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TC ¥ 525 32 IS [R) i [ R A< 46 A S5 8 1l 1 5
Wi 020, R e 5 45 19 4 RO TR AR AR PR R 7 (Pacific
Decadal Oscillation, PDO) 4k - B8 A1 {37 B}, 75 K S 1 Fl
o R R R 5 L O ) Y ) e A% 8, R B0 TC A
Fili {57 & i 7 ; PDO Ak T ¥& 48 {57 B, TC %% Bili £ & i
b FRMEM E & KB, B BR WKV 746 50
fen s, BT AL B il B TC M 22 5 R 30— - P 38 K
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— 38 % TC AT B AR 1Y A8 A 5 4 BR AR 1% 5% A
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25 30 4FE [ A5k TC 3 B8 N fa # W i . RUR AR5
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TC B4R GORR IR T [ 4R L it 6 XTS5
( Shanghai Typhoon Institute of China Meteorological Ad-
ministration, CMA-STI) % 4 1Y) 1984—2017 4F-“CMA #

Y e B A A2 B0 42 (https://www.typhoon.org.cn ),
AL TC Pty 6 AR YA BRI FE A5 B (2017 4R %
Fifi P [ %) 5 RUHE B B T 24 he P9, e B AR s 1] A0
oA 3 WIR), G BT I HOR B B RGO D Gl
DGE =17.2 m/s) B9 TC %R, H AT, i 1 TC A8
A B ARG B R EAKRRE R R TR ME KT, H
T[] S ot TC 5 BE BB AR 25 509, % TC KU
(14 53 A 36 2 7% 3 [ K A W XU 4z v 0 (Joint Typhoon
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%42 %% L (https://www.metoc.navy.mil/jtwc/jtwe.html) .
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S {8 (Gross Domestic Product, GDP) Z .74 fi & &
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Fig. 1 Time series of deaths (a), direct economic losses (b) and

JR IR EAR L B BR 5 GDP Y EL A5/ %

original direct economic losses proportion to GDP (c) caused by
affecting TCs during 1984-2017
HEFRREMEBEHE, 2R MK KIS i, * 2R Al it
95% . 2 AL
The straight line indicates the linear trend, Z is M-K trend test score, the
Z-value with symbol “*” indicates the linear trend is significant at a 95%

significance test
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R 5 0 F1ER il v 6] 4 4772 TC B H AR T8/ 1984~
1990 4 TC “F-¥1i e T- N U 2, P HES T
A CPIARMEAL I 2 B 40 R e . 1990 4R 7, 73
FET- NECEH s /b, (B2 e R B B 3 .
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Fig. 2 The number of affecting and landfalling TCs (a), aver-
age landing wind speed (b) and landing pressure (c) of landfall-
ing TCs from 1984 to 2017
a PSR R 2 43 AR B M LS Bl TC AR M % b Rl e v
LRFIRMNLT I LM <2 MK R 3 8 1 5 * R 2k
i3 95% W2 MK 4
The solid dotted line in a represent the linear trend of affecting and land-
falling TCs, respectively; the lines in b and ¢ indicate the linear trend of
the corresponding sequences Z is M-K trend test score; the Z-value with

symbol “*” indicates the linear trend is significant at a 95% significance test
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LRI AE GDP H s g/, HLAE BT sE T A B
BTN TC K FE MMM 25 T E & R R
T 7K T A S R T DA R £ DR 3 T 1 B AN
W7 58 3 0¥, 25 45 SRIBURT B 13 080K T AR 8 4 At Je i A7
R HEL
3.1.2  ZE (A5 Ai RRAE

i 1984-2017 4F TC K A& F R g it on, 9
AR (HIRIX . BEET) WA TC B Riid 5%, Wi
DA TC & Bk %t £, Wiy LAt TC & ki %00 (K 3a).
J7AR R TC B Bl R B 2 148 1, 34 4R 18] TC Rt
fiti 99 YK ; ¥ FE A 4R B IR 2, TC V- 34 4 45 5 fili 1~2
RS B U SN A s N 1 w5 2
A TC BB R, B b TC ML, fEA 24 4
BOHIBX  EEET )Y 2 TCR M, £48 (HEX ., H
ETIT ) TC 52 0 43 Y 52 30 b 2R e T T 1) oA i /S )
fECHE 3b) o J74R . AREE . WiV, )T PE RN RS % TC 5
Wi 45 g A S, 34 4F ] TC 2 3 5w v $ 4 9ok
138 Y. 106 YK, 91 K . 78 K Ml 77 ¥, [Al i} I3k 45 1y
W2 TC B Rl EAL Z 17 .

Kl 4 7R 19842017 4E h E 4448 ( AR X ELHE
M) TC AR R FER O WL, T 75 . fRAEE A PE 252
TC R B4 2 TR B R HLIX, 4 & (IR X)) 4F
Y B AT 0k 86 /20T . 85 12T, 48 {2 It AN
424¢.5¢, CPLARMEAL 4 48 ( AR X)) #1R (H B 7E 5014
JC UL b, WRVLRN T R R % 100 {278 PL b ([ 4a,
Bl 4b). W EE . A6 A AR AR B & TR R 1042 ~
30427T, CPIARUHEALE 2% 43 il 15 2 33 42T . 25427T
1204270, HAl 4 13 % TC 00 i i A4 13 2 55 it
BN FEACT NECE (] ), Wi, T 45 Fids e
TC FEICT: ANEEL Z 48 1y, FE 58T KB 5]
109 AL 69 A1 65 A, d i T H A X . 7548 i

FT1 19842017 EXMAEFEFEMNTCHEERENERT L

Table 1 Decadal change in mean of TC numbers and the associated disaster in China from 1984 to 2017

i Tc?éuﬁ%iﬂﬁ& Tcﬁrsaz—ﬂﬁlﬂﬁ& ﬁEtA}f& } Ehﬁzéﬁ%il %ﬁacpﬁﬁ%&f{eiﬁ UG E LTI 5
/(A4~ah) /(4ah) /(4 gk/(eca) Wk/(fzota™) GDPHJLLHl/%
1984—19904F 8.6 6.9 588 47.6 197.9 0.36
1991-20004F 7.1 6.6 498 292.0 4728 0.49
200120104 8.0 6.9 301 420.6 553.9 0.20
201120174 8.4 6.3 90 721.7 765.7 0.12
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Fig. 3 Distribution of total landfalling (a) and affecting (b) TC
numbers in China during 1984-2017
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The statistical results do not include the data of Hong Kong, Macao and

Taiwan
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Fig. 4 Distribution of annual mean direct economic losses (a),
CPI normalized economic losses (2017 RMB) (b) and deaths (c)
caused by TCs in China during 1984-2017
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The statistical results do not include the data of Hong Kong, Macao and Taiwan
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Fig. 5 Distribution of annual mean frequency (a—d) and genesis locations (e—h) of the affecting TCs during 19842017
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The affecting TC genesis points are shown in black dots and its kernel density estimation in 25%, 50%, and 75% contours along with the averaged genesis loca-

tion of these affecting TCs in triangle in e—h
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The statistical results do not include the data of Hong Kong, Macao and Taiwan
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Spatial-temporal characteristic of tropical cyclone disasters in
China during 19842017

Lu Ying', Zhao Haikun', Zhao Dan?, Li Qingqing’

(1. Key Laboratory of Meteorological Disaster, Ministry of Education/Collaborative Innovation Center on Forecast and Evaluation of Met-
eorological Disasters/Pacific Typhoon Research Center, Nanjing University of Information Science and Technology, Nanjing 210044,
China; 2. Army 93117 of PLA, Nanjing 210018, China)

Abstract: Based on tropical cyclone (TC) disaster data and the best-track database from Shanghai Typhoon Insti-
tute of China Meteorological Administration (CMA-STI) during 1984 to 2017, this study analyzed the spatial-tem-
poral characteristics of TC disaster in China and their differences for the three prevailing tracks, along with the dis-
cussion of the overland duration and its potential risk. Main results of this study were summarized as follows:
(1) There was a significant upward trend with direct TC-associated economic losses, while the proportion of losses
to Gross Domestic Product (GDP) and the deaths showed a downward trend. (2) TC-associated economic losses ac-
companied with the three prevailing TC tracks showed a substantial difference. The recurving TCs tended to be less
and lower impact, while westward and west-northward TCs appeared to be more and higher impact in China. Partic-
ularly, more frequent TCs with westward movement affected the Guangdong, Guangxi and Hainan provinces. TCs
tending to west-northward tracks mainly caused a serious TC-associated disaster in Guangdong, Fujian, and Zheji-
ang provinces. (3) The average overland duration, as a potential index for TC-associated disaster, showed an up-
ward trend. Note that the reasons on the changes of TC overland duration for the three prevailing tracks appeared to
be different. The increased average overland duration for recurving TCs were likely to relate to the decreased in TC
average overland translation speed. In contrast, the increased average overland duration of westward and west-

northward moving TCs were possibly due to the increased average distance that TCs traveled over land.

Key words: tropical cyclone; disasters; changes in prevailing tracks; overland duration; spatial-temporal distribution
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