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Exploration of Rapid and Fine-Scale Investigation Method for Single Urban
Waterlogging Events Based on Multi-Source Data: A Case Study of the “6-24”
Changsha Urban Waterlogging in 2024
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Abstract Urban waterlogging disasters pose a serious threat to urban operations and public safety. Rapid and fine-scale investigation of

individual urban waterlogging events is a critical basis for emergency response and disaster risk assessment. This study proposes a
multi-source data-integrated investigation framework for single urban waterlogging events, incorporating pre-event forecasting, event-
time impact localization, and post-event field investigation and event archiving. The framework clarifies the roles, spatial scales, and
temporal stages of different data sources, thereby standardizing urban waterlogging mapping and documentation procedures. Taking
the “6-24” urban waterlogging event in Changsha, China, in 2024 as a case study, multiple data sources—including hydrological-
hydrodynamic modeling, rainfall monitoring, social media information, ground-based surveys, and satellite remote sensing—were
jointly applied to accurately delineate inundation extent and water depth within 48 hours after the event. The results indicate that
the rainfall core was concentrated on the eastern bank of the Xiangjiang River, with significantly higher precipitation than on the
western bank. Severe waterlogging was mainly distributed in the older urban areas on the eastern side, causing traffic paralysis and
infrastructure damage. The proposed methodological framework substantially improves both investigation efficiency and accuracy,

providing reliable data support for scientific research and disaster risk assessment.
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Fig.1 Technical framework for investigating single urban waterlogging disasters

https://www.shplanning.com.cn/. All rights reserved.

HHRIR:EHE%.

RESILIENT CITY #M&igd 107



LM% SHANGHAI URBAN PLANNING REVIEW

E
n

I:!.ﬂimz-a:-x
REEEIRS
ERESLEH>2

s

E2 LAFLO-2DJ9fl89im i 5 MR E R AR E
Fig.2 Flowchart of the urban waterlogging simulation
procedure using FLO-2D as an example

AR BB RE B G ) o AR B BRAIE T B 2 B B i
SR 0 W 1R I A0, SO ) BTl BT 25K
FRPHS 6 B2 45 T A o

1.1 REIFNER : RIS IRINS KL TI

TG — 3 N B7 0k & A, T B4R A AT
YT A B 1 B EAT AL, i 8 VA A BA AR 75 5
O 2 3 i P 3 R AL R A A R B A AE
- 2T 1o R DX R BR R A UL, BRI 48
8% o T PR AR 0L 090 45 SRAE B K 5 i R AR
B o A] TR e I AR 2 K X, S R i
P SRR SR AL X, 46/ sl A4S S
W R X o P9 B BRI 4, D 520K
SOKE ISR AT 3% 8%, IMIKES InfoWorks
ICM+ SWMM- LISFLOOD-FP- FLO-2D%%1,
SEAGAS [F) B T 1 BT 4 YA 358 3 A e T8 VR
(WLE2)

12 RESFER  PRERIE RIZ BN 75 5

HRAE R GRS T I AR B
IR AT T — A B A S R, (L
FORGHER RIS A% T B A AR T Bk
5 3R BEAR B, AR 0F LB 2 R E M AT L
B, ML B B By 6 A W A AR T R A
R R TR R M, 25 AR TR ON R
SR 0 L 7 5 HC, A "L B e, L
P i 5 LA B B T 5%, AL 52 R X PR
55 A8 S TT 5
12,1 S 55 D5 Al B B e MR

5B R P A 22 AR B e T 2 S DL 3L
B 70 2 3 ¥ 1T 4 A3k Y 3 I AR K A 2 DAL
e, 55 K BB R B 043 AT , BRd A i
AR e 4 T 2 K DX 0 T 3 R 3
VIS ], 45 B YRR BA AR\ 50, A S 380 I 2o 7

108  #ltktph RESIL’JI-'.P{E)%I:'PY

®1 RERORIBERR

Tab.1 Investigation strategies for disaster area grading
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Tab.2 The selection of flood reference objects in
media information and resident interviews and the
estimation method of water inundation depth
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Fig.3 Steps for extracting flooded areas using satellite remote sensing
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Tab.3 The content and mapping elements of the thematic map for the investigation of single urban waterlogging

disasters

EHRR  TEEGER

SIERES

LSEES

WIS RIELERS N5 L8R EE N E

BRREE BARE

WHEEPEEX  RE TR T EE
B R EE AR GIRE

DPEERREAELT DEERRIAKEER

KAERRX TR EEER. AT,

HEEF TNREAATES RRLIASERREN

REE

KNERXAF RS ERXSEEICR R ER

EESESREE

SEE WETEATERE
M5 A% B E S RE BRAAKSEITEEK
RHEBLSCENASRE M EEER TR KMEEETAKE
M5 A B E S RE . BRAKSEITEEX
Gepaem e s XIWVRREKER A EEER. AR R METE
R RS CE N SR E e EEE

BBRVKRNTEE 2o

5 2 e B9 8 B AR KU

FEER AR EBRIKR TR R
HEFEARGERE

ERERTNH

BREREXNETHRK
B ERY E R FERTER

MRERO. RIFEBAERK ATERER X
HEFELFERE

PERGRAREN RNERER PRI

BINERF [ Pre e i PERARITHEL
SR E WFIEE G PR RFENERX. T EERK.
- EENFROBER AR R EE LR AR EE
ERE7EE WNE RS AERNE Elx S REERINEREK. TE2ERK.
e SEENERDHER A R EE AR E

https://www.shplanning.com.cn/. All rights reserved.

R KIR: 4 B

RESILIENT CITY #M&igd 109



LM% SHANGHAI URBAN PLANNING REVIEW

El4 FLO-2DMEBERRERM (B:m)
Fig.4 Simulation of inundation range and depth

using FLO-2D (unit: meter)
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Fig.5 Spatial and temporal distribution map of rainfall (from 5:00 to 17:00 on June 24th)
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Fig.6 On-site survey record
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Tab.4 On-site investigation of affected areas and water depth
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Fig.7 Measured map of inundation extent and flood depth in the middle and lower reaches of the Guitang River,

a severe disaster area (unit: meter)
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Fig.8 Inundation extent extracted from radar remote
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Fig.10 Comparison between on-site survey results and satellite remote sensing
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