218 E 41
2023 4F 8 H

JAIZERR, BIILAL, FRIRME, 45, FE T InfoWorks ICM PR3 TRl I R4 55 3 r: DARRIN TG LU X R BH s by DX A 9] (0] m /KR 95 KRR
i (hFE), 2023, 21(4): 770-779. ZHOU Z R, LIAO W H, LEI X H, et al. InfoWorks ICM-based urban river network regulation and
analysis: A case study of Longjin Yanggqi area in Cangshan District, Fuzhou City [J]. South-to-North Water Transfers and Water Science &
Technology, 2023, 21(4): 770-779. (in Chinese)

Vol. 21 No. 4
Aug. 2023

P 7K b 5 KRB B Cor e 30)
South-to-North Water Transfers and Water Science & Technology

HE T InfoWorks ICM BI3 iR M IE S 9 #
—— AN Al X & g X

sl g 2 e am 2 R e b 2
RS B, F g, FK P

(1. P EHFR AR Jba) KEE SRR, 65T 100083; 2. thEZKFIK EHFEIFFE R, AL5T 100038)

T - 0T SR BT ) b XK PR T e H k™ R s e R Ak 1 (R, A DI ARIAT I 7K Bl o R R AT S s X
[, 2T InfoWorks ICM (integrated catchment management ) 455 %4 £ 57 47 M 1 5 11 X g BRI - B30 T 7K SCABE RS 55—
YT K Sl SRR AR, L) 2022 4F 6 A 14 H S0 R S Iar i K A7 s X A5 AL S A TR U, SEXI AT OR R
J9.0.78, VIR 220 1.5%, TR TF AL 3 BhIE R TO0F 3 F “F5 287 5 KUR R T.00, 45 SR 3R B I R A TC 4%
BT 3, Bl 51K A 3E 0, 1] T34 S 2 A5 B, SR N 66.4%, TIIE K 3 J1 4R T 35 TR AR TR T
DLE) T00 3, Fifl 25 ] T8 T R K AR DR, DG B T T ST 350 6 25 T 28 2 ek /0, AT B 73%, Yl 3 12 i XU S: B S A1
Fay AT 7K SCoK B 1A A SRR T BLAR 3, TR 6 Ll DX — 25 48 T K 3l g 55 3 i R i B ¢ B IR BE T
T FE i SR AP SR AR, o n] S AR RIS SR SR A 4

FKERIR:  5 15 RUE BT W05 7K SCOR Bl TR 5 7 5 Y 445 T80 00 - 229370 1 5 0 8 )

FESES: TV213.4 XHERPRERD: A

WS 5 38 T P PR AN BT A R, S DA ) S AR
DUBEN N BBAE , AN A T A, Al T — R
T IR SCRONE, 2 T A SRR SCAE A o 3t il k4
VE 9K SCHE B A4 B 2 — 36, 7R SO0, A7 HEHEDY
S5 Z2 IR RE, 55 T A AR P A A 2 ] I R TR AR
87 2 20, T TR R Y AR R = BE T AN W
551, DT BOK FREE 15 Yy H ™ 5, T ks
FERR

AR H T L DX oA AR 114 TR ] [0 s XA
[ T B g L Y L DX, HOK DR S S B 4%, BB
I AR, Sz B )G B, e —
i A IAE B AR E AR A0 . W RN, K AR A i
A AR , T 0 o AL T Al AR, K AR R A R 9
Wt 24 B LT PN S W 23 O F ALK AR R 2R T
WA I, A2 BN W AL AL B TG, TR K AL HE K
AN, AT AR A R IR, SR S e A PR R

IS HHA: 2023-02-05  1&[E HHA: 2023-07-14

EEWME: X ARPI2EI 4T H (52179027)

DOI: 10.13476/j.cnki.nsbdqk.2023.0075

A X A XA N T K PR TS Y ki ik
G AR, e 2 B R AR N T T b X 3] ) — 4
IK B 1K SRR A AR, A A X 8k T PR K 31 i
KT A o AT BT R RT3 /K Bl ) K R A L
FA N T 4 Ll e XA BIAAEL T A5 4K O RACR,, IF
P IR A AR AL PR B O %2 . Ak B % 3 T EFDC
TR g AR M 7K 3 T K TR AR, B E T AN TR 7k
S E ARG K S5 0] 52 38 32 X6 ¥] 3 7K 5 A8 AL AF
5%, MR ZENY LT SWMM A L AR M 77 B 22 X
BANK A ), R A R SR R A T S R I
FIF Morris 32 %F 2 Bk A7 SUBE 238, BB A
[ 5 B30 A R A I HE K RE 1 o B e A
DAAR M 1T P95 1) 0y 451, 38 2o A5 B A 7
TR TR L S KRB R A R, B S A
RS H8 BOEAL 1 A8 N T P9 5 AU A O o

28 b, AR N T K R 8 Y5 Y 55 0l b o ok

% 4% tH AR B 18] : 2023-07-20
[ £ tH AR 3 3k - https://link.cnki.net/urlid/13.1430.TV.20230719.1632.002

EE R LR (1999—), &, TLPGERIN N, FEEMFKAEE 54 BKFISEISY . E-mail:1064703702@qq.com:
BIS1ES: B PLL (1986—), 2o, WAL, IE R TR, 14, EE /K ORI i 5558 . E-mail:liaowh@iwhr.com

* 770+ KX KK &


https://doi.org/10.13476/j.cnki.nsbdqk.2023.0075
mailto:1064703702@qq.com
mailto:liaowh@iwhr.com

JA S, E T InfoWorks ICM #3877 57 W 8 45 5 241

DLAR M 7 A Ly X o v BRI R X R A

[F] 0 A AT AR vh T AR M T 98X, % T A
T A L DX R B s e DX e 75 J ) YT R4 b X 174 AH
KA o H i, A CET InfoWorks ICM
(integrated catchment management) 5 7 ¢4 37 £ 11 [X.
o PH 06 5 DX 388 T K SCASE U I — 4 Y] I 7K Bl A
B 4 A S, IS ECRE 5 BB 23 B
KNG F 3 ol AT T VT X 9 ) 5[] 3 A R
BT 2021 4F “p 27 G RUIE ST 3 B TR
ST IT ) AR A7 5 T I IS A S A RRAE o AU
g ] A Ll DXE— 25 4 T K 3 g 5 3T TR
9ty 9 F B RE 100 7 22 E SR A SR AR AR,
AT Sy Al J TR D) i, DX 4 il 2 B b HE BT 5 5
7K TR Y SE it P 4 SR S 1

1 HRS A R SR AR

1.1 AR R

A8 DX UL T4 M TG LU DX S, o ) V40 52
F L, G X 142 km’, #iFILEE. P e, B4,
MR R K VRILHIAR VDN R E T B ) 32 7K T

N

S

&1 451

A RS

&SGR IA A

@ Ful

= ]

C®FsE X in it
LK
KFE

Pl 25
B U 1l o

&, Bl T 22, ma U2 52380 1% 52 i, Jeg LAY R i) Jge
AT T 1K o L DX Y PGS I T A R KU, B
INAE -4 K 5 1395.6 mm, [k ZRA51LB &,
FEERERRAEMG— H), 6 A B RREKEIX
1 026.6 mm, 5§ 24FFEIK /Y 73.6%, H 2=k E; K F
Wik, A& ZBK UGS o AR, A1l DX R L R
PR, Ay S BAR M T BOUR 3 1 00 EE B A K Il
K, MR B ASCRAIG I X e, PRI F X
VE R BFEEIX, 073 3 A 58 [0 7T K, B I = 30 %,
VU ZE AR %, 7R AR R . 3 VLR B o B, T IR0
BEK 30,79 km, BAEKIE AL 24.5 km’, AF5T X4
13 ZATEE, FEPE ORI 7 88 (LA R VTV 4R 3
RS IRV 2k 4 ), BRI 2 7K IR AR Bk T 147
DLAMARAr 8 AR, K380 75 1 B X 38K R 4 Tk o]
PRGPIRAS, KB IR 2 . W0 ATk 3 Je: R
Bz 25 3 11 SL ) 28 3l 57 F e 0 5 e A, SRy HES7 5|
IR ) Z 35t 5 3 2 3l (57 T UM TR VT, Sk 7 B2 0
TF 5 X Sl A HE 2 UL ] 1

SR
G

1 W XETR

Fig. 1 Map of study area

1.2 B3EFH

WF 5% IX 3l ARG A 1L IX 2 A4 X 13 2590
TH, T T T TR A 563 A, Wi [ B A 50 my [
TR BRI B S PR
PRl A9 A, A8 60 FE AR A SRR | S A R K
5 SR 7 B o AR A AR B A
T ASN A AR 2k #R B A [E]BE R 10 min,

HEUERG L, WAk T 6 KAk B4 7K A7 W £,

Fsf 8] [6] B& A4 10 min, 3 554047 DLIET 1. S0 R R 4

P FHBIESE DX I Y 7 A4 ekl R e i
SR HEAT TR, S0 G R0 A ik ] ] B
1 ho

AIF 5 DX SR 34 Sy S o7 Bz, P AT K A 52 )
TR e 35K v T 52 W), i K15 5t ) 467 R ] 4
B REAE 28 7 i IR, TR RS 2 R
K39, DR R B ARG KB (11 A BIRAE 3 A
FRY N7 R, 00 18] VT 308 BB TR 00 s, e 0 % e
376 HCIH 5 T 00 32k A 8 570 2% , 4 F MATLAB Xof

KX KRER T71e



F21% B4l @A ARA R CEESO

2023 4 8 H

VT 10 AR AT Ge it A i, B ORI AL FEAE A, L
* 1,

W VT30 2R FH 2021 4F 3 A 18 HAE IS K 5
L R A7, 7 AR LA 2(a) 5 5 e Y 07 SR
2021 4 1 H 27 HAE i K AR 5 M B8 47, 8 A
FEILIE 2(d) o

WK ARG S 482K 2021 4F 8 H 5 HIEAL, it
UL 2(b) F1 2(e) o AR AL AE 25 HL 2022 4F 6 H
14 HE0, W07 7 WLIE 2(e) F2(6) .

x1OPHEERR

Tab. 1 Tide level characteristic value
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Fig. 2 Tide level hydrograph
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Tab.2 Model parameter verification value table
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Fig. 4 Spatial distribution of river network velocity under various working conditions
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Tab.4 Rainy conditions information table
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Tab. 5 Calculation results of key sections under different working conditions
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Tab. 5 (Continued)
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Fig. 6 Simulation of water level processes at key sections for different working conditions
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Fig. 7 Comparison of simulated maximum water level and over-alarm time at key cross-sections for different working conditions

4 Hit

LT InfoWorks ICM 4 @3 T F X J0] ) 7K SC7K
Sl ARSI T K Sk AR T DRV I A R A
A, LA 2022 4F 6 A 14 H 520 [ R KT 9 7K A3 %
P XA RO AT PPA o 6 A S B T AR 0L K A3 ik
25 S KA BV, IR R A
0.78, LI AH X5 22 24 1%, Ui %A RS 1T X
TR P15 SRR 5 2

TERE RICIHE . T 1, T 2, T 3 ARbli
T, T A A A F] 0751, 0.963, 1,159, 1.250
m/s. MG P53 T 00 3, 07 00 - 2 9 102 A5 4
S AEIEN 0.499 my/s, G5 R A LU X3 AR AR
T E K B ) PR

TEFR RIFA MEE ., Tol 1, Tod 2, T 3 B
PRFETE, DG BT T 7 1 349 6 2 i AR IR 3 1R 327
198, 141, 89 min, M JEA JH#E THL 2 T00 3, S
W TFT - 2 S B 2 A e /D, L9820 238 min, BLA
T BE 73%, U5 58 IR AT T S8 T T 1 T AU AR
IRTA 2 (39

AR FEAFTEAR L Z AL th FRF5E X4 5 487
5 R[] S5 A 0 25 8 B 5 SR AN 50 3, G Al - ol
HE R T 008 B 7 ZE R0 25 SR BRAEAL 5 AU X
WS- B S AT VALY, IR T J K 55 i B 5 5 A5
T A o T 5000 1sF [ 2 R T B8 i R B
5 SO Y 55 UE ALK A7 1 0 1 357 /N S K A7
(B 5 6 B30 T 7K SC 5T K B 7 A B R f

TR A ) A, TR R IR P R, O 2 R
BRI T —E R MR . NI, T K K R A%
AU, B o o T RS G 2, b R 56 5 A o0 A6 25
TR, LA B i AU 8 SR 1, 2 5 S5
AR IRTE AR R (4 TR]

B 3k
(1] PNiEC, B2, A0, JLTETT O IR T # T A42

b B LA i o7 D). pE K G 5K IR (b
30), 2021, 19(4): 625-635. DOL: 10.13476/.cnki.nsb-
dgk.2021.0066.
[2] ZHANG W, VILLARINI G, VECCHI G A, et al. Ur-
banization exacerbated the rainfall and flooding
caused by hurricane Harvey in Houston[J]. Nature,
2018, 563(7731):384-388. DOI: 10.1038/s41586-018-
0676-z.
[3] KALANTARI, Z, FERREIRA, CSS, PAGE, J, et al.
Meeting sustainable development challenges in grow-
ing cities: Coupled social-ecological systems model-
ing of land use and water changes[J]. Journal of Envi-
ronmental Management, 2019, 245: 470-481. DOI: 10.
1016/j.jenvman.2019.05.086.
(4] TR, 22, T A K SCROV BT 3t i LB, J7
5 RO I 0], K BEIRAR 9, 2022, 38(1): 7-17.
DOI: 10.3880/j.issn.1004-6933.2022.01.002.

(5] s, BRit. S TIERE S Sk REH KRR T

KxKEF R 777


https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0066
https://doi.org/10.1038/s41586-018-0676-z
https://doi.org/10.1038/s41586-018-0676-z
https://doi.org/10.1038/s41586-018-0676-z
https://doi.org/10.1016/j.jenvman.2019.05.086
https://doi.org/10.1016/j.jenvman.2019.05.086
https://doi.org/10.1016/j.jenvman.2019.05.086
https://doi.org/10.1016/j.jenvman.2019.05.086
https://doi.org/10.1016/j.jenvman.2019.05.086
https://doi.org/10.3880/j.issn.1004-6933.2022.01.002
https://doi.org/10.3880/j.issn.1004-6933.2022.01.002

F21% B4l @A ARA R CEESO

2023 4 8 H

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

<778 -

T A UK RRA ST L T A (], =ik ez
AR (A SRBIFAR), 2020, 42(2): 1-6. DOIL: 10.13393/
j.cnki.issn.1672-948X.2020.02.001.
MR, TR T b BT AT AR A R G i 5 N
FH: DIAEMITT A (0], A ER ST, 2022, 32(7): 5-
11, 29. DOIL: 10.16867/j.issn.1673-9264.2022160.
ZRIK . AN TR £ B A RELALL 5 SO SE (D] B
’: 1 Z8 K 2%, 2020. DOL: 10.27272/d.cnki.gshdu.
2020.001270.
YANG L, XU Y P, HAN L F, et al. River networks
system changes and its impact on storage and flood
control capacity under rapid urbanization[J]. Hydro-
logical Processes, 2016(13): 2401-2412. DOIL: 10.
1002/hyp.10819.
FOCH, FAVE, TR, S5 B BRI XK A
B LT =y 0 6 (1], B KA R 5 KR
RHE, 2018, 16(6): 171-177. DOI: 10.13476/j.cnki.ns-
bdqk.2018.0168.
M, Shabis, =k, . MRS X K % 4P
I R B AE AR T (T] . K BRI AR, 2023, 39(1):
22-31. DOL: 10.3880/j.issn.1004-6933.2023.01.004.
2B, A, YRR BLEH TR OC R 5K
SR By 1 A S O SR A ) 5 B R S B
2] NRIKIL, 2022, 53(6): 1-13. DOL: 10.16232/
j.cnki.1001-4179.2022.06.001.
PRI, AR, 1 Sk RSl o 5% R bk 9
SRS 53T DABRIL = Fa i R R 451 L] /K A1k
B AR (3 S0), 2021, 52(8): 51-65. DOL: 10.
13928/j.cnki.wrahe.2021.08.006.
1o 2F AR M T IR T I 7K Bl 7 K SR A A Y
78 [0]. FREZ7KHEK, 2014, 30(13): 88-91. DOI: 10.
19853/j.zgjsps.1000-4602.2014.13.024.
frrZeHn . BT E K B K BSR B AR R B B &b
IKARACTIEERSE [T]. T Rk, 2021(12): 135-
136. DOL: 10.13535/j.cnki.10-1507/n.2021.12.58.
TRILE, TR, AR, 5. B TEFDCHIAY YR
T 0 L X TR BRI AT (0], A RGERIT, 2022, 43(7):
96-102. DOI: 10.3969/j.issn.1001-9235.2022.07.011.
MRRTE, TR, T RAE, 4. BT SWMMM I T+
X R A R HE K B8 L AR T R HE K /N X N
1 [J]. FEKALIR SRR (h#e30), 2022, 20(2):
271-280. DOL: 10.13476/j.cnki.nsbdgk.2022.0029.
WRALETN, BRI, SR 305, 55, LRG0 4 N 1T

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

ZEM N EFIESE [1]. K RETERLE, 2021, 39(2): 1-4,
30.

ARV A1 TR 6 4 ) e R ] (). 2R VAR 1A
7, 1989(2): 13-23.

WAl BORT, AR, &5 Wil i i v 0y 4F
fIELI]. AR U6 7, 2003(2): 1-12. DOL: 10.3969/.

issn.1001-909X.2003.02.001.

INNOVYZE. InfoWorks ICM Help v3.0[Z]. Seattle:
Wallingford, 2012.

#(R. InfoWorks CSHIICMAKFEAIN 47 [R]. _Eif:
[ K27, 2011.

LhjH. - F InfoWorks ICMAE T 1y HLIY 356 TI7 P 135 4%
LR T 2 ek s 5 R 5T (D] PG %8 P22 B T K2,
2019.

MBRTE, TR, Tbets, 45, BT InfoWorks 3 i
IKFRIKSOK BN 13 B AR AR T VT AL S X
KARACEB L DX A5 (3] A6 24 (A SRR}
i), 2019, 55(5): 609-616. DOI: 10.16360/j.cnki.
jbnuns.2019.05.009.

A FE, e al, BRIOEIS, 4. 25 ik it KoK 8l ) %44
BYETTIT X e R 7K O 58 I, KRB, 2021,
39(3): 16-19, 57.

T, BN, TOKAR, 55, LT EFDCRAL K £ 5
BHK K 3 AR AL P 5T 0], B R 22 412,
2016, 36(4): 1440-1446. DOI: 10.13671/j.hjkxxb.
2015.0472.

TSN, B, RS, AL AT T MR S
TR K B 15T b L] KRRk, 2022,
33(1): 91-101. DOI: 10.14042/j.cnki.32.1309.2022.
01.009.

FEA WS Fr2 M. dbat: AR ASHE H AL,
2004.

GERBIE, BRI, T KOG B G K 5 AN vhiat
KRNI HoKHE AR, 2017, 36(S1): 166-170.

DOI: 10.15890/j.cnki.jsjs.2017.s1.038.

WE, Bz, JF%. InfoWorkszK SCAE R S50 R 85
JE 53T B G X8R BE A 728 A LT ] v R A A KR
JK Hi, 2016(7): 75-78. DOIL: 10.3969/j.issn.1007-

2284.2016.07.018.

NASH J E, SUTCLIFFE J V. River flow forecasting
through conceptual models. Part 1-A discussion of
principles[J]. Journal of Hydrology, 1970, 10(3):
282-290. DOL: 10.1016/0022-1694(70)90255-6.


https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.13393/j.cnki.issn.1672-948X.2020.02.001
https://doi.org/10.16867/j.issn.1673-9264.2022160
https://doi.org/10.16867/j.issn.1673-9264.2022160
https://doi.org/10.27272/d.cnki.gshdu.2020.001270
https://doi.org/10.27272/d.cnki.gshdu.2020.001270
https://doi.org/10.1002/hyp.10819
https://doi.org/10.1002/hyp.10819
https://doi.org/10.1002/hyp.10819
https://doi.org/10.1002/hyp.10819
https://doi.org/10.13476/j.cnki.nsbdqk.2018.0168
https://doi.org/10.13476/j.cnki.nsbdqk.2018.0168
https://doi.org/10.13476/j.cnki.nsbdqk.2018.0168
https://doi.org/10.13476/j.cnki.nsbdqk.2018.0168
https://doi.org/10.13476/j.cnki.nsbdqk.2018.0168
https://doi.org/10.3880/j.issn.1004-6933.2023.01.004
https://doi.org/10.3880/j.issn.1004-6933.2023.01.004
https://doi.org/10.16232/j.cnki.1001-4179.2022.06.001
https://doi.org/10.16232/j.cnki.1001-4179.2022.06.001
https://doi.org/10.16232/j.cnki.1001-4179.2022.06.001
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.13928/j.cnki.wrahe.2021.08.006
https://doi.org/10.19853/j.zgjsps.1000-4602.2014.13.024
https://doi.org/10.19853/j.zgjsps.1000-4602.2014.13.024
https://doi.org/10.19853/j.zgjsps.1000-4602.2014.13.024
https://doi.org/10.13535/j.cnki.10-1507/n.2021.12.58
https://doi.org/10.13535/j.cnki.10-1507/n.2021.12.58
https://doi.org/10.3969/j.issn.1001-9235.2022.07.011
https://doi.org/10.3969/j.issn.1001-9235.2022.07.011
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0029
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0029
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0029
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0029
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0029
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0029
https://doi.org/10.3969/j.issn.1001-909X.2003.02.001
https://doi.org/10.3969/j.issn.1001-909X.2003.02.001
https://doi.org/10.3969/j.issn.1001-909X.2003.02.001
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.16360/j.cnki.jbnuns.2019.05.009
https://doi.org/10.13671/j.hjkxxb.2015.0472
https://doi.org/10.13671/j.hjkxxb.2015.0472
https://doi.org/10.13671/j.hjkxxb.2015.0472
https://doi.org/10.14042/j.cnki.32.1309.2022.01.009
https://doi.org/10.14042/j.cnki.32.1309.2022.01.009
https://doi.org/10.14042/j.cnki.32.1309.2022.01.009
https://doi.org/10.15890/j.cnki.jsjs.2017.s1.038
https://doi.org/10.15890/j.cnki.jsjs.2017.s1.038
https://doi.org/10.3969/j.issn.1007-2284.2016.07.018
https://doi.org/10.3969/j.issn.1007-2284.2016.07.018
https://doi.org/10.3969/j.issn.1007-2284.2016.07.018
https://doi.org/10.3969/j.issn.1007-2284.2016.07.018
https://doi.org/10.1016/0022-1694(70)90255-6
https://doi.org/10.1016/0022-1694(70)90255-6

BRE, % HET InfoWorks ICM 838 7 7 I 8 45 5 2 A7 —— LUAR M 7 6 1l [X A 22 B by X O 491

InfoWorks ICM-based urban river network regulation and analysis:
A case study of Longjin Yangqi area in Cangshan District, Fuzhou City

ZHOU Zirui', LIAO Weihong®, LEI Xiaohui’, LIANG Yongshuai’
( 1. School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China;

2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China )

Abstract: With the development of urbanization, the natural hydrological cycle has been affected and the natural
storage capacity of the urban river network has been weakened, making the city more prone to flooding..

For the typical tide-sensitive river network area with frequent flooding and increasingly serious water
environment pollution, an urban hydrological model and a one-dimensional river network hydrodynamic model
were developed and coupled based on InfoWorks ICM for the Longjin Yangqi area in Cangshan District, Fuzhou
City. The model parameters were calibrated using the measured rainfall and river level data on June 14, 2022, with a
Nash efficiency coefficient of 0.78 and a flood error of about 1.5%. Designed and simulated 3 types of sunny
working conditions and 3 kinds of "Lupi" typhoon rainy day working conditions. The tide level of the sunny day
scenario was selected by the tide level eigenvalue method, with March 18, 2021, as the typical tide level of the Min
River and January 27, 2021, as the typical tide level of the Wulong River for the sunny day scenario. The rain
scenario used the rainfall and tide level of typhoon "Lupi" on August 5, 2021. The average flow velocity of river
network V, was considered in the sunny day scenario, and the average over-alarm time 7, was considered in the
rainy day scenario, and the simulation results of different conditions were analyzed in different scenarios.

The results show that the flow velocity of the river network in the whole area reached 0.751, 0.96, 1.159, and
1.250 m/s under no regulation and 3 working conditions, respectively, and the average flow velocity of the river
network increased gradually from no regulation to working condition 3, with a total increase of 0.499 m/s. The
results meet the suitable ecological flow velocity in the hamlet area, and the river hydrodynamics improved
significantly. Under 3 kinds of rainy day working condition regulation, the average over-warning time at the key
section of the river network was reduced by 31.19%, 54.13%, and 73.09%, respectively, compared with the original
condition.

The hydrodynamic model of the river network in the urban area was constructed based on InfoWorks ICM, and
the coupling between the urban hydrological process and the river network confluence process was realized. The
average Nash efficiency coefficient was 0.78, indicating that the model is suitable for simulating and analyzing the
river network scenarios in the area. The average flow velocity of the river network increased gradually from no
regulation to working condition 3 on sunny days, with a total increase of 0.499 m/s. The results met the suitable
ecological flow velocity in Kurama District, and the river hydrodynamics improved significantly. Rainy day "Lupi"
typhoon scenario from the original regulation of working conditions to working conditions 3, the average over-alarm
time of key sections gradually reduced a total reduction of 238 min, an overall decrease of 73%. The improvement
program to the original program of river flood control and drainage effect is obvious. Constructing the coupled
hydrological-hydraulic model of the river network and the preferred working conditions can provide a decision basis
for the formulation of the plan to further improve the hydrodynamics of the river network and urban flooding

prevention and control capacity in the Cangshan district, and can also provide a reference for other similar studies.

Key words: Nantai Island; bi-directional tide-sensing river network; hydro-hydrodynamic coupling; scenario

regulation; mean flow velocity of river network; exceeding alarm time

KXKRER 779



	1 研究区概况域及数据资料
	1.1 研究区概况
	1.2 数据资料

	2 研究方法
	2.1 InfoWork ICM模型
	2.2 情景调控分析方法

	3 情景调控模拟结果与分析
	3.1 模型构建
	3.2 晴天工况模拟分析
	3.3 雨天工况模拟分析

	4 结 论
	参考文献

