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Analysis of backwater effects of flood based on one dimensional hydrodynamic model
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Abstract: The encounter betw een the flood from the mainstream and its tributaries can easily lead to the backwater phenome
non, causing poor drainage of river channel floods and greatly increasing the flood control risk of the river course. Taking the
backwater effects of the second Songhuariver flood on the Nen river flood as the project background, we adopted the one dimerr
sional hydrodynamic method to simulate and calculate the backwater effects of the second Songhua river flood on the Nen river
flood under different flood combinations, and further quantitatively analyzed the affected distance and height based on the model
simulation results. The results show ed that the affected distance of Nen river due to the second Songhuariver flood is relatively
complex, and is closely related to the relative sizes of the floods from the two rivers. When the floods magnitudes in the two riv
ers are equal, the affected distance is about 32 km aw ay from the Sancha estuary. The greater the flood in the second Songhua
river, the greater the affected distance and height. U nder the combination of 10% frequency flood in Nen river and 2% frequency
flood in the second Songhua river, the maximum affected distance of Nen river is 55 km away from the Sancha estuary, and the
affected height reaches 2 14 m.
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Fig. 1 Overview of the study area
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Tab.1 Basic data
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Fig.2 Structure diagram

<196+ WREFEY

HYG L e, BT SRR DEM J DLG #dity
AR SRS, 45 A S S W R R I AR Y S
H, Beha, ST R R0k A [F) 8 vh A et /K 4 &gk
AT BT
2.2 BAME

RS LT FAAE VLI S 5% e A AR BT
W, 5T kG B DEM ZICH 2 Bl 3 18 T, 4R 48 7K
SCBERMAE B TA] PP 20 A 9 A5 1Y fd 5, e ok ST Bt
BHELFET M R 7K S 248 HR BEK AL Y e i
YSENEE S aa e Y/ SuR

ZMEAY S AT I A B 3 a) FF i, BROVT B S K
275 km, "R BUS K 46 km, AT BUEK 45 kmo #
BB, X 2 BB A e R s 24
PITRIBOE N« 27675 BB HRR e ME SRS FEAE,
ZASAY L B 89 ALK, 1 I 3(b) T, LGB
52 4b, ZHABE 25 A, Fa T B 12 Abo AR W T4 1 3
() Fr7, VAT B e] METE . A 3 5 S (1 3
(d)) FRPEA L A2 5 53 i N UM 3l RER 4% Sl
TR, R S s EE TRt K AL B R .

BT 90 X 39 [ T L R YRR AR K,
fit Al 72 S LK, TRk ) B A 5 Tl R R R o
SR AN T RCR, A ) B RS A 1
B WK 2,

2
Tab.2 Roughness values of various river sections in the study area
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Tab.3 Model calibration results

YR KDL/ m kAN HEIESRE/ (m3 + s1) ANt

S B WE(%) g B RE(%)
2000 127.8 127.7  0.08 1380 137 0.29
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Fig.3 M odel files
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Fig.4 Comparison of observed and simulated results of Dalai station in 2000
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5 2010.2013
Fig.5 Comparison of observed and simulated results of Dalai station in 2010 and 2013
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Tab.5 List of simulated flood combinations
2013 132.6 132.2 - 0.30 8070 8124 0.7
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Fig. 6 Relationship between water level and discharge in Dalai station under different flood combinations
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Fig. 7 Daily water level and discharge change rate in different sections of Nen river under No. 1030 working condition
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Fig. 8 The affected distance in Nen river under

different flood comb inations
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Tab.6 The hydraulic slope in Nen river under

different flood comb inations

HKA A K- =770 KT EE B (%)
1020 0 0060
1030 0 0055
1050 0 0044
1050 0. 0044
2050 0. 0064
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Tab.7 Elastic coefficients of Dalai station with respect to

the water level of Fuyu station

BOKA S PR R
1020 0.87
1030 0. 84
1050 0. 82
1050 0. 82
2050 0. 81
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Tab.8 Maximum affected height at Dalai station under

different flood combinations

BoKA A BTG R m XM (Qr/ Op)
1020 1.76 4.13
1030 1.93 4.79
1050 2.14 5.69
1050 2. 14 5.69
2050 1.71 4.38
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