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Tab.1 Drought-waterlogging Grade Distribution of Water Source Area and Receiving Area in the
Middle Route of South-to-North Water Transfer Project
1470~1500 1501~1600 1601~1700 1701~1800 1801~1900 1901~2000 (%)
0(D) 5(3) 11(7) 4(2) 11(9) 11(3) 42(25) 7.91 (4.71D)
6(6) 23(25) 16(18) 26(18) 34(19) 21(18) 126(104) 23.73(19.59)
14(14) 50047) 49(34) 56(53) 40(43) 29(38) 238(229) 44,82(43.13)
10(8) 18(22) 18(31) 11(24) 12(24) 26(34) 95(143) 17.89(26.93)
1(2) 4(3) 6(10) 3(3) 3(5) 13(7) 30(30) 5.65(5.65)
(G 6(7) 28(28) 27(25) 30(20) 45(28) 32(21D) 168(129) 31.64(24.29)
14(14) 50047) 49(34) 56(53) 40(43) 29(38) 238(229) 44,82(43.13)
(G 11(10) 22(25) 24(41) 14(27) 15(29) 39(41) 125(173) 23.54(32.58)
15 , 2.2
. . 302, 1
56. 87 %, 1. 76 a 1 . 20 ,
. . . 1% ; 19 , 60% ;18
173, 32.58%, 3. 07 , , 44 %, 19
30, 5 65%, 17. 7 a , 45%, 20
1 143, 26. 93%, 13%., , .
371 a 1 ., 129 20 , 39,
. 24.29%, 4,12 . 17 24,18 19
25 4. 71%, 21. 24 a . 15 30 a
1 104 19. 59%, , 3la |, 17
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Tab. 2 Continual Drought-waterlogging Characteristic of Water Source Area and Receiving
Area in the Middle Route of South-to-North Water Transfer Project
2a 3a 1a 5a 2 a 3a 1a 5a 6a Ta 8 a
1470~1500 0(2) 0(0) 0(0) 0(0) 1(0) 0(2) 1(0) 00 00 0(0) 0(0)
1501~1600 5(2) 1D 0C0) 0D 5(4) 1(2) 0C0) 0C0) 000) 000 0C0)
1601~1700 2(3) 1¢0) 1(D 0C0) 1) 1(2) 0(1) 0C0) 0 1C0) 0
1701~1800 6(2) 1(2) 1C0) 0C0) 1(4) 0 1(1) 0C0) 000) 000 000
1801~1900 2(5) 3(3) 4(0) 1(D 2(4) 0(1) 1D 01 000 000) 0O
1901~2000 3(3) 2(1) 0(D) 2(0) 4(6) 0(2) 1D 0 1C0) 000 0C0)
18C17) 8(7) 6(2) 3(2) 14(22) 2(10) 4(4) 0(2) 1(1D) 1(0) 0l
, 168 , s 3 ,
35 99 a, 58 93%, o
2 a 18 3a 8 4 a 2.4
6 . 5a 3 . 6 a 1
o 125 , 22 , s o
. 63 a, 50. 4%, 2 a , 40 a,10 a
14 . 3 a 2 , 4 a 7a,2~3 a , 10 a.
4, 6a 7a o , 7 a2 a o
s 2 a 32 a,10 a 3. 7a.3 5a,25a
o , 10 a.3. 5 a.2 5 a
, 129 , o
28 72 a. 55. 81%, 2
2 a 17, 3a 7 4 a , ( ) ,
2, 5a 2 6 a ( ) o ,
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Fig. 1 Power Spectrum of Drought-waterlogging Grade in the Middle Route of South-to-North
Water Transfer Project (Left is Water Source Area, Right is Water Receiving Area)
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Fig.2 Wavelet Analysis of Drought-waterlogging Grade in the Middle Route of South-to-North
Water Transfer Project (Left is Water Source Area,Right is Water Receiving Area)
3 . . N 4
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Tab. 3 Drought-waterlogging Grade Connection
Degree Between Beijing, Tianjin, Baoding, Shijiazhuang
and Water Receiving Area of Hai River
, N . N 4 a b ¢ (i=0,j=—1)
’ > ; 0. 685 0. 301 0.013 0.672
H 0.618 0. 35 0.032 0.585
B 0.691 0. 305 0. 004 0. 687
0.653 0.335 0.011 0. 642
3 ) \ C 4,
N . 4 , )
s N N 3 0. 925 o
, , 1=1, p=1,
0. 6 s s 0. 585 s
’ =1, = 1,
. . . 4 o
100% ., 5 N
4 o N
531 a . 38% 39.3%,
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Tab. 4 Drought-waterlogging Grade Connection
Degree Between Hanzhong, Ankang and Water ’
Source Area of Han River
56. 7%, 24. 88%.
“ b ¢ (i=0,j=—1
0.925 0.075 0 0.925 4
0.938 0.062 0 0.938
5 ~
Tab.5 Drought-waterlogging Grade Connection
. b
Degree Between Hanzhong, Ankang and Water
Receiving Area of Hai River
(D
“ b ¢ (i=0.j=—1) , ,
0. 380 0.501 0.119 0.261 °
0.393 0.492 0.115 0.278 3
b
6 ’ °
] , 2)
b
2 07% 0 38%. 58 93%., 50. 4%
452% 0. 38%, 55. 8124,
, 77.46%, 3 ,
7.35%. °
. . (3) 40 a,10 a
\ . 2~3 a ,
, 50~80 a“ ” .10~20 a
19, 35%, 2~3a -
6 (€Y , . . N
Tab. 6 Drought-waterlogging Encounter 4 N
Probability Between Water Receiving Area of Hai .
River and Water Source Area
b
b o
0.38% 1.32% 1.88% 0.94% 0.19% )
2.64% 4.71% 8.66% 3.20% 0.38% 56. 7%,
2.64% 12.81% 19.59% 6.78% 1.13% 24, 88%, [3~7]
2.07% 4.52% 12.05% 5.65% 2.64%
0.38% 0.38% 2.26% 1.51% 1.32% ’ ’
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DROUGHT-WATERLOGGING ENCOUNTER PROBABILITY RESEARCH BETWEEN
THE WATER SOURCE AREA AND WATER RECEIVING AREAS IN THE
MIDDLE ROUTE OF SOUTH-TO-NORTH WATER TRANSFER PROJECT

ZHANG Liping'?, QIN Lin-lin', ZHANG Di', ZENG Si-dong’
(1. State Key Laboratory of Water Resources and Hydropower Engineering Sciences, Wuhan University, Wuhan 430072,
China; 2. Wuhan Institute of Heavy Rain,China Meterological Administration, Wuhan 430074, China)

Abstract: The drought-waterlogging encounter probability of water source area and receiving area in the
Middle Route of South-to-North Water Transfer Project is the important basis of water resources adjust-
ment and co-operation. The set pair analysis was applied to research the drought-waterlogging encounter
probability of water source area and Hai river receiving area based on the drought-waterlogging grade data
from 1470 to 1979 and measured precipitation data from 1980 to 2000. The results showed that the drought-
waterlogging disaster occured frequently, the continuous hazards were serious, and it had an increasing
tendency of the drought-waterlogging disaster frequency and degree in recent three centuries. For the
drought-waterlogging state between water source area and Hai river receiving area, the connection degree
was very low and the synchronization was also relatively poor, the profitable frequency of the drought-
waterlogging encounter for water transfer was 56, 7% ,and the disadvantageous frequency was 24. 88%. In
order to enhance the effectiveness and reliability of the Middle Route of South-to-North Water Transfer
Project,we should enhance the ability of water resources adjustment and co-operation with other water

resources projects to ensure the water security of receiving areas.

Key words: the South-to-North Water Transfer Project; middle route; drought-waterlogging encounter

probability; Set Pair Analysis



