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© Fig.1 Calculation flow of the inconsistent annual runoff process
design based on typical disaggregation method
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Fig.2 The runoff series segment
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Tablel Variation diagnosis results of the annual average flow series and their annual distribution features at the Heyuan station
1954~2004
G b C. C. ol
Hurst 0.8 0.806 0.646 0.843 0.807 0.819
F 2001(-) 1956(+) 1965(-) 2000(+) 2000(-) 1956(-)
T 1972(+) 1962(+) 1969(-) 1962(+) 1962(+) 1962(+)
Lee—Heghinan 1972(0) 1962(0) 1954(0) 1962(0) 1962(0) 1962(0)
1972(0) 1962(0) 1969(0) 1962(0) 1962(0) 1962(0)
/ RS 1962(0) 1956(0) 1968(0) 1957(0) 1978(0) 1978(0)
Brown—Forsvthe 2001(+) 1956(+) 1969(-) 1962(+) 1962(+) 1962(+)
2003(+) 1956(+) 1998(-) 1957(+) 1957(+) 1962(+)
1972(+) 1962(+) 1969(-) 1962(+) 1962(+) 1962(+)
1976(0) 1962(0) 1979(0) 1961(0) 1966(0) 1959(0)
Mann-kendall 1970(+) 1960(-) 1963(+) 1961(-) 1960(+) 1967(-)
BSYES 1972(+) 1962(+) 1969(-) 1962(+) 1962(+) 1962(+)
- + - + + +
Spearman - + - + + +
Kendall - + - + + +
1972 1962 1969 1962 1962 1962
0.57 0.58 0.61 0.69 0.69 0.89
3(+) 3(+) 40-) 4(+) 4(+) 5(+)
30) 3(+) 3-) 3(+) 3(+) 3(+)
12.28 43.13 5.88 48.78 49.01 53.23
1% 0.74 31.23 0.78 36.73 30.7 33.93
1972(+) 1 1962(+) | - 1962(+) | 1962(+) | 1962(+) 1
3.1.1 ( )
1 : 1970 , 1973
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Table2 Hydrologic frequency calculation parameters and results at the Heyuan station
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Fig.3  Theoretical frequency curves of the annual runoff before and after change—point at the Heyuan station
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Fig4 The designed annual runoff process at the Heyuan station
3.5 )
4 , : . o
(1) ( (2) ( )s
) , 5, ,



35

“ ” 258m?/s
306m’s, 18.6%, 7 o
(4) “ ” ,
10 2, 5,
“ ” , 7~
12, 3,
(5)
4
(1] ) . ( ) [M].

,2000. (YE Shouze, ZHAN Daojiang. Hydrology Engineering (the
Third Edition) [M]. Beijing: China WaterPower Press, 2000. (in
Chinese))

2] S 1l

. 1986, (4):135 ~140. (GAO Rongsong, HU Xin,
TANG Sizheng, et al. Inconsistent statistical analysis of Tuojiang
river low water series [J]. Journal of Chengdu University of Science
and Technology, 1986,(4):135-140. (in Chinese))

[3] Richter B, Baumgartner J, Braun D. A spatial assessment of
hydrologic alteration within a river network [J] Regulated Rivers,
1998,14:329-340.

[4] Theresia P, Bruno M. Trends in flood magnitude, frequency and
seasonality in Germany in the period 1951-2002 [J]. Journal of
Hydrology, 2009,371:129-141.

51 . : .o [l :

2010,29(1):85-91.(XIE Ping, CHEN Guangcai, LEI Hongfu, et al.

Hydrological alteration diagnosis system [J]. Journal of Hydroelectric

Engineering, 2010,29(1):85-91. (in Chinese))
[6] . [J1.

(SONG  Chengxin. Comprehensive correction method of runoff

, 1999,19(2):46-48.

restoration calculation [J]. Journal of China Hydrology, 1999,19(2):
46-48. (in Chinese))

7] . [l
9-12. (LU Zhongyang. Restore estimation of annual runoff series [J].
Journal of China Hydrology, 2000,20(6):9-12. (in Chinese))

[8] W.G. Strupczewski, V. P. Singh,W. Feluch. Non—stationary approach to

, 2000,20(6):

at-site flood frequency modelling I. maximum likelihood estimation[]].
Journal of Hydrology,2001,248(1-4):123-142.

[9] W.G. Strupczewski, V. P. Singh,W. Feluch. Non-stationary approach
to at —site flood frequency modelling II. Weighted least squares
estimation [J]. Journal of Hydrology,2001,248(1-4):143-151.

[10] W.G. Strupczewski, V. P. Singh,W. Feluch. Non-stationary approach
to at-site flood frequency modelling III. Flood analysis of Polish
rivers [J]. Journal of Hydrology,2001,248(1-4):152-167.

[11] Alila Y, Mtiraoui A. Implications of heterogeneous flood—frequency
distributions on traditional stream—discharge prediction techniques [J].
Hydrological Processes, 2002,(16):1065-1084.

[12] Singh V P, Wang S X, Zhang L. Frequency analysis of
nonidentically distributed hydrologic flood data [J]. Journal of
Hydrology, 2005,307:175-195.

[13] . .

[J1. (
CHEN Guangcai, XIA Jun. Hydrological frequency calculation

). 2005.28(6):6-9.(XIE Ping,

principle of inconsistent annual runoff series under changing
environments|J]. Engineering Journal of Wuhan University, 2005,28(6):
6-9. (in Chinese))

[14] . . .

[J]. , 2008,(2):55-58. (WANG Guoqing,
ZHANG Jianyun, LIU Jiufu, et al. Quantitative assessment for
climate change and human activities impact on river runoff [J].
China Water Resources, 2008,(2):55-58. (in Chinese))

[15] Milly P C D, Betancourt J, Falkenmark M, et al. Stationarity is
dead: whether water management [J]. Science, 2008,319:573-574.

[16] ) . [M].

, 2007. (ZHANG Jianyun, WANG Guogqing. Research about
Climate Change Impact on Hydrology and Water Resources [M].
Beijing: Science Press, 2007. (in Chinese))

[17] s s . [J]. , 1994,(1):
59-61. (ZHANG Youquan, ZHANG Saizhen, XU Wenbin. Typical
disaggregation model [J]. Yunnan Hydropower, 1994,(1):59-61. (in
Chinese))

[18] . )

[J1- , 2008,31(4):588-593.(XIE Ping, CHEN
Guangcai, LEI Hongfu. Assessment method of water resources

based on jump analysis in changing environments [J]|. Arid Land



2 : 7

Geography,2008,31(4):588-593. (in Chinese)) [20] R R .. [M].

[19] , . [J]. : , 2012:50-57. (XIE Ping, XU Bin, ZHANG

, 1990,30(5):585-598. (XU Shiguo, CHEN Shouyu. Fuzzy Shuan, et al. Research on Regional Water Resources Variation

statistics method to describe hydrologic seasons [J]. Journal of Dalian under Changing Environment [M]. Beijing: Science Press, 2012:50-
University of Technology, 1990,30(5):585-598. (in Chinese)) 57. (in Chinese))

Inconsistent Annual Runoff Process Design Method Based on Typical Disaggregation Model
ZHANG Bo, XIE Ping, LI Binbin, LI Xinan
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Owing to the effects of human activities and climate change, the natural hydrological series lost their consistency. In or-
der to adapt to a changing environment demanding for irrigation and water supply engineering design, typical disaggregation method
for inconsistent annual tunoff process design was proposed. Firstly, the hydrological variation diagnosis system (HVDS)was used to
analyze the variation of the annual average flow series and their annual distribution features. Secondly, according to the variation
point, annual average flow series was divided into several time periods. Thirdly, the frequency distributions of annual average flow
series before and after the change—point were conducted based on the hydrological frequency calculation theory for inconsistent se -
ries (HFCT) and the difference of means and various frequency characteristic values were analyzed. Finally, typical disaggregation
model was used to calculate the annual runoff process in each time period. This study was applied at the Heyuan Station of
Dongjiang River, and the inconsistent annual runoff process was designed. The difference of designed annual runoff process before
and after the change—point at the Heyuan Station was analyzed.

Key words: inconsistence; annual runoff process design; typical disaggregation model; Heyuan Station of Dongjiang River
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Spatial-temporal Characteristics of Extreme Precipitation and Its Causes in Guangdong Province in
Recent 50 Years

JIANG Peng'?, WANG Dagang?, CHEN Xiaohong'?
(1. Department of Water Resources and Environment, Sun Y at—sun University ,Guangzhou 510275, China;
2. Guangdong University Key Laboratory of Water Cycle and Security in South China,Sun Yai—sen University ,Guangzhou 510275 , China)

Abstract: Based on the daily precipitation dataset at the 25 stations in Guangdong Province for the period of 1961-2010, we
studied the temporal-spatial characteristics and the periodicity of the extreme priciptation events in Guangdong, and explored the
causes hehind the charateristics from the view of moisture convergence. The results indiate that the total amount, frequency and
intensity of extreme precipitation greatly vary with region across Guangdong Province. The total amount and the intensity increase
from north to south,while the frequency decreases. The total amount and the intensity of extreme precipitation show an incresing
trend in most areas and the increasing rates are different among different regions. The exireme precipitation in Guangdong Province
may be affected by the large—scale weather systems, which is verified by the fact that the extreme precipitation shows more or less
over the whole province. However, there are differences in extreme precipitation between eastern and western regions, between the
center and the surrounding regions, and between the northern and southern regions. The abnormal area for extreme precipitation can
be divided into four subregions (abnormal type) : Northeastern area, western area, central area and eastern coastal area. The
extreme precipitation in each sub-region has similar periodic fluctuations of 20 years,10 years and 3-4 years, but the differences
still exist. The extreme moisture convergence agrees well with extreme precipitation spatially and temporally, thus, moisture
convergence could be used as a predictor of extreme precipitation in Guangdong Province.

Key words: Guangdong Province; extreme precipitation; spatial and temporal characteristics; changing trend; mositure convergence



