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Abstract ; As the urban waterlogging issue grows increasingly prominent, rapid quantification of the water
surface ratio of waterlogging has become an integral part of improving the efficiency of urban stormwater
management. Based on the water balance equation and the theory of stormwater volume calculation, this
study derives an analytical formula that links the water surface ratio of waterlogging to the key parameters
of rainfall intensity, land area composite runoff coefficient, catchment concentration time, and storage
depth. By substituting the proposed closed-form solution for the conventional iterative algorithm, the wa-

ter surface ratio of waterlogging can be quantified rapidly and explicitly. Taking the central urban area of
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Guangzhou as a case study, this paper systematically evaluates how the water surface ratio of waterlogging
responds to variations in the study area, storage depths, rainfall durations, and rainfall return periods.
The results show that the water surface ratio of waterlogging is positively correlated with the rainstorm in-
tensity, land area composite runoff coefficient, and catchment concentration time; but negatively correla-
ted with the storage water depth. The water surface ratio of waterlogging increases with the increase of the
rainfall return period and rainfall duration, while decreases with the increase of the study area. When the
storage depth is less than 0.7 m, the water surface ratio of waterlogging decreases significantly with the
increase of storage depth. Sobol global sensitivity analysis further indicates that the storage depth is the
dominant parameter, followed by the rainfall return period; whereas the study area and rainfall duration
exhibit only minor influences. This method provides an expeditious accounting program to quantify water
surface ratio of waterlogging for urban flood control and sponge city planning.
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YT 5 W R A [ S 1Y) 25 8 /K T A 2, X R 3
HAERAL S BR R T o 72 o 1) 20 28 &5 05 75 SR I, JGH:
S X A A 1 7Y sl e AT o 2R R, S AR —
TEDREE . AR TR ZM S K TS R R 4
AP AL SEAE SR ) AT RePE , B A AS 7 I 45 R
BN AR bty i A\ B3R VREAE Y v O =X, O HL i —
HBE G SRR T R SR PR3 T 22 50 3 5 /K T
149 AL 2R LA KA [m) 3k T DX 3l 5 FH e, DA 58 36 1% 5 v
YR 2 F R S

5 & B

ABEFEAR A P A T R TR A R S (VA P
PRifE) (SL 723—2016 ) H g J7 4= /K 3 X 1 it LA 2
AW, S RAIE T BTk S AR T SEVE, Al
RALERI PR T 5088 . RIEHTIEEERAT H U
T EELE,

(1) B 877K 1 5 F 5T DX el i AR Y 67 5 S &
BATEdE M, BLAE/NEAR (1 km® ) 15 5 R 3 FOGHK
oM,

(2) ek i BRI 15 2 A T R B I 3 TR R
1T 8] 75 7K TR 3 7 7K T 3R A F L B o) B2 MR 4
X[E](0.50 ~0.75 m) JEARH

(3) 8 & K RN 78 197 7K THI 3R B 32 W) A7 7 ] A 1
{EL, W EKIRAE 0.7 m LU B2 R 24, 76 0.9 m LA
IR R s, P K IR B B AL IX R] 2 T E B
PECUIANZE 7K A A R T | R 3 1 25 ) A 25851
FIFE .

(4) AR g s S 4 2 i 25 0 /I T 38 K, HL
KRB (0. 4 m) INFsc M i 5 o0 B e, 9 &5 K
R (KT 0.6 m) IR AL -2, i A Z X
RS AN AT

(5) Sobol = R gUENE M A R W, & K IR R
M 35 05 7K T R ) e SR S B, A DA e A R A L)
L, 5 [ R I 0 F K IR AR AT R )
JEAE S HANS RO 52 BAE R 5 RN g s AE 5 X
S TR SR AR B0 (BT 75 16 25 25 BT LA
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