%38 % #2144 P OE 4 K HE K Vol. 38 No. 21

2022 % 11 A CHINA WATER & WASTEWATER Nov. 2022
DRRRRRRRRRRRY
9% N DOI:10. 19853/j. zgjsps. 1000-4602. 2022. 21. 018
% Y
CopmEkEm
a %

BT PySWMM Y SWMM ZE B X EHFR

FIEFE, WRRE, A, £hiE!
(1. TR KT HIRESALSFR, £ 400045; 2. TR KF L RIEFR, )k
400045; 3. P E wEE A KRB E AR A RAE, M 3T 550000)

 E. A SWMM R A4EELZ AL B RO &R A A Lk T 24 A 3
FR A, P T —AF T PySWMM SF4% 41 45 ik 69 SWMM A4k 8 3h F 2 488, 5 d & R BLk
FIRA PR AT F, BRI 36 9 M 2 A FAE*T SWMM BATA o i 4 . 25 R R, A AR AR 2 AR A 64
BIEREA R K e AR A G R AR AN EREIREY A RIFHERR D, 2T AR KD
T 0790 L 3R AR ARG EMEE(] &) B FF MR 3T, £ A F 24 (NSE)
835 3] 0.90, %4848 2+i% £ (PE )X 4 -0.07,

KR SWMM; A AZHFEZT; PySWMM; RFEHZAEM

FESES: TU992  XEkFRIZAS: A XE4HS: 1000 -4602(2022)21 - 0124 - 07

Automatic Calibration of SWMM Parameters Based on PySWMM
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Abstract: The SWMM original dynamic link library is lack of relevant application programming
interface functions, and the parameter optimization module is unable to perform automatic parameter
calibration. Therefore, a model for automatic calibration of SWMM parameters based on PySWMM
coupled with genetic algorithm was proposed, and it was calibrated and evaluated by 36 independent
rainfall events in Yuelai New Town, Chongqing. Characteristics of rain fall type had great influence on the
simulation performance of the model. The calibrated model had good adaptability to the rainfall process of
different rainfall types, and the determination coefficient R* was more than 0.79. The best simulation
performance was achieved for the rainfall event with high frequency and single peak forward (type I ), the
Nash—Sutcliffe efficiency coefficient (NSE) reached 0.90, and the peak relative error (PE) was only —0.07.
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Fig.3 Generalization of storm sewer system in the study
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Tab.1 Characteristics of independent rainfall events

*x1

Th ST PE S HHFAE

ek
e

I T A 7 A ]

I TR 445 SR 1]

e
Y

mm

it
/h

W& RN
e

I I AL i R ]

e PRI 45 RN ]

B/

mm

it
/h

R1

2018-03-24T01:30:00

2018-03-24T05:40:00

15.3

4.17

R19

2018-04-05T02:30:00

2018-04-05T13:10:00

18.7

10.67

R2

2018-05-17T15:10:00

2018-05-17T18:40:00

24.1

3.50

R20

2019-05-27T12:50:00

2019-05-27T15:50:00

14.2

3.00

R3

2018-05-20T01:30:00

2018-05-20T09:20:00

342

7.83

R21

2019-06-05T02:40:00

2019-06-05T10:30:00

31.1

7.83

R4

2018-05-22T05:10:00

2018-05-22T14:00:00

44.9

8.83

R22

2019-06-08T04:00:00

2019-06-08T09:10:00

18.5

5.17

RS

2018-06-20T04:00:00

2018-06-20T12:00:00

29.9

8.00

R23

2019-06-28T01:50:00

2019-06-28T10:20:00

54.0

8.50

R6

2018-07-03T02:10:00

2018-07-03T12:20:00

12.7

10.17

R24

2019-07-08T04:50:00

2019-07-08T16:10:00

27.6

11.33

R7

2018-07-09T19:40:00

2018-07-09T20:40:00

14.3

1.00

R25

2019-07-14T21:20:00

2019-07-14T23:00:00

11.5

1.67

R8

2018-08-02T00:10:00

2018-08-02T05:50:00

23.6

5.67

R26

2019-07-15T18:10:00

2019-07-16T01:40:00

355

7.50

R9

2018-08-05T07:00:00

2018-08-05T09:20:00

24.9

2.33

R27

2018-04-13T04:00:00

2018-04-13T13:00:00

16.0

9.00

R10

2018-08-08T16:50:00

2018-08-08T17:30:00

29.6

0.67

R28

2019-07-22T16:30:00

2019-07-22T17:40:00

33.2

1.17

R11

2018-08-17T16:20:00

2018-08-17T19:40:00

17.0

3.33

R29

2019-07-31T04:40:00

2019-07-31T10:10:00

214

5.50

R12

2018-08-22T19:20:00

2018-08-22T22:10:00

15.4

2.83

R30

2019-08-03T19:40:00

2019-08-04T00:20:00

42.6

4.67

R13

2019-03-22T01:00:00

2019-03-22T07:30:00

10.5

6.50

R31

2019-08-06T14:00:00

2019-08-06T21:10:00

16.8

7.17

R14

2019-03-30T08:20:00

2019-03-30T13:40:00

18.4

5.33

R32

2019-10-04T05:50:00

2019-10-04T16:20:00

56.3

10.50

R15

2019-04-19T12:40:00

2019-04-19T20:10:00

13.2

7.50

R33

2019-10-06T19:30:00

2019-10-07T03:00:00

62.1

7.50

R16

2019-04-20T01:00:00

2019-04-20T08:00:00

25.5

7.00

R34

2018-04-22T02:50:00

2018-04-22T06:40:00

17.8

3.83

R17

2019-04-28T01:20:00

2019-04-28T10:20:00

15.2

9.00

R35

2018-05-01T13:50:00

2018-05-01T16:50:00

21.5

3.00

R18

2019-05-12T01:20:00

2019-05-12T09:40:00

30.2

8.33

R36

2018-05-05T21:00:00

2018-05-06T00:40:00

16.0

3.67

2.2.3 FEFIRHE AT

FR2 BEWWESITER
Tab.2 Statistical results of rainfall type
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Tab.3 Parameters to be determined and their
value range

%f e AN B
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xl | AKX EZTHEREZH(N-Imperv) | 0.011~0.024
x2 BKIX 2 TREE R (N-Perv) 0.05~0.4
x3 | AKX EEHE KRB (S—Tmperv)/mm | 0.2~10
x4 175 7K X 7 b B KR E (S—Perv ) /mm 2~20
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Tab.4 Rainfall events of test set
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Tab.5 Evaluation index of rainfall runoff

simulation results in test set
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Fig.5 Rainfall runoff simulation results of test set

H P S AT R, B A e 22 T BE 5 S PR R o
PER R IE AR AR OC o b T A i Kl 4R b B T R
Z R 2, T 0 5 B M AR IR AR L (EARES T R25,
RI10 f T b TR e 52, "R o, SRl vk
Z R AR 22 S R, 5 SO R0 LI (7 Tt
iy 22 B 00 WA o LR A I T A AL o e T (A 52
(L 3 ELAT 35 v 1 — B, R WA A X i A
Shy B U LR T P I A5 4 e T S BT B Y 3
VA48

XT3 I B A R R 5 1F R18 T R33, H: NSE
43504 0. 68 F10. 53, PE 43 51 K -0. 21 F1-0. 26, iX
T 37 ek T A 7 S0 A0 O T (5 9 00 0 15 22



%385 H21H

OE 4 K HE oK

www. cnww1985. com

JIN B U (L 3L i A0 T O A T 30 o Ao e,
SRRER TR 30 T 5 S0 15 2 48 A, a0 T 3 o
FARTI 25 T4 —

£ W ) T B ST N 0 A O R S @ 0 2N 3]
R )38 N A5 AN AR TR B R X 0 R R 5 A B
JE , B A AR G- i 35 1 W 06 BE T I 9 1 e W A2
XoF T U 2 o i AR A hy 97 1 P e R A2, LA A T
N D (e i T A T P e e, AT 5 B0
T 45 R — o G5B B A ) O RRREAE 23 B AT
AL, R R A T I A7 T ) LU R T
PECT B 2 , S0 R4 2 21 04 25 5 500 )
T REAR LG 2 R W R %) E B RS, DI (A5 3 1R
H b5 pR BB TE 25 5 B I . BERH BL 4 S 500E 3 4 il
TN RRT DA A7 "B T P BRI A R 4 ( 1 L), R W%
TR (R 4 AE X SWMM (1) 2 0% 52 25 A K
Wi, i 07 P A B AR 4 T 76 AR i A0 S 0 48 3 4
P B B FB 4L
4 #Hik

K Python 18 55 4 2 52 B0 1 X 458 AR [ T
SR ST R o AR RVRRAE 30 R EE TR TR
PySWMM #i45 GAFY & T —Fl SWMM 24 [ 8K &
BRAY DL ER R0 SR I 3 DX 88 oA 5] 565 AF T A5 78
AT MR RO . S5 R R B e 58 W H Bk
AR, SC 0 SWMM Y [ A e, $2 0 1
B T LI EK 5515 BT AR B A T T R
PERIRI S0 2 = AR A FUU M R AR M P LA
% IRAE B9 RMSE Fl 2K, £ 1 J5 SWMM i
DA 55 S0 B4 i 22 55 /0N, o R AR it il R A 405
FREE R AL R R A (FAS [] 7 % W9 = 2 NSE
{EAH 225, & A M0 3R i v 11 PR SE i AR ( T L) %
FI =R NSE A BEAR, 38 W] 5 FT AR X SWMM 2
BRI S A B

SE Lk

[ 1] GULBAZ S, KAZEZYILMAZ-ALHAN C M. Calibrated
hydrodynamic model for Sazlidere watershed in Istanbul
and investigation of urbanization effects [J]. Journal of
Hydrologic Engineering, 2013, 18(1): 75-84.
BEHROUZ M S, ZHU Z D, MATOTT L S, et al. A new
the storm water

management model (SWMM) [J]. Journal of Hydrology,

tool for automatic calibration of

[3]

(4]

(5]

(6]

[7]

[8]

2020. DOI:10. 1016/]. jhydrol. 2019. 124436.
MCDONNELL B E, RATLIFF K M, TRYBY M E,
et al. PySWMM: the python interface to stormwater
management model (SWMM) [J].
Source Software, 2020, 52(5):2292.
FET, VESOM, SBOANE, 55 . T3l A o BB AR Y
BN ARPETE [T ], A Eg KK, 2021, 37(5):
97-105.

TANG Ming, XU Wenbin, YAO Junhui, et al. Design

Journal of Open

rainstorm patterns based on numerical simulation of
urban flooding [J]. China Water & Wastewater, 2021,
37(5): 97-105 (in Chinese).

TSCHEIKNER-GRATL F, ZEISL P, KINZEL C, et al.
Lost in calibration: why people still do not calibrate their
models, and why they still should—a case study from
urban drainage modelling [J]. Water Science and
Technology, 2016, 74(10): 2337-2348.
TRTTAGERI I 4R, A L BRI 43 7 B
M AR 2w o A [0 ] R 45 KRk, 2019, 35
(13): 122-127.

ZHANG Yuhang, YANG Moyuan, PAN Xingyao, et al.
Influence of rainfall division method on capture ratio of
rainfall [J]. China Water & Wastewater, 2019, 35
(13): 122-127(in Chinese ).

R, TR BN, 45 . BT Sobol J7 74 Y SWMM
B S RO A AT L) ). K & i 2E 4, 2018, 37
(3): 59-68.

CHANG Xiaodong, XU Zongxue, ZHAO Gang, et al.
Sensitivity analysis on SWMM model parameters based
Sobol method [J].
Engineering, 2018, 37(3): 59-68(in Chinese).

ZE K I AE . SET Sobol 77 ¥ Y SWMM AR 2%
AR BUEIE T[], hIE LK HEK, 2020, 36(17):
95-102.

LI Meishui, YANG Xiaohua. Global sensitivity analysis
of SWMM parameters based on Sobol method[J]. China
Water & Wastewater, 2020, 36 (17) : 95-102 (in
Chinese).

on Journal of Hydroelectric

+ 130 -

EZ BN TAEIE(1996— ), Lo, il g HSIH A, 50 - A
A ST 7 ) S IR B 4t 5 R R
E-mail: wangff1088@126.com
Y75 B H#A:2022-03-06
& [E] H #1:2022-05-08
(i L5



