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Assessment of waterlogging resilience in Beijing based on quantification of economic losses under climate change//
ZOU Jiaxiang' , DUAN Cuncun®, CHEN Bin', WANG Hao’( 1. School of Environment, Beijing Normal University, Beijing
100875, China; 2. College of Water Sciences, Beijing Normal University, Beijing 100875, China; 3. College of Architecture
and Ciwil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Based on the InfoWorks ICM urban waterlogging model and coupled with the economic loss calculation of
waterlogging, the system performance curve of Beijing was characterized under different climate scenarios in the future and
rainfall recurrence periods. A dynamic assessment system for waterlogging resilience in Beijing was established, taking into
account the resistance, adaptability, and resilience of waterlogging. The impact of future climate change on waterlogging
resilience in Beijing was quantitatively evaluated. The results show that under the combination scenarios of SSP2-4. 5,
SSP3-7.0, and SSP5-8. 5 climate change and rainfall recurrence periods of 5, 20, 50, and 100 a, respectively, Beijing
has a higher level of waterlogging resilience. Among different land use types, industrial areas have the highest resilience
level, while residential areas have the lowest resilience level. The waterlogging resilience level of Beijing inner ring area is
significantly lower than that of the outer ring area.

Key words: urban waterlogging resilience; system performance curve; quantification of economic losses; InfoWorks ICM
model ; climate change scenario; Beijing City
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Fig.1 Overview of study area
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Table 2 Parameter values and error test results of

rainstorm intensity formula
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Fig.2 Short duration precipitation processes in different climate scenarios under different rainfall recurrence periods
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Table 3 Selection results of parameters for runoff model
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Fig.3 Model calibration and verification results
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specific rainfall scenarios
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Table 4 Characteristic indicator data of quoting

cities and Beijing in 2023
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Fig. 6 Spatial distribution of land use types in
Beijing in 2023

B[R] 25K B L 52T 5 h PN N B BUK 5 & 5 i
KGR TR R A6 5 T R G REIN 4L, 45
RULE 7, B 7 AT AR L dE T AR R4 A
s RGBT &R AR A AR, denth
ARG RGeS I HEHTI A BEK FF AR 1 50 min i
WA K TT IR 5 B 50 ~ 125 min , 9K 52 3 J B 7K T
R 125 min Z 5, TEHPTI, REMERE(E S LA
2 IR R BRI BT IRBT T, JE TR A
BrAKPLBIME A 50 min, #4350 min B (8] 5 25 J5 0 T
P 7 BRGS0 71T 22 e 1 R DRk T I, R B M 3k
X7 RIS W B, 125 min Z 5, 80T R 40
PEREIEA B /N, RGEPERETT IR 171, RIS By
B, bl Rk e R o208, 205 2 h i)
BB, IR T R G RR(EAE S h R AR B
A, A6 5T T B ) M A AR ke L R 0. 896 ~
0.911,SSP2-4. 5-5 a I 5t iy N U5 W 1 (H % K, SSP5-
8.5-100 a 1% 5t A N B PR M A /N o [R]— 5 7R 2 R
WF i B R B SR AR A A s 2
AR 5 HE i B v 3 i R AT, O LB A T B
BRI Ik BRI

1.00 —SSP2-45-5a SSP2-4.5-50 a

0.98 —SSP3-7.0-5a SSP3-7.0-50 a

0.06 - — SSP5-8.5-5a SSP5-8.5-50 a
o — SSP2-4.5-20a — SSP2-4.5-100 a
£ oot SSP3-7.0-20a — SSP3-7.0-100 a
= 09} SSP5-8.5-20a — SSP5-8.5-100 a
¥ 000

0.88 |

0.86

0 50 100 150 200 250 300
A5 8] /min
7 AEHTARAGHERTHRSGERE ML
Fig.7 System performance curves under different

combination scenarios in Beijing
3.2 AEtF AEEB AT RS
% B SSP2-4.5-5a, SSP3-7.0-20a, SSP5-8. 5-
50 a 1 SSP5-8.5-100 a 4 FhZH 518 5% , XA 5 T AN [F]
. 89 .



- H ) P 2 0 B I T R G RE R AT B OY, 45 R L
K8, HIIEl 8 Tf UL, ] — i A b 1| FH 28 0 76 A [] 4
HAE SR RS ERE H A AR AR 1L, T AS [F] ) £ s
FIHEAIM R G R R B 225 . T X RSE
PEREZ B /N, RPN RPTI K 6 N 5,
PERIPER AR N | Rl 2k S BK SR, Rl XA
IR S5 X R G v g M AR AL B A — 3, Bk IX.
DB X 28 R 45 X 45k, (R B 1 58 7
225 min B PRI N 87 RS MERE R IAH R, ARG
RE i K e X, REMERE AL E] 0. 6, Hh
LR R EBVRIAAR , ASTR] - R 2SR v Tl X Y
P PR R 5, A 0. 985 ~0. 989 AT 52 X (1% N 155 1)
PEMEEAR, H 0. 660 ~0. 690, H VK ML IX (0. 836~
0. 848) FI/A LR 551X (0. 841 ~0. 854) |, N IR 55 X
PIVEERS = TR, SR PPAG 25 R B b 1 oy
TolkIX,

SSP2-4.5-5 afEE

SSP3-7.0-20 af¥E
— SSP5-8.5-50 aff %
— SSP5-8.5-100 afi:=%
— SSP2-4.5-5a Tl

SSP3-7.0-20 a Tk,

— SSP2-4.5-5 afl
SSP3-7.0-20 a Fil.
SSP5-8.5-50 a il

— SSP5-8.5-100 a k.

— SSP2-4.5-5 a N LR %%
SSP3-7.0-20 a A LR %5

— SSP5-8.5-50 a Tl — SSP5-8.5-50 a A LA 45

— SSP5-8.5-100 a Tl SSP5-8.5-100 a A3/l %5

1.0
09}

2 0.8

2o

807}
NS
0.6 -
05 L L L 1 1 )
0 50 100 150 200 250 300
5 18] /min
B8 IEHEHEGESETARLMA ALEEE
RGTIERE M 2%

Fig.8 System performance curves of different land use
types under different combination scenarios in Beijing
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Table 5 Proportion of areas with different levels of

waterlogging resilience in different combination scenarios
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SSP2-4.5-5a 87.58 9.25 2.70 0. 40 0.07
SSP3-7.0-20a 83.72 11.78 3.79 0.59 0.12
SSP5-8.5-50a 81.49 13.49 4.22 0.67 0.13
SSP5-8.5-100a  82.15 12.31 4.63 0.75 0.16
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Fig. 10 Spatial distribution of various waterlogging resilience levels in Beijing under different combination scenarios
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