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Variation of natural inflow runoff in the Danjiangkou Reservoir
LI Xiang, ZOU Ning, LYU Surr yun

(Hydrology Bureau of Changjiang Water Resources Commission, Wuhan 430010, China)

Abstract: Danjiangkou Reservoir ( DKJR) is the water source area of the Middle Route of Soutlr to North Water Diversion Pro-

ject, and it is very important to investigate the variation trend of natural inflow runoff of DJKR. Compared to the natural inflow

runoff series bet ween 1956 and 1998 ( short series), the average annual inflow runoff between 1956 and 2012 ( long series) de

creased by 1. 34% ,and the deviation of average inflow was between 6% ~ 8% in M arch, April, and May and below 4% for other

months, which indicated that the short inflow runoff series adopted by the design of DJKR is good and representative. The dif

ferent statistical analyses showed that inflow runoff has significant decreasing trend in April and May, but no apparent trend in

other months. T he wavelet transformation and moving average analysis results indicated that the annual inflow runoff has the

23 year and 9 year periodic variation regularities. Moreover, the continuous decreasing of inflow runoff from 1990s to 2002 re

flected the dry period in the variation bet ween the wet and dry periods.
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Fig. 1 Annual natural inflow runoff of DJKR
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Fig.2 Monthly natural inflow mnoff (long and short series) of DJKR
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Tab.1 M ean value and deviation of annual natural inflow runoff of DJKR in different decades
AR e 1 H 2 H 3 A 4 1 5H 6 H 7H 8 H 9H 1I0H 11 H 12H i

1956- 1960 wiE/ AZm3 7.3 6.5 14.2 28.0 32.4 39.6 91.1 64.8 49. 1 23.1 18.3 11.2 385.5
(%) -6.4 -3.8 8.6 13.2 -6.7 140 35.1 17.3 - 21.5 -47.9 -7.8 -2.3 0.8

B e/ m? 8.5 6.8 14.8 37.2 49.1 27.9 59.5 41.0 77.3 58.5 25.0 13.9 419.5

1961= 1970 i 25 ( % ) 8.8 1.9 13.5 50.3 41.4 19.6 - 11.7 - 25.7 23.5 31.6 26.2 21.5 9.6
TwmE/ MLm3 7.7 7.2 12.2 22.5 33.8 37.2 61.1 44.0 55.7 49.0 19.4 10.3  360.1

1971 1980 WMZ(%) - 0.7 6.7 -6.8 -9.0 -2.5 7.2 -9.4 -20.2 -11.0 10.2 -2.0 -9.7 -5.9
1981— 1990 FHiE/ AZm? 8.7 7.9 14.9 26.5 39.0 38.6 83.2 68. 8 82. 1 51.0 19.9 11.2  451.9
72 (%) 12.5 17.5 14.3 7.2 12.5 11.1 23.3 24.6 31.2 14.8 0.8 -1.8 18. 1

1991- 2000 %‘7)?[“:%41/1Z.m3 6.4 5.3 11.8 19.2 24.2 38.6 55.4 51.7 31.0 31.0 18.2 8.9 301.8
MZ(%) - 17.4 -20.9 -9.6 -22.3 -30.3 1.1 -17.9 -6.4 -50.4 -30.2 -8.0 -22.3 -21.1

2001- 2010 BiE/ Lm?® 7.1 6.3 11.4 19.5 30.4 30.4 66. 4 63.4 61.6 46.5 15.9 11.5 370.3
WZE(%) -84 -6.7 -13.0 -21.2 -12.5 - 12.6 -1.5 147 -1.5 4.7 -19.7 0.2 -3.2

FE/ AL m? 8.0 6.5 12.0 18.3 28.2 26.5 75.0 71.7 80.7 48.3 19.5 13.9 408.5

2003- 2012 P 75 (% ) 2.4 -3.6 -85 -26.0 -18.8 23.6 11.2 29.9 28.9 8.7 -1.4 21.6 6.8
1956— 2012 12t/ {m3 7.8 6.7 13.1 24.7 34.7 34.7 67.4 55.2 62.6 44. 4 19.8 11.4 382.6
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Tab.2 Statistics of long term trend of annual and monthly natural inflow runoff of DJKR

[SLSWIES 1A 2 A 3 H 4 A 5H 6 H

7H 8 H 9H 10 A 117 12 A 4s

Manm Kendall

PN TRTeN -0.82 -1.14 -0.98 -3.37 -2.13 0.03 - 0.08 1.44 0.03 -0.73 -1.47 -1.15 -10.82
Kendall Bk
R -0.84 -1.18 -0.99 -3.41 -2.18 0 -0.11 1.42 0.03 -0.76 -1.47 -1.2 -0.83
Spearmanﬁm
N 0.19 2.48 1.3 3.27 2.17 - 0.61 0.56 - 1.23 0.31 1.33 1.77 1.35 0. 82
AH R
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IV IEE A EL AR M- 0.325.- 0 317, FREEHIMR
B 9.8 10) o LEE 4T, JHLHKE 4 .5 HRARA
AR R YR B N TR
3 M- K

Fig.3 M K test results of annual inflow runoff
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Fig.4 M odulus difference product curves of annual inflow
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5 4 M- K
Fig.5 M K test results of inflow runoff in April

6 5 M-K
Fig. 6 M-K test results of inflow runoff in May
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Fig. 7 Modulus difference product curves of inflow runoff in April
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Fig. 8 Modulus difference product curves of inflow runoff in May
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Fig.9 Linear variation trend of inflow runoff in April
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Fig. 10 Linear variation trend of inflow runoff in May
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Fig. 11

Real part frequency of continuous

wavelet spectrum of annual inflow runoff
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Fig. 12 Wavelet variance diagram of annual inflow runoff

13

Fig. 13 Moving average diagram of annual inflow runoff
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