KFKEBEAR(PEL) $E56%5 2025 FE3H

WRIS , 2252 H, IMENL. L3R AV AR (XTI B N B BUK S R AT SE . IRE TR C OB ]. KR K AR (Fh3E30) |
2025, 56(3): 87-97. DOI. 10. 13928/j. cnki. wrahe. 2025. 03. 007
CHEN Peng, LIANG Xinyue, SUN Yingyue. Study on the effect of soil permeability changes on the process of urban storm waterlogging dur-

ing heavy rainfalls; A case study of Nanguan District, Changchun City [ J]. Water Resources and Hydropower Engineering, 2025, 56(3) :
87-97. DOI; 10. 13928/j. cnki. wrahe. 2025. 03. 007

TEEEBRZTUX T RERRFRKIE
IR UREHEXX A H)

& my, AR, FiEB
(FMIFSE A B F S REFR, E/4 HF 136000)

W OE. [B6)] ARERPFRTREBAZG S AL, WA IE5ERE TSR T RGN 67
FER, KBRERFFRTREAIANFORAG, [FE] RARI KRG HFFE, THERHTHE,
WRREF ik, GoMERTRERAZIAAREE | FTHEEHEE, WA T REMEE L E AT T H
TARKEE . BR, RREFRBRKGAFZEZAYm, [ER]) 2REF. ABRKEERA, Hx1
PRREFRADBRKEESH A 1.30m, 0.10m, HF2 PREAERZDARKEEA0.95m, 0.05m,
F3PRAE R ADBRAKEEHS0.35m, 0.0l m; WBRKEREE, Hxl, Bx2, BE3FPRAE
oA A 28.96 km? | 14.40 km®, 4. 16 km?; WARKERA, 3HEFTPHAARGRKIR Y FLH
A A1) I e A, AR AR R T, MFR R BRARARERAE, &R RRKARLE
R R ZFEWIE MRy, LRy L 5% ~20% L& K, [BERTELRK; AR R ARKILER
kA, w1 AHER 3 PRAFHRARAKALE IR £ A 60 min, [£6)] iR THKE E
BT AR HIOBEIRT RN AR, AR R TRAUT AR T GBI REA S | BT A B
JERL 23R T I R s TAR AL e AR |

XKEBIR: AFERE; WHEER; MRS, LBESEN, RMEAEN,; KW

DOI: 10. 13928/]. cnki. wrahe. 2025. 03. 007 FRFE ( FIRERS ) #R545 (OSID) :
hESEE. X43 TEREDE: A XEHS: 1000-0860(2025)03-0087- 11

Study on the effect of soil permeability changes on the process of urban storm waterlogging during
heavy rainfalls; A case study of Nanguan District, Changchun City
CHEN Peng, LIANG Xinyue, SUN Yingyue
(College of Geographic Science and Tourism, Jilin Normal University, Siping 136000, Jilin, China)

Abstract; [ Objective] With the goal of mitigating or inhibiting the severity of urban storm waterlogging, the inhibitory effect of

soil permeability changes on urban storm waterlogging is studied. [ Methods ] Hydrological and hydrodynamic methods, infiltration

RS BHA: 2024-02-26; fEEIHHE: 2024-04-18; RABH: 2024-04-25; MEHMBARE: 2024-06-18
EE&WH: HMEEETIH (JJKH20220434K], JJKH20230503K]) ;3 FEZ HAAFRER 4T H (41501557)
1EERN: B M(1980—), B, #Hdz, w-barsASIm, 4, WF ARKERE TSN 2E P, E-mail: ppl1290@ 163. com

BEEE . ER(1980—), &, HfZ, BILBsESIm, Mt AR FE XN 50 2 BT, E-mail: syy800201@ 126. com

©kKditorial Department of Water Resources and Hydropower Engineering. This is an open access article under the CC BY-NC-ND license.

Water Resources and Hydropower Engineering Vol.56 No.3

87



B B8, S/ 1S EERUNETHRERRABIRAIREZINR, MUSETBEXX A B

coefficient calculation, and scenario setting were used to comprehensively construct the urban rainstorm waterlogging numerical
model and infiltration volume model. The effects of different levels of vegetation coverage on factors such as depth, area, volume,
and duration of waterlogging on the urban subsurface were investigated. [ Results ] The results showed that; in terms of
waterlogging water depth, in Scenario 1, the maximum and minimum water depths were 1.30 m and 0. 10 m, respectively. In
Scenario 2, the maximum and minimum water depths were 0. 95 m and 0. 05 m, respectively. In Scenario 3, the maximum and
minimum water depths were 0. 35 m and 0. 01 m, respectively. As for waterlogged area, the areas in Scenario 1, Scenario 2, and
Scenario 3 were 28.96 km®, 14.40 km®, and 4. 16 km®, respectively. In terms of water volume, the reduction rate of water
volume in the study area decreased as the rainfall intensity increased, and the difference decreased with the increase in rainfall
intensity. In terms of water level in the study area, the maximum water level decreased due to the increase of vegetation
coverage, with the reduction rate fluctuating between 5% and 20%, but the overall change was minor. In terms of waterlogging
delay time in the study area, the time difference for the maximum average water level in Scenario 1 and Scenario 3 were
60 minutes. [ Conclusion] Increasing urban vegetation coverage can effectively mitigate the severity of urban storm waterlogging.

The results of this study not only serve as a reference for the rational planning of urban green spaces, but also provide a decision-

making basis for the government emergency departments in their disaster response efforts.

Keywords : waterlogging disaster; inhibitory effect; vegetation coverage; soil permeability; numerical simulation; rainfall
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