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Application of a two-dimensional unsteady flow model in research of regulation line of Gan River//CHEN Long, LI
Youhui, LI Minghui, LUO Wei ( Jiangxi Provincial Water Conservancy Planning and Designing Institute, Nanchang
330029, China)

Abstract: In order to provide a scientific basis for the study on regulation line of Gan River, taken the reach from Ji’ an
hydrology station in the upstream of Gan River to dam site of Xia River as an example, flood characteristics including water
level, water depth, flow field, and flow hydrodynamic axis were studied by using a two-dimensional unsteady flow model.
The flood submerged range was gained from calculation results by this model, and then the river band scoured reaches were
determined through the river band morphology and the bending radius of flow hydrodynamic axis. Research results show
that: water-level variations of the study reach gradually increases from upstream to downstream, the water-level variations
near the dam site of Xia River is about 2m, and the water-level variations of the Ji” an hydrology station is about 1. 4m. The
peak flow of each section sequentially appears from upstream to downstream, and the time for the maximum peak flow
occurring between upstream and downstream is 10 h. Restricted by both sides of riverbank, massif, and highland, the flood
of the reach is almost retrained in the watercourse, and the flood submerged range is relatively board in some flat low-lying
region. According to the above research results, the position and range of the seven river band scoured reaches were
determined.

Key words: regulation line; two-dimensional unsteady flow model; flow hydrodynamic axis; river band scoured reach; Gan

River

2013 47 H
Jul. 2013

CrpAe N R R B k) MG - < SR TTE A AR AETTLE S AR T AT ORI R

PR 5 | SRR 1] PR AP R 2 AR 2 e
BN EARRRR, T LRGBS, A
(=N G T S/ L P R TR R (= B VW =R LI B
ROR TR B R AT BB , D 5 1 R IR TR
LR 1Y € IR TN/ TR [ B 2P 2 (o [RLIB I
TR A L 28 22 T T AS A A A 1, S R A T
(AR A B e S RS B ST R A B TR SR

ABIFFEIT R it K A RT3 7K Bl s A S i T
AP — AL T A, B AT, BB B 7 ik
EEA M T K AR A K SC
IRIIZEST ) Hp K SOK 2 1 A g 2 B B A
V5 JEFE TR K gl i s 4R BRIt K AR
fEE P PR AR 120 R RS SR AL T ORI Y
HEARAF B ASCHERT BT U B6A L LA

HATRH . VLA KFTRHL I H (KT201019) 5 K FIEBA 25 AT RHIFL 35 (201101041 )
YEZ RIS Mo (1984—) , 5B, WL, TRIW, i+, FEMNFKEEML T, E-mail:270184511@ qq. com

- 18 -

KA Kb A B ,2013,33(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn hitp ://kkb. hhu. edu. cn



VL 7R Sty 2 M 31k B g 18], R 40 S92 3000 ) T 3l
TP, SR A AR i R R 5 T3 )t 7K
Rt A5 RIT T DX Al BEAY KA KR it oK
B 1l B K B B AR5 R DRSS B e
A KK B0 2 7 > A A 20 i T e B, Sy
EETTIR A S AR AT ST 4R BERL 2 A D SRR

1 FRiEERR

IR NI R Ry T N i RN L N2 1
TEABEBHMA A HARWRZ 1, BRI AR IRz —,
BLRIRT AW AR & %8 8 (R %), i dalim
FH 82809 km? , T 18 K 823 km, i 4 47 N E (1),
WA AR B S g b 2 R
AL, H FTA BT R S4 F UK R )
FERRED | H R Z AR F— GEA 40 58 R /K S
HE K BE Rl iz AR R AR R DXt K
UM G, PRI A S 4 ST T
ERHAHEEZ X,

2 HEEE

2.1 EARFEE
2.1.1 AAKREHrA
KIS VE TR
%+6(hu) +6(h1}):0 (1)
ot 0x dy
7J</Jﬁ]§zjjﬁ7f%
ou ou u VA
—tu—+v o =—g— +
ot 0% dy 0x
1 |:8(h7' ) 8(h7’ ):' T
— x xy - — + fo v 2
h ax + ay ph f(,m ( )
o v ov VA
—tu—+tv_—=—g—— +
ot 0x ady dy
1[8(h7y) G(hTT)} Thy
— X wl| - =5 = fo.u 3
h ox * dy ph S 3)

. Z KA s h K u o 5350 i « R0y
] P IEL P s 7, o7, 7 I KRB I T
NLJT 57, o, AR 5K A AC S R B 5TV 0750 A
I B s M TN 5 f . MRTEG T
2.1.2 HERKR AKX S>BAKER

THE X 38k 75 22 K SC ol & ey ak B, K 2
58 km, [X.[8]7%5 [ S5 T (s i £ 3 883 km® ) | [RIVL(Jidek
TR 960 km® ) A By TARZH 1L , LA S i) k0 |
PEEARXT T TR BN, RRMRATHIE, Tk
TR T 2K S0 1968 AR Rtk iy BRItk |
LRI ARCRAS, S YT R K AR
55 KOS R B S E 28K SC AR A

KA K A 2013 ,33(4)

Tel :025 -83786335

T A% SR FH WG 4 1E 22 A& T 3K, T T 9 )
A 500 A5 PIA% L Tl AR ) A1 B 85 AR MIAK £k, 7
AT T LS 30 )T B AT 221, R TR BE 0
]k 31 ~240 m , #4714 8 ~64 m,,

BRI SIS BES B S8, A3
K HH 2008 AFSZ 8 7K SCHE R R ER I S, &R
FE VT 28K Sk 2 e T 3k B T 25 A R R L
0.026 ~0. 04,
2.2 KAhtEEHG
2.2.1 #AREMH

AL (22K 30l B YRRl ) SR s
PRI LR, MR VTV 4 K R LRI B« Bl 1k A0
7 AR S R K T R 20 4E—38 3 H IR
MK R R A (YT AL ) AR R AT K A
SR WYUK X Al 124 798 B 7 =X e s 3 i S B2
U T 7K AR 20 0 7 o b 3 ey
2.2.2 k&M

TSI BT 55 B AR A6 5 Ak FE BT R XS ) 4R
IRAE, BV BT 49 4 B 220 30] 3 7K 3 R R AR g A AR
NV IR CIRTER: LI A TP 2N L SR (R S )
TR FE MR, >R FHA) U s 220 1 gk 138 45 SRAE R AR
P T I R AR 45
2.3 EBIIGIE

R0 85 V7 “2¢ 7K SCsly SE I g 9 £ RN KA B
(2006 4F- 6 H 8—11 H) , X AR K A 45 Rtk A7
Bk, PASZIZK A A2 2%, R ] Nash-Sutcliffe 2%
N X B R RPE A TAG R

n

2 (x5 =)
N=1-"t (4)
Z(%—&V
oo, S ST s %, N SET R B 0 B (5 ' S AL
PUAE.

Zo P S S R KR 2N 0. 13 m, I
/NMRZER 0.001 m, F-HJiR2EH 0.004 m, ANE 1 it
TN SEE 5 R L A 5% R R 0. 97, Nash-
Sutcliffe %04 0. 94, FEALE T AT 4¢

49.4 — R e SIS
49.2
49.0
48.8
48.6
48.4
48.2

JKAL /m

M1 /h
Bl 1 BIIERKZKAEIE

E-mail ;jz@ hhu. edu. cn hitp ;//kkb. hhu. edu. cn - 19 -



3 EROMH

3.1 HEARKGE LR

20 HE—IB UL K S5 T AN [] s 2] 3L 78 ] B oK i
LA ULIE 2, TR H,30 h A kK, 40 h )5
AR KA kK I AR K BN i ) AL A
T UEARAN S AR EE R iE , W YT AN B K A7 AR
BRZ9R 2 m, LR LK SCH KA AR TR0 1.4 m,
TRAN S M I AR SN 100 28 R IR K s
SRR I 2 B D PR e T 0k R e 2 A LA
il AT TEA TR TR X A S0l U K A 7K A7 A i AR

R,
B ~0h  =10h
+20h  —30h
51 «40h  «50h
~60h  =70h
£ 49} — B R
=
X 471
45!
43 - - ‘ - - :
0 10 20 30 40 50 60

T 1001 43 77 22 K S PR RS /km
2 EITHELTROKELTHER

20 A UL K A5 AT B TR YA B 45 I I ) 9
ARk i AR UL L 3 P r B S SR 4% BT 5 T A OK S
FRORE RS, 25 T T Tk 0 3t o DA U 28 T WA R LR R
bR R BRI R A 22 29 10 h, 7 42K
SCHET U 20 km b5 I 2 HE A 3t B 34 KT B R
B 7R S W T, 32 BT R A SRS R S L (R
BRIRIFR 3883 km® ) VA, {45 T Ui VT 2 4t 08 7 it b
ES I

—Okmii  ——10 km i —~—20 km Wrifii
~30km Wil ——40km Wi - 50 km W7l — k-

T/(JTmee s

0 10 20 30 40 50 60 70
it/

B3 HITHEmEENMERETEE

3.2 HEMEEKELEE
AT AE L — B 220 A 7K TR 0 5 B AT 7K b 220 2

PIEASEES D O a4 L G UR IR CIN W) QB UE 2
AR Z A T2 30 i it 7K 7 R 2 A 2 A
o7 B B AR K TR A M, T K
FRIZ B 1 18t ¢ 223 [] 43 A A, %k ) 3 0 ) 12

- 20 - KA KA R ,2013,33(4)

1R M M O R VA B/ TR LY R N e 5
FTHE AT AR PEAS [R] i 20 i — e A A -5 25
S, AT SRAGALIR PR 1 AR KA i e 1, AR T IR 5
TR A S 1T SRR, SR 5 R A8 (E 4o e Ty
AR IR TR A 2, RIAS /K T A A2, P45 5 Hh
B 5 ST IE S8 1E, i bR ik kAR
20 AE— B b K A5 T ST SR ] Bk K v VL
Z53HT, T E P T LA e b A R kK R
AP LTRAETE P, 05 13 Hl DX AR 15
FHES
3.3 WiRTURE

AT Y 7KL B0 1 il S s A AL Tt A 45 B T8 PN e
RIELAT LA I L, — A Y kK S5
JOT -5 K T AR TAT o A e o 4 A TR R R T T
Ao T 25 S K B i ™, K
WA 25 RS TP A 5l . i VLR 0
UL T i B P S R L 55 A3 AT ATV K 31 00 il 4k
Rt . AR SCEERIERIEIE A KB T 4k
B A KT b R 45 A% 1 1 30 3 T o 7 R
Fil o FH T 2B ] LR BT 7 X 5k P 47 Bt
KL KB G B, B 3
AR TR (KT U R it | ik K e i T AR A S8
PIRRPEATLBUER A | oA S Han 1] v 2 4% 46 DTR]
T E A AT A . AR K I B AR S AR R
JINB AT B R T v, LR 1, SRAHAER(5) i
BOKTRsh A A R,

R, =f(/B/H)* i an}y 5
SU/B/H) [ qug(RA) ()

B KT SE s H - H0K TR @ hialil 19725 il
JEE BT RO 15 J DR K Bl T 2 A B K T L
W5 g T JIINGEURE s R OIS A% 5 0, T B IR IR
A LRI B £ By AR S EL, iR
4.52.0.20.,0.76,

®1 BTHBRERTUTRERER

T AT 24 [ivALH KB /km
1 FHFRMA Mg A fig 1.85
2 SRR 5 1L iR 3.02
3 Hek R KR i 2.45
4 It A A KN ey 3.10
5 % H ABFATL e 2.15
6 PAR JC O W al= 3.53
7 /N 7] 1L it 2.79
4 F ®

a. 38 I AR A I R IR AR T A B T L Y
T Bt K FEAREME . TR B At KA A2 I T 1
VRSN 1307 2T Ui 8 O, e Y 3 h B 3 7K Ao

Tel:025 -83786335  E-mail ;jz@ hhu. edu. cn hitp ;//kkb. hhu. edu. cn



ARNEZ 2 m, LU 2R AE R 1.4 m, 25 B 1T
PRI I D307 2 R AR O B, B A RO
BRI AR 222 10 b,

b. HLEAS ] 20 B ZAERCRIT SRS R e T
BT K S L ] B W B R, B2
EP RIS LA AR SR P ] BEK A AR
FEVITE N, FRIREE P2 XA S T

c. BT K sl J 2 42 oK
T VR 58 2% 1, ZERIE 5T XSS A o T 7 A3 3 T o
Ber o S L, O A BEAG B AR TR T
S

S Xk

[ 1] BFER, ZBE BT M, 55 VLIR AMHATIE W] R A0
FEL]. Wi R4l AR, 2010,38 (4) - 462-
466. (MAO Guinan, GONG Zheng, ZHAO Limei, et al.
Regulation lines of sea entering estuaries in coastal zone of
Jiangsu Province[ J ]. Journal of Hohai University ; Natural
Sciences,2010,38(4) :462-466. (in Chinese) )

[ 2] skarple, siE R, 22T50T, 55 B TR E IR IR R4
MR SBEITLI]. RV WEFE, 2009 (5) :47-51. (ZHANG
Cuiping, ZHANG Runmin, JIANG Naiqian, et al. Review
on planned and revised alignments of channel regulation in
the lower Weihe River[ J]. Journal of Sediment Research
2009(5) :47-51. (in Chinese) )

[ 3] Etatk, DL XBefEms—E R i Bon S Lmihie
[J]. NRE,2009,31(4) :21-22. (WANG Kaichen,
WANG Weihong. Dicussion on regulation line from
Taohuayu to Huayuankou reach[ J]. Yellow River,2009,
31(41) :21-22. (in Chinese) )

[ 4] R, TI% AW, o HA R T R i E [ T].
JK A2 $,2008,39 (1) :59-65. (TANG Hongwu, DING
Bing, YANG Mingyuan. Determination of widening rate of
estuarine regulation line [ J ]. Journal of Hydraulic
Engineering,2008 ,39(1) :59-65. (in Chinese) )

[ 5] i A8l Raiit 55 3 T B BDL ) S T Ui
AR B BACHPE [ T]. H BT 5T, 2007,26 (2) -
328-337. (YANG Peiguo, YANG Qinye, WU Shaohong, et
al. The analysis of embankment-break flood characteristics
of the lower Yellow River based on the numerical
simulation in different scenarios [ J ].
Research,2007,26(2) :328-337. (in Chinese) )

[ 6 ] skPkER, T S0 —4EARE R kK HE U B T &
BRI ], K FK AR, 2009, 40 (3) 6265,
( ZHANG Qiuxia, WANG Yicheng. Development and

application of two-dimensional unsteady flood routing

Geographical

model[ J ]. Water Resources and Hydropower Engineering,
2009,40(3) : 62-65. (in Chinese) )
[ 7] TR, Br ©HE. =0 T AR H Y 2=l e i R (A

TIFFE 0], KITRHFBE, 1991,8 (1) :3643. (WANG
Dingyang, CHEN Feiyong. Numerical modelling of 2-D
unsteady flow relative to the daily pondage of Three-Gorge
Project[ J]. Journal of Yangtze River Scientific Research
Institute,1991,8 (1) :36-43. (in Chinese) )

[ 8 ] ATARLL, A, 5 JRUES. To] [ 24k 3 4 5 I A0ORE A By
SR T A R[] KR K R T AR 83, 2000, 19
(2): 24-25. ( REN Donghong, GUO Yaomei, HAN
Fengxia. Application of two-dimensional unsteady river
network model in flood control planning [ J]. (in
Chinese) )

[ 9] BRI, BT, 32 R . BL IR UK SCRe M 1 [ 1]
JKEIRMFSE ,2003,24 (1) :35-37. (YANG Rongging, HU
Liping, SHI
characteristics in Gan River basin[ J]. Water Resources
Research,2003,24 (1) :35-37. (in Chinese) )

(107 B3I, BRZERR. LK R RGE [ )], VPG A
BH7,1999,25 (1) :16-22. (JIN Shuyuan, CHEN Jialin.
Flood forecasting system in Gan River basin[ J]. Jiangxi
Hydraulic Science & Technology,1999,25(1) ;:16-22. (in
Chinese) )

[11] sRAEHT, T EA, R TR, BT &K i T — 4k
TR RE WK VD RA R [T ], TP ) T, 1999 (4) < 71-
76. ( ZHANG Yaoxin, WEI Zhilin, WU Weimin. One-

dimensional unsteady flow and sediment mathematical

Liangyun.  Analysis of  hydrological

model at the downstream of Wan’ an Hydropower Station in
Gan River basin[ J]. Guangxi Electric Power Engineering,
1999(4) :71-76. (in Chinese) )

[12] ZEHE. YIPG 45 B P ML Rl f 24 i [ R 9 5 VLY
JKFIFA 5B ,2000.

[13] skl A, BRIsR , 55, VL0944 Wy LK R AX A T 72
FATPEDRTE A [ R, B9 5 VL PG 4 KRR B B
2009.

[14] VLB, RUDE R0 5 KRS A2 e 5
DIMERCS SC R P SE (1], KB e i se St Jig . A
2009,24 (1) :29-35. (TAN Lianchao, YU Minhui, TAN
Guangming, et al. Discussion on the relation between the
chang of the flow dynamic axis and the bend bypassing and
shoal cutting in the bend river course [ J ]. Jouranl of
Hydrodinamics ; Ser A,2009,24(1) :29-35. (in Chinese) )

(R F91:2012 -08 -09 Sk JEI 2L

KA Kb A B ,2013,33(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn hitp ://kkb. hhu. edu. cn - 21 -



