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Fig. 1 The location of the Taihu Plain region and its flood situation under changing environment
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Fig. 2 The framework of flood events identification and spatial scale classification in plain regions



1092 i B 2E 784

IS Ak s s R PRI kS 4R B IR E S R
?*E* E] , 4% %{;’3 7J( $ #FJ‘}_E#%E'J éj\ﬂ\j)% Tab. 1 The characteristic index of flood events and its driving

EI‘JLK . ]Z iﬁ 9[:1] YJIKL iEjiZ: Iﬁ] g:: IE—IJ R g ( F{q factors in plain regions
2¢) . JREPERE K E B A O ERR k) fif 5 ey
Sl R R, Kk KPR RA mm
MK E T IR 23 A A AR T 3 PR RIC
B BREIERAKFIIK A, B BoRKERRA RM - mmd
S5 5 UG K 37 1 LI ) ) S 3 FEREIT RD d
3 do LI BE K R A I Y T Qs Koo,
WS R K, — R L a om
it 3 ARSI T, TR 0 2 A A R M m
AR X, 3 FLACI I X A (o e L cA m
KL, KK Ry IR IR Ak A ul m
ORRAK R, KIS KL B e RAE T LKL M m
TR K UL K e BB, PR I35 PP Hkpr A m
I R AN R A Tk RV AWK L I m
Febrz—; A T A X e K Ao i@ﬁﬂ%fszm@ ™ m
HOHI7E B2 e — UL AIRE, ORI AP KL ™meoom
THATERA AR 38 m, 25a 0K RhaAp FI m
— ) o BEIgE KA FM m
232 KSCHAESER V500 WX P P
MR AR 2, WHEEAZ, W R iR md
IR FE m/d

AR~ ST o 3 X 7K =5 S B =
PEIA T2 H AT ST AOME S o ASSCRRIR T BRI . BOieRAOL . RIIK AL At K 5 2
FRAFAESRR, 2T A A A ST o DX W A A ) oy it e S HEBR B IR (1) o %
PR G | FIYRENT SR | AR | [ R R () AT RN o A
PRELFREARTAO . Fe R AL RIS EE L, R S B R T O T T AR . ik
(VACEANCIE Y VAN 4122 VA TS b VAR 32 ) @4 W 127 7 N = S N i A
PRALTE ARG . Fem AP RIRAL, Rt K R X OR B B o K ZER TR pR el
FERIAIKAL . FemiKAL . BEKIHRIR . AR AR ACGHESR A PB4 5 KA A
AR IR 22 (B, 7K GHE AR T K B B LA K IR ], 38 7K 33 4 Sy 3B 7K i R Bk LA 7K I
6] A R R K R B R, T2 XK e 81 S 17 M 0 5%
B, e TR (7 d) K G ZK A SRR bR B K S A i R DX S
FIE
2.3.3 WENEFIRANEZMBEST  FEPLARME—FEE T D SRR O S LS 7~ B%
A DU AR AU TN A2 2 AR e i A o Y ST 1 s DX e 7 i e TR )= E e P ) 7 5
e, ARSCHETBRENLARMG. , B 32 20K N TR AR W AR E , A% 32 20K ah I
TRBEKFFIE AR LM AR o BEAILRARARAR B2 T Bootstap F AR X 45 MR A #E4T DR
AL, SRS A1 Z BRI D B BN AR o 25 R R A5 Ay i o I
JETRAMBERS AU b B A BB R, MO0 T I ) 2 RO M B B D Bk 2 —
ARSI K AR IESE AR (B /K AOL . HEARTKIE | KK A FIR KR ) Sy N AE &,
(55 IR VAN o8/ S VANID N i P VA1V o8 2 VA SN S v o o et i R vy NS



53 T 5 A5 AR X UK RRAT AR b R IR s LR 1093

AL, BSERRYUE R (R) FIPFRZ4aXTR%E (MAE) Al i BEHLAR AR
T4 PR E B HE I R SRR AR AN E T, AR SO X A AR SR AE AT T 100 YA
B, SRS RRR A R B G T HEY , ST IR HPAS R A e, RBZ R
SRR HEFP A R BORRAEYE . B, fRan A TR 058 1 04 R I B A 23 L 100%,
FUIZH R LEX 100 AR I HER A 1,

3

3.1 KiFEMXAERE R KFE

ARSCHEEUT 19712020 4F AW TR X Js3ifs . XA R R Bk S 44, &R
FE UK ERAE QI 3 7R o AP BB X eyl DX Rn A 4 P 3 /K 0 30 5 11.48% . 69.34%
F119.17%, b IX K T2 DL KSR bk o 3, HYOR TSR stk (Bl 3e) . X F
g KAz, FEB R M2 XS R st K, K I (E B HTE s Jer AN X It /K I
BONBET, WK AT AR (3a) o dhakakiE MRS . DXRT st Ak,
PR A R mEa A ([813b) o (EXTFEkKs A, Xtk ik KGR R ik, 5 it
TKAHIE,  JRERUE K KA G R AR (] 3¢) o 1B /K i Rt 6 BM BT /K R B8 B8 i 185 4
FIRa (& 3d) o 1 4ok S 2 HH DX AT el ik Tk 7K — s ELAT A v O ke Ak A | kK K
WL Tk KGH R R A A, R T DX sl T AR R SR R K BR T AR S 1)L S Y R R
K, WHEHAT KRR, M= R BIEE .,

[FIR, ZRSCEEILT 1971—2020 42450 s AR KR D7 50 oK S0 373K, RDRFRAE
TP T R R K, A B RO RRAE (J8130) . X FAERRBK, RRIRE (&

a. YLK A7 b. AKALEKIR c. Fkak R
0.8 0.08

6 49 33 3' 6 T 06 - % 0.06 - 6 009

>y = § %% 304 - 0.34 w 0.04 1 §

= = || % 02 § | % oo %
SR X R S KIR B XK R
ek bk bk Bk Pk gk bk bk

d. KR e. REREEBUK & £ Mtk
o ¥ 6934 . E%ﬁékso% 62.31
=) \ I
E 000 S = § S * = 43 56
* S . < =gl
.’?5!, 0.04 - 00y 00% 2 40 § 2 40 A .38 §§
e 0.02 ;ggi 18 § Eg?; 495 g § g §
JaEB X4 ik JREs X3 FI )i S 6 - A 3%
gtk bk bk dok o dk o bk ko bk bk

P13 ORI it DX SRy Xt oA [] RUBE P ACRRATE

Fig. 3 Flood characteristics of different spatial scales (local, regional, and basin scales) in the Taihu Plain region
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Fig. 5 The correlation between flood characteristics and their driving factors at different spatial scales
in the Taihu Plain region
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Fig. 6 The importance ranking of influencing factors for flood characteristics at different spatial scales
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Tab. 2 The relative contributions of influencing factors for flood characteristics at different spatial scales (%)
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Changes in flood characteristics and their driving mechanisms
in the Taihu Plain region

WANG Qiang', XU Youpeng', YANG Long', TONG Jian’, LIN Zhixin', GAO Bin'
(1. School of Geography and Ocean Science, Nanjing University, Nanjing 210023, China;
2. Soil and Water Conservation Monitoring Station of Jiangsu Province, Nanjing 210012, China)

Abstract: Under the background of urbanization and climate change, flood disasters are getting
more and more serious. Floods tend to shift from single site to multi-sites and from urban area
to suburb area, however, the mechanism of flood formation and transformation at different
scales under changing environment is still unclear. In this study, we proposed a process-based
flood event identification and scale division method. We then detected the characteristics,
changes and driving mechanisms of local, regional and basin-scale floods at the Taihu Plain
region during the past 50 years (1971-2020). The results indicate that floods in the study area
showed distinct scales, with regional floods dominated (69.34% ), and extraordinary floods
were at basin sclae or regional scale. Floods in the study area showed a significant increase
trend, mainly due to the increase of regional floods (accounting for 80.8% ) in 1971-2020.
Flood characteristics at different scales are significantly correlated with rainfall, tidal level,
water level of the Taihu Lake, and upstream water amount. The antecedent conditions of water
level were the main driving factor of local and regional floods (contributing 53.2% and
54.98%, respectively). Total rainfall played a dominant role in the rise of water level for local,
regional and basin-scale floods, with the relative contributions of 64.91%, 65.01% and 78.72%,
respectively. The main driving factors of flood characteristics at different scales and their
influencing degree also have some spatial differences. The results of this study show that the
spatial scale of floods has changed significantly under the background of changing
environment in the Taihu Plain region, which would provide a feasible idea and reference for
the identification of floods and mechanism analysis of its changes at different scales in this
region or a similar estuary deltas area. This can help to ensure the regional flood control safety
under the changing environment.

Keywords: floods; scale features; influencing factors; random forest; Taihu Plain region



