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Analysis of Runoff Variation and Its Related Driving Forces in the Luanhe River Basin
FU Xiaoc hua, DONG Zeng chuan, LIU Chen, SH AN Cheng ju, FANG Qing, LIU Qian
(College of Hydrology and Water Resource, H ohai University, Nanjing 210098, China)
Abstract: A ccording to the daily precipitation and the runoff data of the Luanxian station in the Luanhe River Basin from 1950 to

2009, the mathemat ical statistics method was applied in this study to analyze the inter annual, inter- generation, and annual varix

tion characteristics and trend of runoff, and to investigate the variation of precipitation in the Luanhe River Basin to help discov

er the effects of precipitation and human activities to runoff. The results show ed that both the inter- annual and inter generation

runoff variations are apparent in the Luanhe River Basin, and high flow period occurred from 1950 to 1979 and low flow period

appeared after 1980. Furthermore, the annual runoff of the Luanhe River Basin was unevenly distributed with 66 2% of runoff

occurring from July to September. Both the runoff and precipitation of the Luanhe River Basin had the significant decreasing

trend. During the period of 1959 to 1968, the increasing runoff in the Luanhe River Basin can be attributed to both the precipita

tion and human act ivities; w hile during the period of 1969 to 2009, human activity was the main reason for the decreasing of rur

off.
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The accumulative curve of annual runoff at the

Fig. 1

Luanxian station in the Luanhe River Basin
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Table 1 Variation characteristics of annual runoff at the Luanxian station in the Luanhe River Basin
. PR ) e RAEAR IR B/MER TR
girmg e TR - _ - —
s/ (m? = s Y OREE(mde ) BIHERE N REE/(mds gl BLERE
1950- 2009 100. 78 0.77 38. 15 1959 400. 18 3.97 2001 10. 49 0.10
1950- 1979 147. 18 0.51 7.52 1959 400. 18 2.72 1968 53.17 0. 36
1980- 2009 54.39 0. 89 17.61 1994 184.74 3.40 2001 10. 49 0.19
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B3 e Bk 1950 45— 2009 4E R R, LA 10 4E R —
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Table 2 The inter decadal variation characteristics of annual

runoff at the Luanxian station in the Luanhe River Basin

Grik B PP (m3 » $1)
1950- 1959 171. 44
1960- 1969 128. 17
1970- 1979 141.92
1980- 1989 56.00
1990- 1999 91.45
2000- 2009 15.71
LT 100. 78
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Table 3 T he annual distribution of runoff at the Luanxian station in the Luanhe River Basin from 1950 to 2009
T HF H7 €= B
e}
3H 4 H 5H 6 H TH 8 H 9H 10 H 1 H 12 7 1H 2 H
123/ (m3es1) 35.3 50. 6 57.7 77.1 286.9 401.9 146.0 74. 4 51.6 30.5 23.8 25.0
2.8 4.0 4.6 6.1 22. 8 31.9 11.6 5.9 4.1 2.4 1.9 2.0
LEt (% )
11.4 60. 8 21.6 6.3
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Table 4 The inter decadal variation characteristics of annual

precipitation at the Luanxian station in the Luanhe River Basin
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Fig.2 The 5year average moving process curve of annual

runoff at the Luanxian station in the Luanhe River Basin
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Table 5 The annual distribution of precipitation at the Luanxian station in the Luanhe River Basin from 1950 to 2009
e oE e P
W H
3A 4 A 5H 6 H 7 H 8 H 9H 10 J 11 H 12 H 1 H 2 A
F7K i/ mm 7.59 21.6 38.4 87.5 203.1 164.3 55.1 32.1 8.04 3.6 2.6 4.75
1. 21 3.43 6. 11 13.91 32.31 26.14 8.77 5.11 1.28 0. 57 0. 41 0.76
EEl( %)
10.75 72.35 15.16 1.74
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Fig.3 The 5year average moving process curve of annual

precipitation at the Luanxian station in the Luanhe River Basin
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Fig. 4 Time series of annual precipitation and runoff at the

Luanxian station in the Luanhe River Basin
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Fig.5 Double mass curve of annual precipitation and runoff at the

Luanxian station in the Luanhe River Basin

FUR R 437, dEr B I R AR K B2, 5 B
T Xk P B MIAR T FE A :

YR= 0. 0657 X P~ 9. 4065, r= 0. 985 3 (1)

e JEAE ) PN 2 EL Sk SR K B S R &, R IR
SRR SHERTT A TTRE R

R= 0. 0066P + 42.067 (2)

TR A3 (2) 15 FREL AN [H) I B (BRSSP 38 4R 4% T,
PR R 1A A . 2 3 S 5 4% AN B
PR T S AL T 22 (R P A B I BB % 7K A %) 428 28 AT 33 W) (L
119 N )5 ) ) 3 0 s DA% i i 6 B Sl {2
VP 22 AF = 20045 P 5 2, BN 235 30 5% M 43 R BE K A2 4k
SRS o PRIk, St I S 5 % I B SR 1) 22 (o 2
Rz A2 Ak sE (A R g N2 35 B A2 8 AR 4K IR B2 . 5

AFEKE A TG HoA B =5 iy, SR BN N —H 5 S E R 7 2 EEED g s 2, LS5 IR 6.
6
Table 6 The impacts of precipitation and human activities on runoff in the Luanhe River Basin
e E A (n' 1) HeKI T SN T
SE i sy SEWAE/ AL m’ (%) SEWAE/ AL m’ (%)

1950- 1958 663. 26 46.43
1959- 1968 686. 55 47.00 46. 60 - - - - -
1969- 1978 726. 87 45.16 46. 86 1.27 -0.43 - 33.86 1.70 133. 86
1979- 1992 584.09 22. 64 45.92 23.79 0.51 2. 14 23.28 97. 86
1993- 1997 581.04 39.35 45.90 7.08 0.53 7.46 6.55 92.54
1998- 2009 546. 31 5.88 45. 67 40.55 0.76 1.87 39.79 9813
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