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1
Tablel The index value set of water resources utilization evaluation factors in the middle reaches of the Shulehe River
Ul % U,/ % Us/m*- ! U,/ % Us Us/ 10°m*+ km™
131.37 5.33 2 847 3.69 0.68 4.68
105.51 5.06 6404 3.89 0.64 6.52
82.87 3.00 4259 4.33 0.67 4.67
2 [10-11]
Table2 Grade thresholds of the each evaluation factor
Vi V) Vs
U, % <20 20~60 >60
U, % <15 15~50 >50
Us m’e ! >3 000 1 050~3 000 <1 050
U, % >5 2~5 <2
Us <0.55 0.55~0.73 >0.73
Us 10°m* km™ <10 10~15 >15
0.95 0.5 0.05
3 4

Table3 The scale and meaning of the judgment matrix

Table4 The structure of the judgment matrix

8ij A U, U, U, U, Us Us
1 & & )
U, 1.000  7.000  7.000  5.000  3.000  6.000
3 & & & &
U, 0.143  1.000  1.000 0333 0167  1.000
5 8i 8 5 8i 8
Uy 0.143  1.000  1.000  1.000 0200  1.000
7 g g & &
U, 0200  3.000  1.000  1.000 0333  3.000
9 &i 8 5 8i &
Us 0333 6000 5000  3.000 1.000  5.000
2,4,6,8 2,4,6,8 1-3,3-5,5-7,7-9
Us 0.167  1.000  1.000 0333 0200  1.000
& & &8 & g=1/g;
(5) Us: ,CR=CI/R1=0.04/1.24=0.03<0.3, o
; 3.3
(6) U6: o 5 N
. 2012 6 R
1, 2, 0 0.11 0.89 0 0.150.85
po-ty 0.68 0.32 0 068 032 0
3.2 R - 0.42 058 0 B 0.89 0.11 O
. 1006 0.94 0 710.13087 0
s [gi)s & 0 0.78 0.22 0 1 0
, G g g ( ), 0.84 0.16 0 0.79 021 O
gij 3 o 0 0.23 0.77
U 4, 0.70 0.30 0
U s UxA=\,.xA , R 0.78 022 0
- A A 1028072 0
o 0 0.83 0.17
:A=(0.47, 0.05, 0.06, 0.11, 0.26, 0.05), 0.84 0.16 0
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5
Table5 Evaluation of the water resources utilization in the 3

irrigation areas in the middle reaches of the Shulehe River

Vi v, Vs
0.1078 0.4167 0.4755 0.3345
0.1412 0.4593 0.3995 0.3838
0.1546 0.4393 0.4061 0.3868

, Vs ) 0.3345,
VZ )
, 0.3868,
4
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Characteristics and Trend Analysis of Annual Precipitation and Mean Temperature
in Changde City under Changing Environment
HUANG Jichen', LU Baohong'?, XU Lingling’, HOU Pan', QIAN Chunchun', XU Wei'
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. State Key Laboratory of Hydrology—W ater Resources and Hydraulic Engineering, Hohai University, Nanjing 210098 , China;
3. Jiangsu Province Water Engineering Sci—tech Consulting Co. LTD, Nanjing 210029, China)
Abstract: Based on the precipitation and mean temperature series in Changde City from 1968 to 2012, one-dimensional linear
regression, Nonuple —Quadratic —Smooth filters, Mann —Kendall test, Yamamoto method and Morlet wavelet analysis were used to
analyze the trend, abrupt change, periodicity of precipitation and temperature series, and then Hurst index were calculated using R/S
analysis method to do some prediction of the change trend. The results show that the annual precipitation have a slightly increasing
trend, no abrupt change was found in this series; it has 3 periods of 6, 15 and 28 years, and the precipitation will increase in the
future; while the annual mean temperature appeared significantly rising trend at the 0.01 significance level, the abrupt change
happened in 1994; temperature series have a primary period of 28 years,and the temperature will rise in the future.

Key words: precipitation; temperature; Changde City; trend; Yamamoto method; Morlet wavelet; Hurst index
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Potential of Development and Utilization for Water Resources in Irrigation Areas of Shulehe River Basin
ZHAO Chunhong, HUANG Yuefei, HAN Jingcheng, WANG Guanggian
(State Key Laboratory of Hydroscience and Engieering, Tsinghua University, Beijing 100084, China)

Abstract: The potentials of development and utilization for water resources in the Changma, Shuangta and Huahai irrigation areas of the Shulehe
River Basin were evaluated by using fuzzy synthetic judgment method and analytic hierarchy process. The results show that there are different
potentials in the 3 irrigation areas. The development and utilization of the water resources in the Changma irrigation area is situated in the
advanced stage, while the Shuangta and Huahai irrigation areas are in the intermediate stage. The exploitation potential in the Huahai irrigation
area is the most and the Changma is the least. Further development in the Changma irrigation area should focus on the depth exploitation and
strengthen the water resources integrated management, while width exploitation and water consumption in water resources should be gradually
shifted to depth exploitation and water saving in the Shuangta and Huahai irrigation areas.

Key words: water resources; development and utilization potential; fuzzy synthetic judgment; irrigation area; Shulehe River Basin
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natural runoff, and to analyze the factors of precipitation, temperature, population, industry, principal industry. The results show that
(1) There are rising trends of the precipitation and temperature changes in the Jinghe River Basin. The runoff is stable, the trend
line is almost parallel to X axis of the linear slope of 0.001. (2) The runoff mutated point appears in 1988, passing 0.01
significance test, and there is a significant upward trend after 1999. The runoff anomaly change in recent 54 years can be divided
into two stages: smaller change range from 1958 to 1966, greater change range from 1966 to 2012. (3) The analysis of the impact
factors show that the influence of the human activities on the runoff is great, with contribution rate of 48.98 percent, which is
much higher than other factors.

Key words: Jinghe River; Mann—Kendall test; mutation point test; principal component analysis; runoff



