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Abstract

Continuous dry of the Hanjiang basin during 1990s has aroused concerns about security of the
middle route project of south to north water diversion project. As a result, it is very important to
analyze the change trend and cycle statistics of runoff series in the upstream of Hanjiang. Mann-
Kendall, Spearman and Linear regression analyses were used to analyze the change trend of ru-
noff series. It is shown that on the level of significance of 0.05, the runoff and precipitation trends
were not significant. Wavelet analysis was used to analyze the cycle statistics. The result shows
that runoff series has 7 to 10, and 20 to 25 years of the time scale of the cyclical change rule. Re-
search shows that the generation of continuous dry years in the Hanjiang basin is mainly due to a
decrease of precipitation, and that runoff is in periodic variation during low water period.
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Table 1. Inflow variation of Danjiangkou Reservoir

L HIOKEREFERANERREREL K

FR eS| 1R 2 3 FfE 4 ZEpE F
AREMZ md) 28.0 100 205 52.6 386
1956~1960
TR 2 (%) 4.1 9.8 11.4 -25.8 35
R md) 30.1 114 178 97.4 420
1961~1970
1 2 (%) 11.9 25.1 -33 374 12.6
R m3) 27.1 93.5 161 78.7 360
1971~1980
1 2% (%) 0.7 26 -125 11.0 -35
HREMZ md) 315 104 234 82.1 452
1981~1990
W2 (%) 17.1 14.2 27.2 15.8 21.2
Bz m3) 235 82 138 58.1 302
1991~2000
1 2 (%) -12.6 -10.0 -25.0 -18.1 -19.0
R m3) 24.8 80.3 191 73.9 370
2001~2010
1 2% (%) -7.8 -11.9 38 42 -0.8
1956~2010 BRE{Z m?) 26.9 91.1 184 70.9 373

Table 2. Trend test for inflow of Danjiangkou Reservoir
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Figure 1. M-K test of annual inflow
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Figure 2. Difference product curves of annual
inflow
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Figure 3. Real part of wavelet transformation
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Figure 6. Moving averaging of wavelet annual inflow

E 6. FRREBHTHE

1400 -

1300 r

1200

1100

1000 -

F/KE (mm)
g

800

500

- ® 1961-1990
m 1991-2000
A 2001-2010

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

150 250

450 550 650 750

FHE (mm)

Figure 7. Relationship between rainfall and runoff

E 7. FHIOKEEREKE

LR KR E

850



DUL B R A A 5 gt 2 4

5.1.2. K. BRNRREHLZS

ONRITFEDL b3 B KB 5 PR K PE N R K B AR LR R 2R, 2l PRk . N R 7K R AR
RAEMLIE 8)o MIEPTATLAE , FEMTES5 A ZEKEXCR LA SR L ML A3, 12 20
{H20 90 £EAX,  HHZRRIRIS A /D, (HKRIVBEAGEH LAY,

5.2. T LiisbkELiEaSS

M 3 FTEAE Y, BT _EJE7E 1981~1990 4EHAR & FE /K, 80 EARFIMF/K & b il 2 4E-F1
F7K 75 80.1 mm. 1991~2000 4F A IE] 2 AL KA, 90 A3 [k b 2 4~ 24 BE /KK 1 78.2 mm. 12 A 2000
SELLJE B KA BORIG N, 2001~2010 ST _FiPE K & 864.4 mm, 5 4P KEREAM Y, HA
e FAE S R AR R S A — 20

i b, FHIOLLE RS AR, JHE SRR KRR R RGN, FERmAE
AN 20 HH4D 90 FEARESEMER K R AE MR R, JE S A 32 B2 T RE K ARG 51 A2 1Y, ST AN 80 4FAR
(172 R HAREN 90 AR/, BUER I & B .

6. &t

KH Mann-Kendall 7575 Spearman K56 . 28 14 [B] )-8 3546 56 25 5 VA PHT H RSN E AR I & AL
UK AT T, SRR R B E MK @ =0.05 1, 1956~2010 4 FHT DN ER R ADIT L
Bk & RN BN, PNESITERRY, UL ERRE R AFE 2 B [0 REERRHE, B
A 7~10 5. 20~25 P FRF AR 0 I EAVE AR . SRGESBAIEAYE A ai e, BUT BF 20 tHAD

25000 -
20000 |-
g w000
i
5
& 10000 - )
< o o
5000 |- i \_

0

0 5000 10000 15000 20000 25000 30000 35000 40000 45000
FEKE (mm)
Figure 8. Cumulative curve of rainfall and runoff
[E 8. I OKERK, RANR %

Table 3. Precipitation variation of Danjiangkou Reservoir catchment

73 NI LEHEREBARFRFEKERREZL(EEKE: mm)

é 1961~1970 1971~1980 1981~1990 1991~2000 2001~2010
il
Pk i 2 Pk i 2 Pk T2 PRk T2 Pk T2
4 874.7 125 845.7 -16.6 942.3 80.1 784.0 -78.2 864.4 21
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