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Fig.1 The distribution of the hydrometry and water quality monitoring stations and water structures in the middle and lower reaches of the

Hanjiang River
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Table 1 The runoff areas in the middle and lower reaches of the Hanjiang River
/10%m? 1%
/10%km? 1%
9.52 343 323 -5.83 76.39 75.29
10.33 377 352 -6.63 83.96 82.05
14.21 452 425 -5.97 +0.67 99.07
14.42 449 429 —4.45 100.00 100.00
14.47 386 359 -6.99 -14.03 -16.32
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, Mann-Kendall , , o
, (2) o . .
2, 3.1.1 , ,
, , . . o Mann-Kendall
o Spearman ,
2(a)~(d) ; , 4,
,Mann-Kendall 4 , [Zyil
, o 1978~1985 [0.29,1.29] , Noosn(0,1)=1.96, 1Z
, , UF [0.30,1.17] , loosn(38-2)=2.03,
, ;1986~2002 ; A
, , 1999 [0.04,1.23] , Noosp(0,1)=1.96, IZJ
, UF , [0.04,1.31] , toosn(38-2)=2.03,
; 1 Zl
, o [0,1.16] , Nogs2(0,1)=1.96, 1 Zsl
3.14 [0.20,1.31] , toos2(38-2)=2.03,
(1) R 191 ,1951~ ; A
1980 , [0.13,1.18] , Nogsp(0,1)=1.96, 1Zl
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Table 2 The runoff interannual variation of the hydrometry stations in the middle and lower reaches of the Hanjiang River

/10%m® /m
323 486 2010 175 1999 89.11 89.56 2005 88.17 1999
352 546 2005 189 1999 61.79 64.70 2013 60.09 2008
425 678 2005 207 1999 41.66 42.48 2005 41.00 2013
429 672 2005 223 1999 34.99 36.69 2013 33.79 1999
359 542 2005 202 1999 25.65 26.74 2005 24.68 2013
3

Table 3 The annual runoff distribution of the hydrometry stations in the middle and lower reaches of the Hanjiang River

1%

1 2 3 4 5 6 7 8 9 10 11 12 1% 1%
6.1 5.5 6.4 6.4 7.4 7.6 11.8 13.3 14.4 9.2 6.0 5.9 63.7 36.3
6.3 5.7 6.3 6.1 7.1 7.3 115 13.8 143 9.4 6.2 6.0 63.4 36.6
55 4.6 55 5.5 6.6 73 13.8 15.6 14.8 9.3 6.1 5.4 67.4 32.6
5.6 4.8 5.7 5.6 6.7 72 13.6 15.2 14.5 9.4 6.2 5.5 66.6 334

6.0 52 6.2 5.8 6.7 7.1 12.8 14.1 14.2 9.4 6.5 6.0 64.3 35.7
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(a) (b)
(a) Huangjiagang station (b) Xiangyang station
(c) (d)
(¢) Huangzhuang station (d) Xiantao station
2 Mann—Kendall

Fig2 The Mann-Kendall test of the annual runoff

4

Table 4 The change trend of the annual runoff of the hydrometry stations in the middle and lower reaches of the Hanjiang River

Mann—-Kendll Spearman
p Zk Noosn(0,1) P Z t00s(0,1)
0.47 -0.73 1.96 0.51 -0.67 2.03
0.41 -0.82 1.96 0.45 -0.77 2.03
0.62 -0.49 1.96 0.64 -0.47 2.03
0.47 -0.72 1.96 0.43 -0.80 2.03

/m
/m

(a) (b)

(a) Laohekou station (b) Xiangyang station

3

Fig.3 The variation of the water levels at the hydrometry stations affected by the water structures
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Table 5 The rate that the water quality parameters not reaching the standards in the middle and lower reaches of the Hanjiang River

1%
pH
0 0 1.79 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.6
0 0 0 0 0 0.6 0 0.6 0
0 0 0 0 0 0 0 0 0
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Fig4 The annual change of the water quality parameters in the middle and lower reaches of the Hanjiang River

6

Table 6 The change trend of the different parameters of the water quality in the middle and lower reaches of the Hanjiang River

pH
-0.02 0 0.026 0.045 0 0 0 0 0
1% -0.26 0 0.30 2.24 0 0 0 0 0
-0.004 0 0.02 0.04 0 0 0 0 0
1% -0.05 0 0.22 2.04 0 0 0 0 0
0 0 0 -0.04 0 0 0 0 0
1% 0 0 0 -1.49 0 0 0 0 0
-0.001 0 0.015 -0.04 0 0 0 0 0

1% -0.01 0 0.18 -1.44 0 0 0 0 0
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Characteristics and Change Trend of Water Quantity and Quality in Middle and

Lower Reaches of Hanjiang River before South—to—North Water Diversion Running
LI Yu', WANG Xue?, ZHOU Bo', YUAN Dezhong', CHEN Jinfeng'

(1. Bureau of Hydrology, Changjiang Water Resources Commassion, Wuhan 430010, China;
2. Management Center, Changjiang Water Resources Commission, Wuhan 430010, China)

Abstract:  In order to evaluate the characteristics and change trend of the water quantity and quality in the middle and lower
reaches of the Hanjiang River before the running of the middle route of the south—to—north water diversion project (MR-SNWDP),
6 hydrometry stations and 4 water quality monitoring sections were selected, and mathematical statistics, Mann—Kendall test and
Spearman test were used for the analysis. The results are follows: (1) 1999~2013 are in the dry season in the middle and lower
reaches of the Hanjiang River based on a comparative analysis of the long term observed flow data; (2) The flow in this area
indicate a considerable inter—annual variation with a proportion (maximum/minimum) between 2.7 and 3.3. The variation of annual
flow in this area is also noticeable. Runoff during the flood season is accounting for 63 percent to 66 percent of the total runoff of
the year, and runoff during the dry season is accounting for 34%~37% of the total runoff in the whole year. (3) The change trend
of the flow—time series in this area is not noticeable. However, it experienced two periods: the wet seasons (from 1980 to 1990)
and the dry seasons (from 1990 to 2013). (4) The water quality in this area is good according to the analysis of the water quality
monitoring data, which can attain the standards of grade IIl in the most years, and the change trend of water quality in this area
is also not noticeable.

Key words: south —to —north water diversion project; the middle and lower reaches of the Hanjiang River; water quantity

characteristics; water quality characteristics; change trend

N e e e e e e e e e e e e e e e e e e S S e e S e S e e e e S e e e e e e e e e e e e

~

81 )

Analysis of Extreme Hydrological Events Characteristics of Yellow River Basin under Climate Change
ZHAO Lanlan, LIU Zhiyu, WANG Jinxing
(Bureaw of Hydrology, MW R, Beijing 100053, China)

Abstract: In this paper, nearly 50 years meteorological and hydrological data of the Yellow River Basin were used to research the characteristics
of climatic variation and extreme hydrological events. The results show that temperature of the Yellow River Basin in the 1980s rose significantly,
and the trend of annual rainfall decrease, storm, flood, drought and other extreme hydrological events were more prominent. This research provides
great support for scientific planning and water resources optimization scheduling.

Key words: climate change; Yellow River Basin; extreme hydrological events; precipitation; runoff



