J. Lake Sci.(#ia#+5) , 2018, 30(5) : 1458-1470
DOI 10. 18307/2018. 0527
© 2018 by Journal of Lake Sciences

B PR =S WA K R E B E AR B

IREEAY, T ) A 2 FL T oW
(LRI RIRRA BRI K SO YU AR TR 5 4 520 % , R 210029)
(2RI AR 350002)

o OE: gD AT R AR AN R B ) BRI 4 00 DX ERIBR I A, H TR S A, K B ik
SETH , 5 Y X 7K S AT B, Al 3 e B R RIS T2 A K R SR TR S A PRI . T 1960 2 114 4 FHT* =) R T Ok
AL AASEUL RS UL K P B 5 3 T 2 PR 1k K AR, SR T D s P v R 2 PR s , oot = W ™
TKESIARTY , X H 3RO E RO A FE A, =PI K R ST B AR AL T2 PR 5 0BT T I HE AR A
B TR 5 7 i S Y 22 B 2 B A SR, LA B i i) K S — 3 OG 2R 728 B 0 WA i K L S 0, 338 L B 4 T g Y
UL B LAY T AL g O =3 AT L K QA AR B T AR g g 8 A R A R L DR o) R AR
B AU R A EESH .

SRR : BRI 5 = N TT 5 O I i PR U 5 AT 5 T I 1)

Bettering “three-lake and two-river” flood routing model of the Nansi Lake using fourth-
order Runge-Kutta numeric method
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Abstract: The Nansi Lake is the largest freshwater lake of northern China and consists of Nanyang Lake, Dushan Lake, Zhaoyang
Lake and Weishan Lake. Because flood of the lake rising up quickly and falling off difficultly and the complex water exchange rela-
tionship with waterfront areas, it is difficult to develop a flood routing model with both simulation accuracy and computational efficien-
cy. The paper uses fourth-order Runge-Kutta method to improve the model revolutionarily based on the idea that flood of the Nansi
Lake were generalized to “three-lake” and “two-river” in the 1960s and “three-lake and two-river” flood routing model with auxiliary
curve method. The comparative results show that the improved flood routing model is superior to the traditional auxiliary curve method
in calculating precision, flexibility and efficiency. In addition, the paper analyzes model sensitivity from the empirical parameters
such as drainage modulus and propagation time and the effect of stage-discharge relation of Hanzhuang sluice on peak value of water
level of these lakes, and then puts forward some suggestions for the treatment of flood control of the Nansi Lake. The improved flood
routing model with “three-lake and two-river” of the Nansi Lake can serve as the basic tool for the flood management of the Nansi
Lake. The modeling ideas for local conditions can provide important reference value to similar lakes and reservoirs.
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Fig.1 Schematic diagram of “three-lake

and two-river” in the Nansi Lake
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Tab.2 Safety discharge of major rivers in the Nansi Lake (m®/s)
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Fig.2 Reduction factor of different water levels in these lakes
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Tab.4 Stage relation in secondary dam upstream and downstream with different discharge condition
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Fig.3 Flood routing process of “three-lake and two-river” in the Nansi Lake
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