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Runoff wetness-dryness encountering characteristics under different water diversion schemes and their impacts on
water diversion in the South-to-North Water Diversion Western Route Project//WANG Zhiyuan, LIU Huan, HU
Peng, WANG Jianhua, JIA Yangwen, WANG Xiaola, WANG Xuanxuan( State Key Laboratory of Water Cycle and Water
Security, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: To quantitatively evaluate the characteristics of runoff wetness-dryness encountering and their impacts under
different water diversion schemes for the South-to-North Water Diversion Western Route Project, this study focused on three
main water diversion schemes. A runoff wetness-dryness joint distribution model at the upper- and lower-line sections was
constructed based on the Vine Copula function, and the runoff wetness-dryness encountering characteristics under each water
diversion scheme were analyzed. Furthermore, a water diversion adaptability index was proposed, and an analysis of the
probability of favorable water diversion conditions was conducted to explore the impacts of different schemes on the overall
effectiveness of the Western Route Project from a multidimensional perspective. The results showed that, for scheme 1 (with
the upper and lower route intakes of 8 billion m® and 9 billion m’, respectively), the synchronous wetness-dryness
encountering probability was 52. 0%, exceeding the asynchronous probability. Its water diversion adaptability fluctuated
significantly, ranging from 56.3% to 66.0%. The favorable water diversion probability was the lowest at 62. 3%, and its
water diversion stability was poor. For scheme 2 (with the upper and lower route intakes of 4 billion m® and 13 billion m’
respectively) , due to an increased number of sections, the synchronous wetness-dryness encountering probability decreased
to 47.8%. It exhibited superior performance to scheme 1, with water diversion adaptability ranging from 68. 3% to 74.9%
and a favorable water diversion probability of 63.3%. Scheme 3 (with the lower route intake of 17 billion m*) had a
synchronous wetness-dryness encountering probability of 50. 4% , approximately equal to the asynchronous probability. Its
water diversion adaptability was optimal, reaching a maximum of 76. 0% with the smallest fluctuation. The favorable water

diversion probability for scheme 3 was the highest at 69. 3%. Consequently, scheme 3 can more effectively utilize the runoff
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resources between sections and is more conducive to ensuring the overall stability of the project.

Key words: the South-to-North Water Diversion Western Route Project; wetness-dryness encountering; water diversion

adaptability; Vine Copula function
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Fig.1 Water diversion route of the Western Route Project
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Table 2 R-Vine Copula function structures and parameters for three water diversion schemes
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Table 3 Wetness-dryness encountering probability

for scheme 1
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Table 4 Wetness-dryness encountering probability

for scheme 2
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for scheme 3
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Table 6 Typical inflow of each section under different

hydrological conditions

" He KA/ AL m?
it FACRES TFACKR HACKR A
2Rl 1 326.70 283. 69 246. 35
I £ K T 2 128. 10 113.81 100. 63
- 33 299.37 266. 39 235.94
e ] 232.92 209. 09 186. 94
BT 174. 62 155.99 138.74
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[F1) ] 7K 3 T B 490 0 W 0 25 A, X RO
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Table 7 Water diversion adaptability for scheme 1

W T 7K SOIR 2 7K I BC R/ %

; ; ST T B 5 1 2R 1
PO kg BARE ARE

F 66.0 63.8 61.8

+ F 65.1 62.8 60.7

M 64.2 61.9 59.6

F 64.8 62.5 60.3

F F 63.9 61.5 59.1

i 62.9 60. 4 57.9

F 63.7 61.3 58.9

A F 62.7 60. 1 57.6

i 61.7 59.0 56.3
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Table 8 Water diversion adaptability for scheme 2

W K SCIRES PKIERCE/ %

BRI 2 b2k 2 B2 2

EHE PRI kg PRSIk
ES 74.9 74. 4 74.0

F I 74.3 73.8 73. 4

i 73.7 73.2 72.8

+ 74.1 73.7 73.2

ES F F 73.5 73.0 72.6
Hi 72.9 72.4 71.9

+ 73.4 72.9 72.4

i I 72.7 72.2 71.7

i 72.1 71.9 71.1

F 73.8 73.3 72.9

+ - 73.2 72.7 72.2

i 72.6 72.1 71.6

F 73.0 72.5 72.0

¥ I F 72.4 71.8 71.3
i 71.7 71.2 70.6

F 72.2 71.7 71.2

i ¥ 71.5 71.0 70. 4

i 70.8 70.3 69.7

+ 72.8 72.3 71.8

F F 72.1 71.6 71.1

i 71.5 70.9 70. 4

F 71.9 71.4 70.8

i F I 71.2 70.6 70. 1
i 70.5 69.9 69.3

F 71.1 70.5 69.9

Hi - 70.3 69.7 69. 1

i 69.6 68.9 68.3
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Table 9 Water diversion adaptability for scheme 3

W I 7K SORZS 7K I BC R/ %
, . - £ - £ - £
PEIRCOBLE kg PAokE AR

F 76.0 74.8 73.6

F F 75.3 74.1 72.8
i 74.7 73. 4 72.0
+ 75.1 73.9 72.6

F F 74.4 73.9 71.7
i 73.7 72.3 70.9
F 74.3 72.9 71.6

Hi I 73.5 72.1 70.6
il 72.8 71.3 69.7
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