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Fig. 1 Mesh and bathymetry for storm surge modeling
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Table 1 Estimated parameters of the GEV distribution for the annual maxima storm surge under stationary assumption
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Fig. 8 Fitting results of location parameters under non-stationary conditions at the tide gauges
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Table 2 Results of M-K test of non-stationary location paramet-

ers at the tide gauges

Lo plE Ed:1 RABAEAY
SEVHI 9.25 x 1072 6.8 2008
PRAH 1.61 x 1072 7.1 2007
i 1.72x 107" 6.7 2006
EXUNE 126 x 107" 6.8 2007
AL 141x 107 5.7 2009
P 6.99 x 1071 6.2 2009

T Ak, PR 5 2 R AR — B R 2R OR, N
#3 KIOSKRHHLAEE BRREKLILE

15 cmy 75 45 LW 56T i Ak, TP 75 36 A R 0 1 A4 — 8
WK 22 H /N, 8 emo R, 7675 AP AR M 1
DL, JBCPARABSET 7 AF — 18 B K S kAR T B
6 J: FE ARSI AL, JROP AR BLBE R 1 AR — B 3K
F A A T IR A8 2 2 40 A5 AE A 1L WE 500
Ab, TSR RS T A — 1 B K S R A B A
R 29 80 4F 5 TR HAR I b, JFP- R B T AR —
T3 7K = AR B R 6 S = 2 50~ 60 4F (18 9).
FHTH TR, VT T XU XU, AT fE 2 S R
52 mESH

Oy W B A Y T AR S 38 A AR AR AR IS, AR SC
X 73| A A I = R FHE 7K A B U A R 5 8 AT

Table 3 Comparison of storm surge levels with 100-year return period at the tide gauges
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Fig. 11 The combined probability of tropical cyclone intensity and path corresponding to the annual three-largest storm surges at

Chongxizha tide gauge
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after the year 2008
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Study on the non-stationary characteristics of extreme storm surges along
the Changjiang River Estuary

3
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(1. River and Harbor Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China; 3. College of Harbour, Coastal and
Offshore Engineering, Hohai University, Nanjing 210098, China; 4. Shanghai Flood and Drought Disaster Prevention Technology Center,
Shanghai 200050, China)

Abstract: Under the background of global climate change, the extreme storm surge events caused by tropical cyc-
lones in the Changjiang River Estuary and adjacent coastal area present non-stationary feature. In this study, a
storm surge model for the Changjiang River Estuary was constructed using the ADCIRC model to reproduce the
storm surges during 241 tropical cyclones affecting the Changjiang River Estuary from 1979 to 2019. By combin-
ing the non-stationary generalized extreme value distribution with the state space approach, a statistical model for
capturing the non-stationarity of extreme storm surges was built to investigate the spatiotemporal variability of the
extreme storm surges in the Changjiang River Estuary and its adjacent coastal area. The statistical model can well
reproduce the non-stationary feature of extreme storm surges, which was mainly represented by the time-dependent
location parameter. The time-dependent location parameters at the tidal gauge stations were stationary before 2008
and presented increasing trends afterwards, which was mainly caused by the increase of the annual second- and
third-largest storm surges. The reoccurrence period of storm surge event with 100-year return period under the sta-
tionary assumption was reduced to around 40—80 years, indicating an increased flood risk in the Changjiang River
Estuary. Combined with the changes in the intensity and path of the tropical cyclones that caused the annual
second- and third-largest storm surges, it was concluded that the increasing trends of extreme storm surges were
mainly caused by the increase in the intensity of the tropical cyclone that tracking northward to the offshore of the

Changjiang River Estuary and veering eastwards.

Key words: the Changjiang River Estuary; extreme storm surges; non-stationary variation; extreme value statistics; state

space model
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