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Fig. 1 Global distribution of tropical cyclone source areas'
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1. Atlantic basin (including the North Atlantic, the Gulf of Mexico, and the Caribbean Sea); 2. northeast Pacific Ocean (from Mexico to the International Date

Line); 3. northwest Pacific Ocean (from the International Date Line to Asia, including the South China Sea); 4. north Indian Ocean (including the Bay of Bengal

and the Arabian Sea); 5. southwest Indian Ocean (from Africa to 100°E); 6. Southeast Indian Ocean/Australia (100°E to 142°E); 7. Australia/Southwest Pacific

Ocean (142°E to 120°W); RSMC denotes Regional Specialized Meteorological Center
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Fig.2 Schematic diagram of basic conditions for typhoon formation
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a and b are conventional instruments for tidal flat observation including
RBR (water level, significant wave-height, significant wave-period), AD-
CP and Aquadopp (current velocity profile), ADV (3d velocity and bed
level), OBS (suspended sediment concentration) and ASM (suspended
sediment concentration profile); ¢ is current meter for lagoon environ-
ment observations; and d is water level gauge (modified from references

[20-21])
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Fig. 4 Typhoon characteristics in the Northwest Pacific region
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a is typhoon tracks from 1945 to 2010 (gray lines indicate the typhoon tracks and the black points indicate typhoon genesis, modified from reference [22]); b is

four types of typhoon tracks: (1) represents typhoons traveling towards NW-N, with around 75% of them causing landfall over East Asia, (2) represents

typhoons moving towards W-NW, with 97% of them striking Southeast Asia and/or southern China, and (3) and (4) represent typhoons moving towards NW

and NE, with a small probability of reaching land (modified from reference [23])
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(modified from references [65—68])



146 WHER 415
‘ c e
- Ca ]
' - Sr
g —
@ .
1% 4
0_ 200 400 600 O 1 2 0 50
F /% C /%
R e%)ﬁ%@% ] a'E‘JDﬁ Efé?ﬁ'
0.1 02 01 02 03
TifRES /% St RES /Y%

&7
Fig. 7 Optical image (a), X-radiograph (b), grain-size (c)

AT SO B (a) . X BT R (b), KR40 4T 18] (o) il X BF 56651 (d, o)

and X-ray fluorescence (d, ) from representative storm deposits

X S I8 7 AR D D RR S J5, TR € )2y A0 UKL D AR (318 STk [75] k)

For X-radiographs, white layer represents coarse-grained, dense sandy material and black layer represents fine-grained, organic-rich fair-weather, backbarrier

deposits (modified from reference [75])
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Global distribution of coastal boulders with different causes (modified from references [106] and [107])
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Fig. 9 Typical typhoon boulder deposits (Xiaodonghai, Hain-

an Island)
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Obtaining typhoon information from sedimentary records
in coastal-shelf waters

Gao Shu', JiaJianjun', Yang Yang', Zhou Liang', Wei Wen', Mei Yanjun', LiYa’nan',
Wang Li', Zhao Peipei', Liu Zhengiao', Zhang Lifen'

(1. State Key Laboratory of Estuarine and Coastal Research, School of Marine Sciences, East China Normal University, Shanghai 200241,
China)

Abstract: The typhoon intensity-frequency relationship over a long period of time is related to climate change, but
it is difficult to provide sufficient information from instrumental and historical records. Therefore, to extract storm
information from sedimentary records has become a critical scientific problem; the solution to the problem can
provide a decision-making basis for coastal cities to cope with future climate and sea level changes. The present
study on the progress in the research of typhoon sedimentary records shows that shelf mud deposits, beaches and
coastal dunes, tidal flats, lagoons and storm boulders contain records of extreme events. These event layers can be
identified by stratigraphic sequence features and sediment characteristics. Typhoon records along the coastline of
China have been found in large quantities, but further improvements to the information-obtaining methodology are
needed to distinguish between deposits of typhoons, winter outbreaks, river floods and tsunami events. Thus, in
terms of the information on typhoon intensity in shelf muds, coarse-grained and shell particles in the deposits can
be used as indicators of intensity of bottom resuspension, but calibration with sufficient measurements is required.
The elevation of typhoon deposit on the top of beaches and coastal dunes may indicate the height of swash during a
typhoon event, while the size of storm boulders has a significant correlation with the offshore wave height. These
data can be used to deduce typhoon intensity, although they are not enough to establish the intensity-frequency rela-
tionship. Tidal flat and lagoon deposits have a high continuity and can be used to reconstruct the time series of
typhoon events. However, the solution to typhoon intensity is not unique because different combinations of maxim-
um wind speed, path, landing place and duration may produce the same event deposit. We propose that a new meth-

od of obtaining typhoon information should be developed to solve this problem. Numerical simulation of modern
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process, with the help and assimilation of available data and knowledge of typhoon events, would be useful to repro-
duce the characteristics of event deposits. Then, inverse simulation for event deposits can be carried out for mul-
tiple locations, to constrain the solution domain. This method may be referred to as "solution domain constraining
method". The uncertainty can be further reduced by means of big data analysis, i.e., incorporating other dataset of
typhoon intensity into the simulation system. A combination of dynamic process simulation and big data treatment
is helpful to the establishment of the intensity-frequency curve of typhoon with the same time scale as the sediment-

ary record; on such a basis, the relationship between typhoon variation and climate change can be analyzed.

Key words: typhoon processes; event deposits; intensity-frequency relationship; sediment dynamic simulation; solution

domain constraining method; coast and shelf waters



