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Study on the boundary threshold of flood resources utilization in river lake interconnected system of Taoerhe River
ZHANG Can, LIU Jianwei
(School of Hydraulic Engineering, Dalian University of T echnology, Dalian 116024, China)

Abstract: The river lake interconnection project provides strong support for floodw ater diversion and storage. In this process, se
curity and benefits are equally important. Based on the double attributes of the flood, we used MIKEI1 one dimensional hydro-
dynamic model and the related calculation methods to calculate the safe value of flood storage in the river lake interconnected
system and the water demand of wetlands, ponds, and irrigated areas. The results indicated that the gate can open for diversion
when the return period of flood events is 20 years or below . T he maximum safe flow of the river is 2 140 m*/s, and the ecologt
cal base flow of different segments of theriver is 4 79 m’/s,3. 19 m*/s, and 2 97 m*/s respectively. T he water demand of w et
lands, ponds, and irrigated areas is 3 60% 10°® m® to Q@ 38x 10® m®. The river lake interconnected system has strengt hened the
hydraulic connection inside and outside the river, and the boundary threshold will provide important reference for the dispatc
hing decisiormr making in the process of flood resources utilization.
Key words: floodw ater diversion and storage; discharge threshold; water demand threshold; river lake interconnected system;
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Fig. 1 Schematiclayout of the riverlake interconnected system
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Fig.2 The drainage map of Taoerhe river basin in Baicheng district
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ARG, W IE P LAYk LI B3 SRk N BRI, 38
PR B2 N 45 48 SR TE S| WP R T E AR I %
WXL 517K 25 1, 4 BT 2K S oe R a0 JUAS A
X, 43 AR 51RO\ A DX (BLEE 51N TR IR A
DXAN R A IX) S PRAb DX Jesifids 1 IX 24
F DX (R A0 BRI A ORI 48 T3 7 X)) B
A Xk LT A X (A3 S I A XRUHT
HIX) o RGHH 6 KBIKEF, 435 A et Hix
215 PN ES X AL s AT 5K 1 PR RX 4 4 52
FETF K ORGET P 25K ) BB a i sk O .
PR ISR O P AL it A — AhE (X, 43 51K i
K ESRMRIIX A 0B R E S0 M2 Wk ) L]
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3.1 KR AESHT
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Ko ARAEE B BN, T IE AL G KIE LT, 20 4 —
(2 140 m®/s) KL FE it /K nI7E 8 N %2 4218
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Tab.1 The highest water level of risk embankments
during water diversion m
o BRI 204 s0k  sou AURIRPIEE

DIy —i& —i& —i& I 5

I 5546 210.25 210.47 210.65 219.33 210.47
2 101832 149.42 149.94 150.32 149.84 151.34
3108472 148.69 149.25 149.61 149.49 150.17
4 110994 148.35 148.85 149.19 148.51 154.11
5 115419 147.45 147.92 148.23 148.64 148.17
6 118930 146.90 147.37 147.61 148.09 147.51
7 122417 14640 146.85 147.00 152.97 146.47
§ 124807 146.12 146.57 146.65 146.65 146.18
9 130873 143.42 143.94 144.27 144.06 144.84
10 144867 143.04 143.61 143.94 143.78 150.14
11 149 145 142.49 143.00 143.31 144.58 142.81

Foik: IAHLER 7 2R B S B

Fig.3 The highest water level of vertical section when the return period of flood events is 30 y ears
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Tab.2 Ecological base flow at hydrologic stations calculated by T ennant method m3/s
K i —H =A =H A HA NH tH J\H LA +H +—H  +=A
BTG 0.39 0.35 0.82 2.40 1.82 4.79 9.89 12.96 11. 68 6.16 2.9 0.83
Pk 0.13 0.16 0.72 1.24 2.50 6.51 8.77 9.38 7.95 3.19 1.19 0.28
PR 0. 04 0.03 0.10 0.96 0.82 2.97 7.59 9.13 6.58 3.15 1.29 0.19

H3% 2. B 4 7 4, Tennant FiETHHE H AL
FETAFENA TS RIK OB A —F, &3

i 7 S AR A R . B PR R

e JEARTIEI (11 - R4 5 A7) OB TRE S
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HIANQ35m’/ 5.0 13 m'/s.Q 03 m’/s; {6 A -
10 A) B/ NVESRED AN 4 79 m*/s.3 19 m’/s.
2 97 m*/s. AUk, 75 AUHTRNE 51 & dEK i, i e
HEAN B A2 K 753K, N DR UEEE V8- i IS B ]
A SRR 4 79 m'/s LB W KA B iE
AR TEAE 319 m’ /s DAL, DA i B i 2
BWEE2 97 m’/s UL E.

Fig. 4 Ecological4base flow hydrographs of hydrologic stations
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X, 4 T2 X, Wk L R o X (B 2) o AR 4R
23 1 W NERT E S W R KE L RIR,
FIr 19 K B LR EA 3. 96 12 m*, N IRME A
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Tab.3 The upper and lower limits of water demand in ponds

LU BETH BA BK @k
an KIEHER EKkE E= R TR
/km? [MZm?  /MZm? /M2 m® /M2 m?

CIN INERE
ARG 25.74  0.4111 1.7581 1.3470 0.3274
WIRE R X
Pk X 0.75 0.0076 0.0500 0.0424 0.0087
R R IX 5.60 0.0573 0.8960 0.8387 0.0709
kA X 9. 67 0.0962 0.3888 0.2926 0.1050

FRTERERFX 12.27
PRILF AR X 21,53
T T K BT

0.0771 0.3966 0.3195 0.1250

0.1373 1.2600 1.1227 0.2249

3.9629 0.8619

3.4 BHAESTE KM

AHITFE T e B A 1) s 5 4 0 R
Mt o JEHRS T IR A JE AR R AR R
(IR 7K 20 B oo R e, AU AT 2 3 2 35059 0 i)
THEREMRG K 5 3K AR R KR, DU IR
WA I A STKESHE. hTR0E RS, X
DA Iv) VR (K2R 3575 /KU SR Bl 4793 T

e 70 KXKEIR

3.4.1 FEXERFMLSAN

I3 AT B G 0 1955- 2012 4 58 4 IR KT
FIE a, K EERE6 A- 10 Ay, FKE
(25%) A= E[% 7K & 507. 95 mm, 6 H - 10 A FFK
B 85% ; kil KA (75% ) 4 AR KR 199 59
mm, 6 H- 10 A4 K& 2F 1 93% (Kl 5) .

5 1955- 2012
Fig.5 Variation of monthly precipitation at different rainfall

frequencies at T ongyu Station ( 1955- 2012)
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A, A E-601 BY75 4% S M E e LA 4 0. 98 HI
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1. 14 f%, DAREAE KO 28 B0k B0 vl B I Z5 K
KE(E6) .
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Fig. 6 Variation of multr year average monthly water surface

evaporation and marsh evapotranspiration in T ongyu District
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HHRE KB K. FE7K AR )R 75 7K FE L B 7
FiK A (75%) 18] #9015 10 75 K B o8 2 98
fZm’, 4 H- 9 At T /KE 25 2FE FKE M 96% .
o, KR K EN 0 58 42 m?, HAR L 34 5 = K
A — B BEFKER2 402 m’, FATEK

7

Ao NIV BE 3 H- 5 A iRdnE X, 5 H-6
AU/ NEREE, 6 H- 8 A X EF+,8 Ak Bl K,
ZJEIBHET N AKAE R TR KGR DL 8.
FRE L, X 2R 0 BRI, FAKEEEFKE
Q3242 m’, RKEAEFKERNO 41 14m’ .

(25%)

Fig.7 Water demand process of Xianghai wetland in wet years

8

(75%)

Fig. 8 Water demand process of Xianghai wetland in dry years
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FEN O 65, LN RE X 75 /K 1 b FRAE BAY 2
AT KON B A, T BRAE DA 2 7K H N B
Pre ZiHEE, WEX T KE FRME A2 0312 m’, FIR
K199 1Zm’.
3.6 FTE ASMEE KDL RIS AT

it UL BBt 5, o AR TR IE 5]t i
A 2 S B R A TR TE AR RS R T TE AR 552 K
BTG ITRAK BE. TR RS R Gk ik, T IE gy At
TR SR B2 W) o JIE N &5 KD EZ 2 &
PLR 32 B8 Vb AEZE AT 51 7K I [R) R B2 GR TR TE AR 75
I, BT HE AN R 2R SR KSR A TR % 51K )
5l KE. ERER: ZE—BE LS F—EUKT
A5 KETCVETE A 2 5 PN W X A& Pkl 7 X )
K, AR B2 7K 5 G K 75K 58 42 1T LL1S 33

(K 4) o I, T IE AN B K BT K B
ERBRE, S5 A 91K, TR TS 52K R XA
25 51K iR /N SRR (K 5) o 4R
7 TR R A R T A 51K BT 51K
B, #5l K BRI 51K e
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TAIT A F 40 vk K TR R D At 75 XU, R
TH N UK IBAT el voe HBE Rl 2 42 51 K, A
R4 Rt 7K ) AT 5] K i e T 4% 327K BT 757K B3
JEFE B, T 402 /K HLG 75 7K B8 77 IR A X ]
TH 5| 7K SRR B A5t o

(1) VTIE PN, B VG- H SV BAE B 51K 13
FE T AL BUKBIIE T, K4E 30 4 —id K
INF, BB S BT R, KAE 20 4F — @ PK IS, ] 3E A
A] gz ATk, BT W TN B2 A L EAE N 2140
m’/ s; JIE T 51 K I, A 4E R T A A, REARE
B WIS B, WIS - KRB, KA - HR
B AN REAAE 479 m*/s.3 19 m°/s.2. 97
m'/s PLE.
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4

Tab. 4 T he satisfaction degree of different water consumers in different frequency floods

{2 m3

3 HE—IEUK 5 HE—IE UK 10— HtK 20 FF—aE K
KT K %7J<
R S T S B S S S S S - S
KE KE KE KE
G1F YNCIPEr 4.33 2.75 1.94  45% 71% 3.17 66% v 9.15 v v 915 v v
WA X 2.07 2.00 0.13 6% 7% 0.63 30% 32%  2.93 v v 2.93 v v
“ ey X 0. 84 0.07 1. 66 v v 1.81 v v 1.85 v v 1.85 v ~
FRA X 0.72 0. 44 1.34 v v 3.23 v v 3.71 v vo3.71 v v
Hgk X 0.29 0.11 0. 63 v v 1.51 v v 1. 81 v v 1. 81 v v
HAAIE X 0.22 0.07 0. 40 v v 0.63 v v 0. 66 v v 0.66 v v
B X 0.90 0.15 2.98 v v 3.13 v v 3.14 v v 314 v ™
Ve v FoRAL K E T 58 Al R K
5 ( )
Tab.5 The average flow of diversion ports (based on the water demand of water consumers) m3/ s
kA Jetent MY MR E T AR TR Wk TR A G|
BRI E 41.76 19.99 8. 10 6.93 2.82 2.17 8. 68
/AN E 26. 54 19. 28 0. 68 4.24 1.01 0. 68 1.49
AN 100. 00 28.00 18. 00 37.00 18. 00 6. 40 30. 00

(2) VT IE AL, BT AT K E LBR(E N 3 96
fZom®, FIR1E N Q 86 12 m*; MBS F/KEN
FRAEA 3 39 12 m’, FIRMEN 2 75 12 m’; HEIX 75K
B FRE AN 2 0342 m’, FIRMEAN 19912 m’,
g b B AN KB TR K= FIRE N 9 38
fZm®, FERME A S 6012 m’.

(3) VAITHIIZE I R G, IR TE S T E AR ) 2K
TR K AR AR, 3 Z [MAH B . B 5T
X 0] 38 PN AT 5] 7K R A AT 3 A2 TRTTE A2 KB e F
IR 3R, T 38 A 77K B T 51K R A ISR B
FE ] SEHIL R Y o

DA 30 SR S 7] 000 3 R GO RIS A T
SE H), FORE X vtk BRI 7 2 e, A A H Ax
TR E R AR SR . KRR TREEBITHE,
R R 22 G114 ST Bl AR X ] R Al AH B
VAL DU (] W04 18 2R G dp b R E o
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