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Research on utilization of raim flood resources with the operation of multi- stage sluices in Tuhai River Basin
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Abstract: The lack of water and the imbalance between supply and demand of water resources are both serious problems in Tw
hai River Basin. H ow ever, in this basin, rainfall in the flood season is abundant, and the storage and detention engineering is ex
cellent. T herefore, we put forward an idea to improve the utilization of rair flood resources by properly operating the multt stage
sluices on the main channel to relieve the contradiction between supply and demand. We used MIKE11 software to establish a
simulation model on rair flood resources, coupled the hydrodynamic model (HD) and rainfall runoff model (NAM), and de
signed three operation modes: fulk open gate, water level control, and water level difference control. We used these three modes
to simulat e the rain and flood process in typical working conditions. Based on the results of simulation, we carried out quantita
tive analysis of water regulation using the water quant ity regulation calculation method. T he results show ed that the operation of
the sluices can improve the utilization of rair flood resources and solve the water resources crisis better.
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Fig. 1 Division of T uhai River Basin and distribution of sluices
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Tab. 1 Calculation of supply and demand of water resources
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Fig.2 Comparison of simulated and measured values in upper stream
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Fig.3 Comparison of simulated and measured values in midstream
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Fig.4 Comparison of simulated and measured values in lower stream
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Tab.2 Parameter values for NAM

X35 ZH ZHE X R s B i MU TR E U
Upax / mm i VNS T YN i 17.2 19.8 15. 4
L./ mm 3 2 RIX e K K 228 102 109
Coor i 2R 0. 937 0.577 0. 166
MRWXGEAKZE G FerP R HEK R 5 599. 6 517.5 521.3
TOF PTG 0. 395 0. 064 0.135
TIF e eyt E 0. 692 0.336 0. 855
CK 12/ h ST e I ) 46. 8 48.7 49.4
TG H R KRS 1 FAE 0. 131 0.17 0. 501
MK AEAKE
CK pr/h LRI e 2 207 1131 1025
g b, 00_ ‘ AT 15 IR T T 7K A
o Qe () (2) AKREEBICH ) o SRS A s T J
%+£{%%+gA%+%gﬁ%O RO AR, TTIER, 6. T g KR sk

aeb: x, 1 5 IR RAS WAL KR R A 5 O, ke 43 3]
PR TR SR KA A, R 5359 2 7 Wi 1 ek /K T
K I3 -428 B Rl ¢ A 55 MR G C i
A RHG g NI INGESE; a K R A R

KB ) RS g 1) T BB U OB RS . AR ST
TEHY 2013 4 vt LR 20 BOIH T R o, 4l
WS, B8 B b R BORE 4 I S @029,
0 033.0 035, 7F MIKE View 4§ £ & FHH S L.
R ISR, ARG S S AT T R
IINT R R AMERRE FE . by R R I H AR R
IERE RS LI 2— ] 4. phR AR o o 5 ]
S, A BT B R B RS SEIME W)
FALGZ N, RV S5 R S S A A 22, LR R
ST AR V22, A0 S bR I B SRR v 32 AN o Ak R
B L oK, BEALIE AT i R R 4t 1 22 15 T R
2.1.3 WEAESER

MIKE11 Hraf s @t s i Ye(SO) mr LA i 1
S35ty FE AR HOLTEE TR 38 YTV A ) s i) il 1
e P S0 (MR IR L T I HE AR
) MERAEIBAT o AW T RERLEE S 2 i3k 11
P BT A E B BEKER 78% %41
(6 H=9 H), % G 1 B A2 #2 16 1 181 H,
MBI B 6 H- 10 H.

FRE A5 ) e A I e e el FLR ST A i
1A KA A DRI IR 22 S, 2% BN ) SIS A 1 % T 6
KN, Gl AT SRAF A B AL 1 vl 1o AR =, B
il LA R = A A =X

(1) A THE e VU IS5 Tl T 40T i, ABE40l v

EEBI TR TR [ T2 2 3R AT, IFRE & TR0 7K A7 AR
Ay 1] (B N\ B A e

(3) KA ZEFHI(dH F3H) o >4 R 7K A7
ZEIK BIR EAE I, W, A0 OCH] o Jl ik gk 4745
R, B HE X —REE N 0 Smo

FEVHRE R, TS P R R 0. 001
m/ s, F& 8 BT U R 2 JORH B, R 7K SR
A H S & g s RS .
2.2 AEKEIHEFE

FRAE A5 JrTye] TEAL RIBIR, T3 b ) 11 )
) [ TR R AR I R 11 AN SRR (i= 1, 2,. ..,
11), AWFFE LA SR Bl 1R S 15 A i B
(1= 1,2,...,15) KAWL PR 3

Viwr= Vit (10— Qi) Ai+ Py,

SV e BRI R PR () s Ve
S0 KIS ¢ I B KRS KB (m”) s Ve 3B
IKIE 585 ¢ 16 B AR P 8K ()5 1550 KPS
¢ I BOP N RS R (m®) 8) 1 Qe Ty 35 i KRS ¢ I
BR R W PR R (m’ ) s) s Pod ki 0 K E S I B o
N B m’) .

(2)

3

3.1 KAWL R B

058 VI B AT 30 AF( 1984 4F - 2013 4F)
(R K W Rk, I 2 1% 38b TIT 29 405 il 2% 1E 47 7K S
iy A it Sl 2k 5, B A& Ik B K IR 5%
10% 1 20 % R LSRR 4K ICh 2004 47,2013 4F

KL KEIR < 53 -



F15% BE S H - mAIEG AR FH + 20174 4 F

A=A, BAH P ), BT S 7K AL
MR 5- K7,

A2005 4F o 73 IR T 4L B2 A AR = Rl ] d2
ATEOL PR PR e R, B b R S

5 P=5% H

Fig.5 The results of water level control mode in a typical year of P= 5%
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Fig. 6 The results of water level control mode in a typical year of P= 10%
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Fig. 7 The results of water level control mode in a typical year of P= 20%
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Tab.3 Calculation of initial water storage capacity
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Tab.4 Calculation results of water quantity regulation in different typical years under different operation rules
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Tab.5 Calculation results of water quantity

under the operation of sluices
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