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Fig. 1 Location map of the study area
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Fig. 2 Evolution Process of Land Use in the Liede Stream
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Fig. 3 Partial Modeling Results of the Hydrodynamic Model of the Liede Stream Basin

0. 557; AE#230604 [ W If 5% T 45 #0719 NSE {8553 5]
410.695.,0. 666.,0. 597, I 34 2% 5 3 B AR YR 4DL %
BT, R
2.5 JRALGE LA IS

BT T RAE K dm il T AR 2 S50
ELR D) , i 2 A T T B b O s AR T =24 h ik
TR WG S8 A5 I i M A8 25 RALA K P-
I 70 53 A A5 R F o B2 1A 31 R [ 33 5% 11 s
T T A, PN S 4 R B AR
PR A BT I R R . B S 0 A T T R R A
[ R E o A=, RIS 2 F A, S8 AHOC
WFFESY T M T B [ S o LG 70% , 0
LI NI RE TR TR AR A T R A B R O R
H 5 T X — ORI T A v i B o k= K
JF 5 B4 T BRI S I R BSR4 it A
FREFMIGUE R MIKE FLOOD #5480 8 Ho i
i 0 O e R Ry S, DA AR S g i
I, OF 5 B 2R 1Y T H O A5 R AT 3E R X T
I3HT

R AT S R T AR SR G R 2k,



KIS, A SRR S

CT AR R B B B A 5

[ R (mm)

0 el — R LRAAR — 7 ALK
- BAFRRAR — ARG
—— T I — BT ERARLA L - 9

0
20:00 21:00 22:00 23:00 24:00
Lz

= e — mmwm — Eﬁ!rﬁ?;bkﬁ
— FUf —— B ARFRULK
— ma@mmm— Kkt 4 o

(b)#230604 [ Ry BIIL45 R
2475 (a) K ZER (b))

Fig. 4 Spatial distribution of maximum water depth (a) and water level variation (b)
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Fig. 5 Comparison of Flow Hydrographs between the Guangdong Comprehensive Unit Hydrograph Method and the MIKE
FLOOD Coupled Model
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Fig. 7 Comparison of the Improved Unit Hydrograph Method Results with MIKE FLOOD Simulation Results
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Table3 Comparison of simulation accuracy under different

improvement scenarios for each Return Period
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Adaptive Improvement of the Guangdong Comprehensive Unit Hydrograph Method in the

Context of Urbanization
ZHANG Peng', FENG Yuanjun®’, WANG Zhaoli’, WU Xushu™

(1. Guangzhou Zhukeyuan Engineering Investigation and Design Co., Ltd., Guangzhou 510610, China; 2. School of Civil Engineering

and Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract: With the acceleration of urbanization, the Guangdong Comprehensive Unit Hydrograph Method (GDUH)—a standard

approach for design flood estimation in ungauged basins—faces growing applicability challenges in complex urban environments. In

the Liede Stream Basin of Guangzhou, for instance, the impervious surface ratio surged from 26% in 1985 to 86% in 2023, drastically

altering rainfall-runoff processes. At the same time, high-precision physically-based models such as the MIKE series remain

data-intensive and often impractical for routine engineering. An adaptive improvement of GDUH is therefore urgently needed to

enhance its accuracy and practicality for storm flood simulation in urbanized catchments without resorting to full-scale modeling.

Taking the Liede Stream Basin as a case study, a MIKE FLOOD coupled model integrating MIKE URBAN, MIKE 11 and MIKE 21 was

first established and rigorously calibrated using observed water levels and inundation data from two historical rainfall events. This
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model served as a benchmark to systematically evaluate the simulation deviations of the traditional GDUH under design rainfall
scenarios with return periods ranging from 5 to 200 years. The evaluation revealed that the traditional method consistently
overestimates peak discharges and delays peak timing by 60 - 80 minutes, indicating significant inadequacy for highly urbanized
watersheds. To address these deviations, an improved approach coupling drainage constraints with a time-delay correction mechanism
was proposed. The method comprises three steps:(D) temporal-spatial reconstruction—assuming instantaneous rainfall-runoff response,
the original GDUH hydrograph is concentrated at the time of rainfall and then proportionally distributed to 54 drainage outlets and the
main river; @ storage-drainage correction—an adjustment factor o (calibrated as 0.4 for the Liede Basin) limits the maximum
conveyance capacity of each outlet, temporarily storing excess inflow and gradually releasing it when capacity becomes available,
thereby mimicking urban ponding and delayed drainage; 3 time-delay superposition—a propagation time matrix is constructed using
Manning's equation for both pipeline and river segments, all sub-runoff processes are delayed correspondingly and superimposed at the
basin outlet to form the revised total flood hydrograph. Results show that the improved method performs excellently under moderate- to
high-intensity rainfall (return periods > 20 years), with relative peak flow errors below 15%, peak time deviations within 10 minutes,
and Nash - Sutcliffe efficiency coefficients around 0. 9. Under low return periods (5- and 10-year), the standard correction yields peak
errors of 34. 5% and 19. 0%, but these errors can be reduced to approximately 3% by dynamically calibrating the channel water depth
parameter, which governs flow velocity and propagation time. Comparative experimentswithout resorting to full-scale modeling
confirmed that the instantaneous reconstruction step is essential: without it, peak time delays of 90 — 100 minutes persist and NSE
values drop markedly. The proposed method is structurally simple, computationally efficient and imposes low data requirements. It
effectively improves GDUH's simulation performance in urban catchments and provides a reliable, practical technical pathway for flood
control design and stormwater management in highly urbanized regions.

Keywords: Guangdong Comprehensive Unit Hydrograph Method; MIKE FLOOD; runoff process modification; design flood; urbanized

catchment; Liede Stream
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