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Research on simulation ability to deal with the rivers and
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Abstract: The SWMM model is the most widely used urban storm water management model in the world.
It is of great significance to study the simulation capabilities of the SWMM model. Based on a brief intro-
duction to the SWMM model, its simulation ability to deal with the rivers in the urban area and the free-
surface-pressure flow was studied and analyzed. The problems existing in processing and generalizing ur-
ban rivers when using SWMM model were analyzed by comparing the results of the SWMM model with a
common river network model, and the feasibility of using the SWMM model to deal with urban river chan-
nels was verified. The classical circular drainage network with complex flow patterns was used to study
and analyze the SWMM models ability to deal with the full flow and the pipeline generalization strategy.
It is proved that the SWMM model can be applied to the calculation of the water flow in urban river with
proper section spacing, there is no significant differences from the results of the general river network
model, and the results show that SWMM has the ability to simulate the free surface-pressurized flow. In
the presence of very long pipes, to add intermediate nodes properly can improve the simulation results to
a certain degree.

Key words: SWMM; urban rainstorm model; free-surface-pressure flow; river; pipe generalization

ris B HA:2018-08-30;  f&[E H #§:2018-09- 30

EETE 65 IF &I H (2017YFCI1502706) 5 LRCHT EHARRRE L 4 7 0050 H (8181001) 5 /KA T5 e il 15363 B
Pl £ 75 (20182x07110008 )

YEE R EME(1985-) L, MR BHA W5 WF5E 05 ] SR K BRI T 45 HEK

WIAES ME42(1988- ) , 55 i KM N i, S TR I, BIFSE T [l  3B3K g 24 A i K S



2 P S QSRS S N o 14

2019 4§

>3AB B

1 WFEtse

ST 2 P 2 2 BT 2K SO IS Y A )
I RS i b A N U1 S = B <
NS IR T T A R 24 i SWMM ( Storm Water Man-
agement Model ) 750> 2 {i FHf5 | 9Z OB 2 —
Ho— R R0 J5 25 B Bl T R A ABE 2 7 2
TR T2 MR P T T S AS A [ K T A
DX 1) 2 W K A8 3 HEZK R S8 0 A Anse AR e T
KA IEAG 30 T 3 DX A R TS G DAk A5 D T Y 1)
0T AR AR R E A A o BRI R
TR AN A T U X AN R] LID $55 A 48,
K SWMM AR i k42 il ROR AT T 20 B ko
AR T SWMM AR 1 22 7 P8 7k I 3t
DR T TR AT i TR 5 4 A 2 RN
THIE, H5 SWMM #2815 GIS iR g s k17
A BUAS G S BIF 5 30T W At ) R Y R OR K
2107 ZeidiT 50 4RI AR, SWMM AL 1y i
T AR A e, B A 0 D] 3 Ak 3 A A
T PEAERR o0 n) LA A FFR AT

TEAE AT HEK R G R E A R o), 2
A ALALL 53T H AN T [ 3l ) ) R, T 7K 3k A S 4 DUA
XTI TTHE A A BAR RS A B BRI, 78
PRI T HE /K AT TR, 2% P A A5 10X o] O 8 15 8
RISk, 3o D98 B AT A 23 B R A SWMM A5
TR [ ISP ABS DL DX 3T I A K 3 . SWMML A5 78
AT DAAE S i AR A 3, BRI b 2 B AL
X[ TE HE T AHY , (EHAE SWMM A5 55 A 4] o] 385 i, 5 3
W SR TE RN o3 s A/ NIRRT B, B AT BB T
—ARAETE , AT DSOS — W IR 8 3 79 e S
Fe R S WY T LR o T T DT T Al AR R ) —
e B AR, 3X— S HE K AT AR — AT A
T IE SE AN ], AR — N Be H RE B & —
JEAR A TBOE X — T BB AR VTR A, 5 52 bR
DU T 2200, T A G ] AR , — i — ST B
T U W T >R S BT E B AR A, SWMM AR AL fig
T IR AL LA KR TS AR AE T 1) 7 kA
FOTRLIE P A iR 25 22/ DA B IR AT

R _EaR )z b, SWMM #5551 — 4 K 5y ) 2745
P “LINK - NODE” iy JEAH, >R 1 @ =047 BR 2247
W X BTHOR il —4E 2 2 rg Jr B4, BIAE LINK (45
i) AL S 7 A2, AF NODE (7 f50) rfvih A2 4 4k
JrRE R A Ak B MR B M 1 A R
Ve A T IR A4, 2R ol 2 7 Ak 3 A ik 07 3k 2 2 2%

AR EE . WTTHEK R G0 A T K T RE
RS , AT e A (BRI, PR A ]
RB 220 BBl A7, 33 ol BH 300 R 6 30 7 AN )
TAS AT B A B BRI K Rk 2 o I
BRI RE 1 77 1 R 75, % HEZK 2R 48 Hh B 7
R HE K A S AL A 25 5L B RE T, R FE 2L
WFFE T 12—, BRI SWMM SRS 5] BF 3l 3 1) fig
J7, R e HEASE TR W A5 7 TR ST AR AR X A

AL SWMM AR R 7 58 % 52, 5 A5 4347 A
HET SWMM #5271 7K 5y g 27 455 B b 336 DX A 0 00
AT VRT3 Ak B AE T B IR TR (R RE T, LA Ry SR
i SWMM 5B FR AR} 22 S P FIR I

2 SWMM BRI I

SWMM A7 S 75 5 [ PR E AR 47 B RO BT BT, ol
FE 3 ZR A PHIPHLRG A2 m S IF A A 3at e
B BOBTRRAR (5. 1) B 2 B A /K30 K 3Rk
[ A i R AL AT D RE
2.1 REEH

SWMM A AR L al Ly B 51t 51 2 Al
BRI AR5 | B R 32 B e, A A8 e 22 1 3 5 S
TERGEIAT R (AN 1 FroR) o BB Bt 51
B L RYIRE R A TR R (A 10 2R L] AR /Y
P 2 s 1 A RS 05 L, A A AR 3
BASCUE BB S IEE PR T THE 5 | 3R 98 T4 A ST
(i A - D L DR TG o T RV 31 O
BAU SRR, I3 58 U A A B A 2 A 245 2R ST
AR SCPF (RIGET o3 B SO, al e [T 5 i L itk
Fr ZRIE 0 R T
2.2 #HEIIfRE

SWMM A AU AE [ W 7 3 77 11 A4 D REAH X LE
B, REME RN B Sl T M DX R | st e 2k A R
R T w3 N R TR IRV U N ' AN
J& LID Bt 7= I S5 5 A I 2 Rk SCid e o 778
U7 T, SWMM A58 0] L 2 i 5 3 | 32 3l i 1 5
T1 A ZAUE T LA P B 4%, BRI
AKAR B E I SN AR AEHE KA R R | E K
FATTLL KA A HEK R G B A A 2 i
e, 7 AMERLE SR M 1 e A 5 38 A R T R K 3
YRk a3 de 5 ) AR B AP I RE . BR T
IR ICHIK ST i R R 2 S, SWMM A58 B i i
BT R D7 AR XS ey SRR A
15 YW HEK R G0 iz K i S5 K S 2 . SWMM
BRI 2 AR PR A 2 Fs o



551 19

U TE3HE, 55 - SWMM BB iis Ko WG i APl e g 3 B o2 3

8] |[Cmean | [z |
Hl[EEDRIET
— {

| | frsek ] [rass o]
| [[res wep] [amscw our]
— i}

4 | s ] [Aocss |
Al | xnme | [ xmss |

1 SWMM RE LR EE

2.3 RERE

(D) AT . SWMM BERTE T3 4028 7 i
TR, — BT BRI X e R 43 A A FILKIX
(BT , B TR AR Y R 2 A &
PN LT B A R AN 6] He A5 4] 73 SRy i 7K X e
B AT DO H: B AT K XA 3 A4S N2 AR
53 BRI AR B — > AR LMK e B AT 7 O
T, UK IR A B 55 T 3 A IR DX
T 2 A, ARG K R AT IO S A 4 R Ak
F A K DR H R B, 4532 FI Hh 2006 45 b 2%
R HIETF B A A AEZ M K B SERT K
TRARYE 17K XA A Hh A0 2R 300 2 (] |1 7K 1
Bt . IR X R & A 2 TRk
IKERIBEESS , A ﬁ%7k$7k?%ﬁﬁ?i%%ﬁﬁﬂ%‘
SRR, RN E S 2 T AR
(LR

0 -wll=bl 5 (1)

AP Q R, m' /s WOl FIL K X A HE AL 52
JE,m; S TR IKHE ; n e THIAR AL

(2)—4EE M . SWMM R i — Ak HEK A i
T J7 B8 o o 1 217 Rt R s i 07 #2050 X
(2)7FHJC(3)FJ?/%O

90

0x at =0 (2)
aH _9(Q°/A) | a0Q _

gA o + Py + o +gAS, =0 (3)

X Q MBS R, m’/s; A A B KB A IR,
m’; ¢ NS, s; o REEE, m; H A/Kk m; g HE
FIINGEEE 9. 8 m/s®; S, R EERHIN, AT LR 2 T
NSNS

S, = AR‘”Q VI (4)

A K = gn’,n BAEEI 2 T REG R 9K

[semawl>{mmmmn] [k |

[Fkas e w3 |

B2 SWMM #EBT &R

MK 3248 my VR B4, m/s
3 WEEUEE I SHIE

T X SWMM AR ep DA S 1) )7 28 % e X
TAITH 3 A A AR R 22 VEATPEAY , LATIERH SWMM A7l
TS RE W8 N T 38 DX 9T 3l A B R A AT, R
SWMM AL 50 1 — S5 W T RS T A A2 A 1Y
?ﬂﬁ,#%*ﬁ%ﬂﬁ%%%%mﬂ% R AL Ui
MIKEL1 Jo] XS 35345 SR 047 X0 b o
3.1 &4

AU T3 Z 5 R H AT 8 54 R 3 km, F
T3 DX — R TR 5l BRI, A 52 461 T 1T TR R
WG — R X FRERIE Wi (aniEl 3 feoR) , BB 3
A 2(E3 i hSa HAE) . WA 4 7R, A5
F24 0.1 000.2 000 13 000 m 4k, 38 i 55 ( RPE 3
A 4 v w B9BUE) 435K 30,40 .40 F160 m, i i
R R 4.2.1 F0.5 m,

/ /

E 3 AEEE R E

w=30 w=40 -4 w=60
B4 AEAEEETWNHR %".(ﬁh m)
3.2 EROW

SRR SWMM KA 5 MIKELL R i gt 1
#?&?—Jiﬁﬁﬂ,ﬁﬂﬁg T AN R B KA 3
SR T IE TR B KL, TR R AG FE , A



4 K BE IR 5Ok R R

2019 4§

RUBISR A 250 mo () Wi (] , o r SWMM A5 A r ]
BT AR R FH WA it Ak VB 1T T2 FR: 1) SF- 2, 8 4 Tl R
RERBIR 0.025,

KIS 4 TARFEH M AR E( Q =50,250
1500 m*/s) F RN 4 ( H =1.8.2.6.3.0 il
5.0 m) T, SWMM £ 51 MIKE11 {430 18 75 Fi 7K
PR EER T g Bl . LS RT LU H, P
RIS R SR L AR s #2300, ZE B/ 1 500 m L)
DI DT T T3 285 SR AR — 3, T /KA 25 S5 s A 484

KRR 2 AR B3R 15 em, SEFR W5k
VBT TR R A 7305 2 s, A T B3 2 R 2 ol s
— b, IMEER 22 R ERRE , — 85l BE 2
A TR A 7 X T 800, 55— 54 AT e R AR A AR
U A AR PR T X AN [ AR (E 22 LR R
TIERNREFE N . EIRRHIR AR ZS R R IIR A
SWMM #5576 e o] 316 M 14 77 2 0 50 114 152 25 7 ] A 42
Z T P, SWMM A A AT LA FH AR 01530 52 B 3k
XA TE 7K 3 o

—MIKE11# 8 * SWMMAE Y
5 (a) 5 & (b 77 (&
0=50m¥s H=1.8m Q=50m’/s H=3.0m 4 0=250ms H=1.8m
.
4 4
E E g >
g 3 & g 4
¥ 5 ¥ 3 ¥ 3
2
1 . 1 . . . . 2 1 . . . . . )
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
B/ m B/ m B/ m
= 3 =
1@ oas0mss H=26m 7 [ © g=250m¥s H=3.0m S§ o ©7300mis Hm26m
6 6 7
6
£ £ 5
a &, vy
% % =4
3 3 3
2 2 L : s L N , 2 . L s L N ,
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
B/ m B/ m B/ m
8 r(g)p= 5 _ 8 (h)
. Q=500m%s H=3.0m 0=500m¥s H=5.0m
. 7
£ £
o 5 = 6
¥ 4 ¥
5
3
2 4

0 500 1000 1500 2000 2500 3000
EF/m

0 500 1000 1500 2000 2500 3000
EF/m

5 ARBFFMHTAERRAKGY L E

4 WM RRBLRE T % L

TN SWMM A RLAb B BT U (4 RE 1) 2EA TR 46
5 SWMM AEEALS I Zhong Ji''* 41 (g —~RAREE
191, B A9 5 3l 17 P T 86 TR A 2R Ak TG O )
AT P 6 R ZSIR O HE K B R GE
6 HUAETEFN 6 A1 AR 4LA, Horh C2,C3 I C4 4 17—
ANESTRER, 2 MEIE A EE AR LR P ) JEE e
KRRl I ERER S — R H] 0.01429,

RSN W IR ED SN |y ki sk < (S
HIFZEAE, RS R KL 6 Aoy 39l 45 5 KA o A A
NI, T i R MUK AL AR T R
R T 2 E I R R TR I K A W)

8 AR MR, W6 U B ) AN BT O, A3
HOK IR WAL o TR T, i 4 T B8 /N, K X
SR [ A SR, Al Ul AR B9 7 AR 2 B S A
WAL SRR, n] DUk SR R A IR L i A
WRAIEE S o J350h, BT N WK A, A A )
N EA KR, C5 F CO 23 B R BL AR, (X 1 i
A LIRS S0 S Ao P ) BE

R HI SWMM #5588 J 3 I ik U3 T A
B, BB 10 b IFE] 25 RCSR T 10 s, 4
1B C2,C4.C5 A1 Co A ity i o ad e it 45 R K 8
Fzs o AERRTLE, 8 i ge 1 SCHRE 16 ] H A A
BITFRAE . X SE R a] DU, BR R A — 28 /),
A, SWMM AR fy 3153 45 5 5 SOk vp g A i



551 19 U Te3HE, 55 - SWMM B i Ko WG i 4Bl e g 3 B o2 5

PLARIEAR—F, K] SWMM BERIREMSACUf s hb 1 DA TE RO BE, O 1 — L3R4k SWMM K781 40 31 B
ARG 7 ) 5, R AL U A E T TV A RE ST, AE AT R A AR T8 P Rl B i —

FE ERIEITH S b AT (C1 2 CO)#E MBI A, HR AT TS K 9 i T
SRR B — AR, M TR s R C2.C4.C5 i Co EE AR g 2

0.6 1 111.0
—— 7R3
0.5 — WA 1105
04t —— T S FIAY 6 1100
‘g 03} 95 E
e~ <
3 02 9.0
0.1} b 8.5
0 8.0
0 2 4 6 8 10
t/h
BE6 BEHEMREE(EA:m) B7 ANRMHERBREE
o HR[161HHME —SWMMIHHEE
031 s 01
(a) BIHC2 (b & iHCa
& 5
N ~
) —e 3
0.2
0 2 4 6 8 10 0 2 4 6 8 10
t/h t/h
051 () ®itics 0.4 reay ®ice
03 F
s w02}
k: .
Z E ot
~
© )
0.0 4 .
-0.1
0 2 4 6 8 10 0 2 4 6 8 10
t/h o
B8 BEERELRE
o E[161HHME —SWMMItHEE
0371  (a) ®ilC2 011 () wiics
‘Fw "o 0.0 —e
E E 4
3 S -0.1}
i [ ]
0.2
6 8 10 0 2 4 6 8 10
t/h
) .
0.5 (¢o) %HCs 0.4 (d) &ilcs
& 5
N ~
o d

9 BEEREERE



6 K BRSOk R A R

2019 4f

XFEEA AT 8 H1E 9 RIS AE R, AT L&
P, RIRELL 72T SWMM RS (44045 S pafAk
DI EE AN, AELR  Jim — b 7 5, O i 7 5
T, 5 SCHIR P A 45 2Rt B D 1230, R WIS SWMM
BRI, (R TE B A1 D0, 1 38 035 £ A0
i, AT — R b B B R AR

5 & ®

(1) R 5 B — 4] A MIKELT (#1153
SEERIEATRT L 7 20, B UE T SWMM AR 7 v ya] 35 48
77 ARG B, 45 3R W] SWMM BERLAE (R AIE &
U VAT TET V) P A 55 O 2 T LA AR X S oy )

(2) R R AR HE A4S 0 552451 % SWMM 452 4 4b
FROATHE A RE FIHEAT T B0 E , 45 R W SWMM H 4%
BERLBH I 1 B8 T, AR A TE A ) 38 X 3 v ] =y
ST DE— BRI s SWMM A REIAICR

SE

(1] & %, 5Kk B0, R Bt 5. ST SRR BT S 2R [ ]
BB A 4 (T2 ,2018,51(2) 195 - 105.

[2] ROSSMAN L A. Storm water management model user s
manual , version 5. 0[ M ]. Cincinnati: National Risk Man-
agement Research Laboratory, Office of Research and De-
velopment, US Environmental Protection Agency,2010.

[3] i, Sy Bk B E A LB RIS [ D] )M 4R
BT K22,2015.

(4] &3 ¥, tRmBH, F o245, HET SWMM AR i1 L - J5
WK RZHEEE R [T]. KB REIERL#,2016,34 (10)
106 - 109.

(5] THEEi WG 7ZE sk, 55, TEK BT 1 £ T 7K XU
Bl v g LT ] PRk A],2017(5) <17 - 20.

[6] skREL HEAKAE BRIy T3 e B 7 BUK B T7 107 52
[D]. J7M AR TR, 2015.

(7] s, 2228 5. BRI R IG TR A R i T 2% F i K SCs8
NIRRT ], KBRS 7K T4 ,2018,29(3) : 1 6.

[8] whffE , 24, £ K, AR JETORFEHEK T AR iR
TR AL I R T]. KBRS K TR %R,
2018,29(1) :160 - 165.

(9] AEM, 7500, B 4,55, JET SWMM LAY it il i it
P A S A PG [T]. K F4%,2018,33(2) :224
-230.

[10] RAI P K,DHANYA C T,CHAHAR B R. Coupling of 1D
models (SWAT and SWMM) with 2D model (iRIC) for
mapping inundation in Brahmani and Baitarani river delta
[J]. Natural Hazards,2018,92(3) ;1821 —1840.

(1] Wit =, St Y, sk Ko, 4%, TFMS Urban HCPFAE Sk 1T
PEACURS: P i il o B 2T LD . o [ B TRAE 5, 2018,
28(7):13 -17.

[12] LEANDRO J,MARTINS R. A methodology for linking 2D

[

overland flow models with the sewer network model
SWMM 5. 1 based on dynamic link libraries[ J]. Water
Science and Technology,2016,73(12) ;3017 -3026.

[13] RAI P K, CHAHAR B R, DHANYA C T. GIS - based
SWMM model for simulating the catchment response to
flood events[ J]. Hydrology Research,2017,48(2) ;384

-394.

[14] BT, 0 1,80 W1, 45, SWMM et st AR 2 4K bl HE
AKX BRI [T ] A A K A K Fe, 2018
(5):89 -94.

[1S] Bk b, 695 B0 U Aok 8 B 5 s St — 40 5 (B AL
(1], ZKFIK s B 2 ,2010,30( 1) :80 — 84 +94.

[16] ZHONG Ji. General hydrodynamic model for sewer/chan-
nel network systems[ J]. Journal of Hydraulic Engineer-
ing,1998,124(3) :307 - 315.

(171 R, sk WIS, ST HE A 10 B 3 e 98 IR A 22 )
FERNHLT]. hE g KHEK ,2009,25(23) 131 - 134
+137.

[18] NOTO L,TUCCIARELLI T. DORA algorithm for network
flow models with improved stability and convergence prop-
erties[ J ]. Journal of Hydraulic Engineering, 2001, 127
(5):380 -391.



