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Historical flood recurrence under the impacts of hydraulic engineering
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Institute of ITnwestigation and Design of Water Conservancy and Hydropower, Tianjin 300250, China)
Abstract: With the rapidly economic development and increasing of population, a large number of hydraulic projects, such as res
ervoirs, levees, flood storage, and flood detention, were built in the upstream of Fengman Reservoir of the second Songhua River
Basin, w hich changed the natural water flow and had significant impacts on the flood discharge and process. In this paper, based
on the measured hydraulic engineering data, the impacts of water conservancy engineering on the flood were analyzed and ap
plied to simulate historical flood. The results show ed that the qualification rate of flood simulation increases from 57% to 86% .
The flood recurrence method under the influence of water conservancy engineering operation was developed using the TOP
MODEL model. U nder the condition of current water conservancy engineering, t his method was used to simulate the recurrence
of historical flood in the upstream of Wudaogou in the Fengman Reservoir, which showed the comparison between the historical
flood process and measured process. The research results can provide reference for the flood control in the river basin.
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Fig. 1 T echnical flowchart of historical flood recurrence

under the impacts of water conservancy engineering
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Fig.2 Fengman subarea Il basin
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Tab.1 Basic conditions of different reservoirs in Fengman subarea II basin
JiH EA /NI A N T NI Y KA Gt
JE 4%/ 106 m? 54. 62 152. 63 255.07 407.70 179. 82 316. 00 958. 14
R EZR LA (% ) 5.70 15.93 26. 62 42.55 18.77 32.98 100. 00
T km 2 2 252.06 1 989.37 1902. 19 3891.56 729. 65 548. 0 7421.27
A A LA (%) 30. 35 26. 81 25.63 52.44 9.83 7.38 100. 00

KIXKZEIR - 833 -



F 134 RE SO AL GAFAE - 2015 F 10

2.3 KA IERKIwE
WU IBOK R TR 2, AR TR 131X L8 /K R TR e
Yot 7K P FIE AT R AR R e o T3 T, T N o6
X KR AR P S5 A, RIS B (0 D7 V2 R UK R
TR 42 2 R HE RIS FH AR, D6 b 75 B e 45 2 A0 KR A
K 5 R ) £ 1R U B )

(1) REK R m s vk 5. AR D7 5 sl G847 8 kL&
B KB K SCRFHE AN K2 Bt 2 B0y B nl 4, K P AE IS K AT
IS XK FH R 2 EEM, EE WK S Il T IE
WE KA B T B, —3 oK g5 R KA 5 A4
FEAEVHRK AL T AN B TE 7 & KAz, B 0k ] %0 52 iy g

N R A

(2) PRUKEESE . m T b ANEUK R SRR A W]
BARA A LRI, AR A 38 AT BORE K% 23 a) LA H S friz
AT IE W PR S R T WU LE B A AE, 75 7K 8 DR
S EERL T0% , R DA /N BYK P SPE 250 709% 1F A
SEMARE ST o

(3) PEIUE I A I JUK SRR HE A LR T
BOKIN £ RIERD & £/, N TiERe ) 8, Bk H
SRR D R e

AR 75 R R KA TRE W v 5T U505, 456 75 PR R
KA TRE PR, m] LAAS 2 25 R AIOM TR 5 K58m0 o, L3R 2.

2 i
Tab.2 The maximum influences of hydraulic projects in Fengman subarea I basin
‘ SPEZY/ (106 m3) WAL ST/ (100 m3) S BE o AR R

it KA LN H KA i/ HEIL /10°m? /mm

20 4l S04EAM 61.0 54.6 0.0 42.7 54.6 97.3 7.9
20 42 60 4F A% 198.0 54.6 0.0 138.6 54.6 193.2 15.7
20 tH2d 70 4E 4R 316 405. 1 4.6 124.0 283.6 54.6 462.2 37.6
20 tH20 804FEAR 316 463.5 54.6 124.0 324.4 54.6 503.0 40.9
20 20 904 AR 316 525.7 54.6 124.0 368.0 54.6 546. 6 44.4
21 2047 316 587.5 54.6 124.0 411.3 54.6 589.9 48.0
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Tab.3 Comparison of simulation results before and after the impacts of water conservancy projects

HEKAE B AN Z FE /KR TR 5% i #4045 TR 2 [ 7K R LR 5% i 45 40l 45
NI S ) g i ) 0 i

/mm /mm (%) d (%) /mm (%) /d (%)
19570823 117.5 0.24 104. 5 0.76 -11 0 -20 Vv 101.5 0. 81 -14 0 - 18
19600824 59.8 0.32 75.0 0.94 25 0 15 X 75.0 0.94 25 0 15 X
19640811 50.6 0.28 63.1 0.77 25 1 11 Vv 55.6 0.83 10 0 1 Vv
19640816 137.5 0.45 103.3 0.52 -25 1 -16 X 106.9 0.56 -22 1 - 14 X
19710805 76. 8 0.20 92.1 0.62 20 1 -4 Vv 90. 4 0.79 18 1 -16 Vv
19750802 102. 4 0. 30 115.5 0.76 13 1 -13 Vv 115.5 0.76 13 1 -13 v
19850817 99.1 0.37 113.5 0. 84 15 0 -2 v 113.5 0. 84 15 0 -2 Vv
19860804 112.7 0.33 103.7 0. 89 -8 1 -17 Vv 103.7 0. 89 -8 1 -17 v
19910722 73.6 0.39 56.4 0.93 -23 1 -23 X 60.9 0.96 -17 1 -2 Vv
19910731 83.5 0. 45 74.0 0.83 -11 1 9 Vv 81.9 0.87 -2 1 10 Vv
19950731 267.6 0.20 268.3 0.78 0 1 -22 X 270. 8 0.83 1 1 -20 v
20100729 109. 6 0.15 122.5 0.72 12 0 21 X 120.0 0.82 9 0 19 v
20100810 81.1 0.50 87.5 0.94 8 0 -7 Vv 97.7 0.96 20 0 3 Vv
20100824 78.1 0. 50 77.6 0.81 -1 0 -26 X 87.6 0. 84 12 0 -17 v
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BRI 8 G 1%, RN 57% o AGII IRPBUK
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JEA M TR S R ) I, RESOURE B2 Sk AN BB KR TR
SEMIHIBLILLSE R, A K0 86% , 1t W1 2 5 15 1 i KL 5E 9%
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Fig.3 The processes of historical flood recurrence
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