRL R IRAL (PSO) B
R E BB A, B ENPHL UK EFE AR
TR A S5 . RIS 2 BEK W28 % 0
WS — R I Feid PR AN K E 55 R &R 1 sz, B
B B A AE o0 R AR R ML G &, i fi]
TR FFAR R X Fh 5 A AR 21 O¢ R 48 = Pk T
1B, ¥RAEE SR I E s .
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