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Fig. 1 Location of the Taihu plain region and distribution of hydrological stations
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Fig. 2 The identification of flood events and morphological characteristics over the Taihu plain region in 2016
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Tab. 1 The potential influencing factors of flood morphological characteristics in plain regions
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Fig. 3 Flood morphological characteristics under different urbanization degrees and rainfall levels
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Fig. 4 The non-stationary and trends of flood morphological characteristics over the Taihu plain region



1134 FOoR A P IRUK IR DRI SRR AR A S H i R 3% 2787

TR (Klde) o BB /KHRAE 54 AT R 2848 J5 101 S I0AH S AR fb ka3, S miia T T
K, MR EIEE LT (p<0.05), HABEAYHE N #4340.628 mm-d"-a” (p<0.05)
(K4d),

MZS R AR, AW R W X6 7K 57 A6 61.5% 3l s A7 78 I 35 58748, {HK A7 8k i
PIARFEAE i 25 58 A8 AR, KK G 32 IR 7K 2853 A 46.2% F153.8 %l i A7 1E I 35 58 A8 oy
fIE (E5) . MZEASHIRIRE , PG KA 2848 55 FEAR20004F 2 )5, k7K SR FR 7K o %
S0 2 A (Rl A IS TR 32 AR 20004 2 J5 03X AT RE -5 AT itk X KRR A T Ak
IRRA S, 20004F LU, AT Ji i X 7] I 7Kk 2R 4500 . Al T b KRR B % 1 22 K )
TR S XK E AT A SRR TR, EETEH SR, T
FEM—KOI R FR, MR BB ESHE AR

AR RS 28 R A R, 45wl A b K O 24 S 8 Tk, Hodh 7 oe g pEm)
WA HERT76.9%, T AR bR K, £8]16.67 mm-a” (Kl6a) ., KALEKIRZ LBIA
SE D AR, W DX BRI 0 AT LS s R S K, 15-5.78 mmea” ([El6b) . T Ak
TRK RS I A, Ho38.5% Ay sl sk B B KT, AT L iR K (A
2.51 mm-da’, p<0.05) (KEl6c). I ks iR /K 2R 2 s ks, Hoh k3] 5 2K
Tk E153.8%, TEH I EHERA (1.92 mm-d'a”. p<0.05) (Kl6d).

a. PEIgIK A7 b. KA K i

0 20 km

K5 RS X AL S S8 SRR IE

Fig. 5 Spatial distribution of breakpoint for flood morphological characteristics over the Taihu plain region
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Fig. 6 Spatial distribution of trends for flood morphological characteristics over the Taihu plain region
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Change of flood morphological characteristics and
its influencing factor over the river network plain region
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Abstract: The morphological characteristics of floods are important indicators for flood
prevention and control, and have important indicative significance. Traditional hydrological
studies mainly focus on the change of characteristics in flood magnitude under the changing
environment, and the characteristics and mechanism of changes in flood morphological
parameters under the influence of urbanization and climate change remain to be further
explored. Taking the highly urbanized river network area of the Taihu plain as a typical
example, this paper proposed a process-based method to identify flood events, and revealed the
change in flood morphological characteristics and its driving mechanisms between 1971 and
2020. The results show that not only the flood magnitude (peak water level and water level
increment) but also the morphological characteristics of flood fluctuation (such as rate of rising
limb and recession) have changed significantly in the Taihu plain under the background of
changing environment. Impervious area has a non-linear effect on the flood morphological
characteristics. In the study area, the stations with significant breakpoint for peak water level
occupy 61.5%, and 76.9% stations showed a significant upward trend. 46.2% of the stations
have a significant breakpoint for rate of rising limb, and all stations showed an increasing trend,
among which, 38.5% of the stations reach the significance level. A total of 53.8% of the
stations have significant mutation and significant trends of recession rate, and the recession rate
reaches 0.628 mm-d'-a" in the whole period in the study area (p<0.05). The antecedent water
level conditions and rainfall characteristics are the main driving factors affecting the flood
morphological pattern in the river network area of the Taihu plain. The results of this study
could deepen the understanding of flood evolution in the Taihu plain region under a changing
environment, and provide reference and support for flood disaster prevention and control in
similar plain river network areas.

Keywords: flood morphological characteristics; explainable machine learning; changing
environment; urbanization; river network plain region



