H36% 4w MABEFEFER
2017 4E 11 J] Journal of Applied Oceanography

BETEBFIEXNRHREXNEFIES B OM

(L AR BUR G, AR AR 350003 ;2. P EREFE ST S5 BE, IR 715 2660715
3. R TR T R S T DR A L AR A AN 350003 )

BE. TEMEZXEBZRNERAGARAS TR — RNLETEEEEFRASZBERA L
BITEN. 5 TZRBEHRGRELEBEFEREFNG TR, ATEZEEA PO, 47 R BAE
6 IR 9 U 04 2 AR AR AT 2 25 A0 09 R4, LIS AR AE T | R AL & RAR R
WA A R TR R KRR e 3 . AR R R AW, i R 3K 10% AR F 69 R S & A
B A A 355, =341 em; B A @ R LR E A 0.162 em/a; TF—8B 8 & K oP 8 AR H 895
hPa, Z A EB 69 R K & KRk ¥ 124 40 km. AT R ZHAM LA L F & RAB%k B G
Fa R ERIG K/ B K B, VABRIG K Fo iR K6 £ 73047 T H @R, FE SR KREZEZ HH G
JE305° £ 4 (295° ~315°) Rt st T (e sbdd) 69 & R34, B3R & N A5k 38 KM
¥R, THREKXSREN K BRZEZT4e ) 3k d 40 km 8§ & K (& 295° 4 ik 28 km/h) 3]
AL RKE RIGARALA 526.8 cm; s T TR K & R K™ =, KA A T & RRERRAKGH & £
355° ~360°F2 0° ~15°2 ja] , P TaL % K & KB K A —301.9 em, §# ) 5° % 30 km/h % 12

Vol. 36, No.4
Nov. ,2017

Zit 45w ) 38 30 km(0.75 & R FZ AR F42) 694 K5 AL.
R B F R F T B 3E R R ERE; TR K

DOI:10. 3969/]J. 1SSN. 2095-4972. 2017. 04. 005
FE 5SS P731 XHERFRIRED ;A

e ]2 T SR 9 S B B e 1 K
Z 12001 ~2016 4 [H], ¥ K 24 T I i R
FRA ARG T 2 010 1278, 36T (& ki) ik
2 580 A, Hirp KUR W (53T IR ) 9 1 LY HL %
GURI R T AL B KRR L KA TR i A
N K ENELERIRG, B S A X
S W0 A T3 e o W T =N ) Yy N 4
T R EALIA K2k, U AU KRR ) AR Ui
NE D Y E KRR 22, W T S LR R kT
FEE A ER, KE R R K 555 b
Ve USRI, AR R AR T AL T

T FE VP v L XN 1 4, K e TR, — Kt
B A Al SR SR TR R K. H
2, B A BR AR AR 02, A it R A, T T i IX 48
T SEATAE N IEF PR 5 KR % FE N 2 | 5 S 5 4t A
% B AE T AR A H 45 2 IR, — H & AR B KT
PEICE G FoR 123 PR . UG, T 3 [ Vi i

%5 5 #A:2017-05-27

X E %S :2095-4972(2017)04-0500-12

DX T AR IRF IR I T AV T, 1 T R L T A
B9 HURBEST , R 9 WU AT 5518 90 8 50
R AR, B T PR WL E 0 1 AN IR B o, T
G U BB AU AT 55 BE 11 A W B T, T g
T DI PR ICH ST A 1 A Rk B
SRl A TB

TR AL T AR Ui, 2 BV B L s
LT E AR FY) B XUHIORE 52 W A A, DR 1 T
AT R R U O iR 22 3
TR X SR AR A 2 R S S A L X
S, S ] DA SR 6 i 1T K o e 54 ) £ XL 0608 45 5%
ST A T A M DXER R 2013 AR TRk 2 T
IRFIZLE KB B S 2 B (1312 5
JETRN 1323 SRR ) KBRS . TR XA
G TR (& 1) 72 N Y AR 2 i T R T A,
X S TR T 7 PR TR BB R X
DRI XA R T ) R 8] 9 3 XL, A T 2

E&WE : hEEFE TS MY SEIIE ; E AT BB H (2013BAB04B00)
EEE N GRAR (1978 ~ ), B, 7RI+, 5 1 ; E-mail : zydzyd100@ 163. com



4 3] WVERAR A5 <A T A AR KU O XU R S 5 T - 501 -

Bk AT o3 — Ty BRI TAE.

ANofll|

20
~ ¥

W)WY

Kl

N
gy e | K TR
' A Zeusnn
VI
27.08° 1 i o
27.04° 1
B 141G
o]
27.00°
B
26.96°
o =ibH
26.92° .
-
120|.20° 120|.25°

120.30°

120.30° 120.40° B

Bl TR R oK TR AT LR 7 A FL sy TP SO 3l £
Fig.1 Topography of the coastal region of Ningde, the locations of NNPP and the tide gauge stations
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Fig.4 Pressure variation at different return periods calculated by Pearson 1II curve in Ningde coastal areas
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(PMSS) forced by the typhoons in different movement speeds
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Tab.1 Statistics of typhoon movement speeds occurred in typhoon movement directions from 290° to 320°
gamn  ans O VR B e | e e TUUEOPE gy
/hPa /km « h /hPa /km + h
290° ~300° 0513 945.0 16.2 290.1° 300° ~310° 9417 955.0 16.1 305.1°
6911 953.0 21.6 290.1° 0509 950.0 16.1 305.2°
9012 960.0 5.4 290.2° 0713 937.5 22.5 305.3°
6906 966.5 26.6 290.4° 1211 970.0 15.9 305.6°
0008 970.0 15.6 290.9° 0808 972.5 18.8 306.2°
7123 945.0 19.9 291.8° 0813 947.5 12.5 306.2°
0608 917.5 23.4 293.3° 5310 940.0 24.7 306.8°
0608 970.0 23.3 293.4° 0509 960.0 12.3 307.1°
6312 936.5 9.2 293.8° 0604 975.0 21.3 307.6°
0608 915.0 22.0 294.9° 5901 974.0 21.1 307.8°
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/hPa /km « h~! /hPa /km + h~!
6007 940.0 13.0 295.3° 7504 970.0 27.1 308.0°
7504 975.0 21.6 295.4° 9711 965.0 33.1 308.0°
6615 940.5 12.9 295.6° 5822 970.0 14.8 308.7°
9711 960.0 29.4 296.2° 0216 960.0 14.8 308.7°
0604 975.0 16.8 296.2° 0414 950.0 23.5 309.2°
7123 950.0 20.6 296.7° 0709 965.0 8.8 309.4°
6615 961.5 20.4 297.0° 0808 965.0 17.5 309.4°
9418 965.0 24.5 297.0° 6312 942.5 8.7 309.7°
9418 957.5 28.5 297.1° 310° ~320° 9711 975.0 25.5 310.8°
7209 963.5 20.3 297.1° 0713 965.0 19.7 311.2°
9608 965.0 19.2 298.9° 5622 970.0 22.5 311.2°
5901 969.0 19.2 298.9° 0010 962.5 22.4 311.3°
0908 970.0 7.7 298.9° 6312 955.0 11.2 311.6°
300° ~310° 9406 975.0 25.4 300.7° 9015 960.0 19.5 311.6°
8506 968.0 17.6 301.8° 0716 965.0 11.2 311.6°
6126 947.5 21.1 301.8° 8506 965.0 11.1 312.1°
5305 965.0 27.8 302.2° 9417 950.0 27.2 312.9°
6615 936.0 13.8 302.4° 9015 950.0 21.1 314.7°
9417 952.5 13.7 302.6° 0509 950.0 21.0 314.9°
9714 972.5 24.0 302.7° 1211 962.5 18.4 314.9°
5310 971.5 13.6 303.1° 5822 957.5 23.5 315.1°
5310 950.0 23.6 303.4° 0908 970.0 12.5 317.8°
0505 975.0 10.0 303.8° 5822 942.5 17.5 317.9°
6312 970.5 10.0 303.8° 8506 968.0 12.4 318.2°
9406 960.0 36.7 303.8° 7209 950.0 14.9 318.3°
5904 973.0 26.3 304.3° 6404 965.5 14.9 318.4°
6906 963.0 26.3 304.3° 7910 952.5 14.8 318.5°
0519 957.5 16.4 304.4° 1211 962.5 12.4 318.5°
9430 947.5 16.3 304.7° 8506 970.0 14.8 318.6°
0513 960.0 22.6 305.0° 0515 957.5 24.6 318.8°
7209 937.0 21.2 307.8°
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(7O RN 2 R TR CRIDR 2 IR B K

UL TEBPFIE) /N T 975 hPa 1F% 58 8 G 113K
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Tab.2  Statistics of typhoon movement speeds occurred in typhoon movement directions of around 355° and in the range of 5° ~15°

e LA ik . . P LR ok 7 i
/hPa /km - h /hPa /km - h~!
6104 975.0 31.9 350.9° 1105 975.0 18.6 5.1°
8209 975.0 14.9 353.5° 1209 972.5 16.8 5.8°
9414 960.0 16.8 354.3° 0102 970.0 26.2 7.4°
0813 965.0 16.8 354.3° 0102 975.0 31.9 9.0°
8707 970.0 24.1 356.1° 9430 955.0 15.2 12.7°
8605 970.0 40.9 5.0° 0505 960.0 7.6 12.8°
2.5 +PMSSit# PI{E A 17. 88 km/h, F: K FE I H7 40. 90 km/h.
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Risk characteristics of storm surge hazards
on marine project in Ningde, Fujian Province

ZENG Yin-dong' "
(1. Marine Forecasting Center of Fujian Province, Fuzhou 350003, China; 2. College of Oceanic and
Atmospheric Sciences, Ocean University of China, Qingdao 266071, China; 3. Fujian Engineering

Research Center of Satellite Ocean Remote Sensing and Communication, Fuzhou 350003, China)

Abstract : Ningde is one of the regions that face serious storm surge hazards, where major marine projects including
the Ningde nuclear power plant (NNPP) are located. Considering the specific geographical location and serious
marine hazards, this study aims to provide a comprehensively quantitative assessment on the risk characteristics of
storm surge centered on the site of NNPP, including tides, Mean Sea Level (MSL) change, fundamental character-
istics of typhoons and storm surges, and particularly the Probable Maximum Storm Surge (PMSS). The results show
that the highest and lowest astronomical tidal level exceeding 10% of tidal sea levels are over 355 ¢cm and —341 cm
below the MSL in this region, respectively. The variability of MSL, based on the tide gauge observations for last 60
years is about 0. 162 cm/a. The air pressure at the typhoon center with return period of 1 000 years is 895 hPa,

and the corresponding radius of the maximum weed speed is 40km. A large number of numerical experiments have
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been carried out in this study for the impact of movement directions and typhoon speeds on the storm surges and the
difference between positive and negative storm surges forced by typhoons. Model results show that positive storm
surges have mainly caused by the typhoons with movement directions around 305° (295° ~315°) and passing
through the south of the NNPP and the surge goes up with stronger typhoon wind speed. The maximum storm surge
is 526. 8cm, which is induced by the typhoon in direction of 295° and the speed of 28km/h as well as by the track
of passing through the point 40km to the south of NNPP. For minus storm surges, the typhoons in movement direc-
tions of 355° ~360° and 0° ~15° provide the largest probability of the sea level decreasing. Among them, the mi-
nus PMSS is —301. 9¢m, which is induced by the typhoon in the movement direction of 5° and the movement
speed of 30km/h with the track of passing through the point 30 km to the south of NNPP.

Key words : marine hydrography; Ningde nuclear power plant (NNPP) ; storm surge; hazard risk; probable maxi-
mum
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