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Fig. 1t Computational grid in horizontal plane and the track of the
typhoon 8309 (Ellen, 1983)
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Fig. 3 Time series curves of the storm surges

AXERT 9 A7 HIRZEI H 20 KfH

RBWRRER . WA 3 HR&S
S B K At B K AL A TRl A 2w L
BHAXHEZRELRBLFER
i, R RS RERTE o

L KL KE %7

8309 & X7E 8 H 02 LG IFiR
W AR EBRREM. MRS
BHT X, S E2BRE K.
HE 42 TLLBEHXNES M H 0 W
T R—ABE KA EAE ¥ H %o
EKMIARIEIH 2NETREBLK
BRI RT (LA 4b) TifEE N
TR TR — MK X o

HILORRHKERK, T8
ZRERKEE, ME 5 TTLEH,
e R s RBEl, BRiL
HAR R R Ry s, Wi
KB HEK. BRI M P R E 2 XY
38, HIBKHAR. YENEBHER
B BBAKRR, MHKLHE
ERKEER K.

{H45 R AR, FEBRIL O AR,
RIE ML, EANBRZRIKASF
EEMY TSR, RAZRILO NI
O 75 Mg K A S BRI 0 AR A /K Gr AR
EBKo HRIERXIBANRAIMKEE
W BEEG TREEXE. XME 3
hRA B Rl MITEREANNER

RE, LRI O MHE 2 M & R e A L PS8

2. 8RR @RS

HT ST REROEE SRR RIERRES YRR R, RITEE 1 HH 4,8 &
K BIREAT T, Hoh 4 SIEAL T & RfnO 2 i A4 T B AARBEROE & Rt LB E A%
78km, 4 F & MR AR REN B2 Sho WA 62 TTRAFH, 4 A RBLAIHR R ERI5H W
A E o, KRE TG REARE B RRE I A 5, 508 KUz F7 i 2% st i IL R Yo 4, 18



5 3 Frfk, FEE: 8309 SHRARMNRXE RN =% BUEEN o439

~ e
\/ "’ U

!

X

F
b

11111

i i i i " L i N s i il Loy I
£l 6} 10i 14 18, 22 26 30 (1) 2 6 10 14 18 - 22 26 30 (2

=

B4 8309 SEMNMAKDHE(HA: om)

Fig.4 Distributions of storm surge heights generated by typhoon 8309
a. 198349 A8 H205f; b. 1983429 HoH 2k,

G ) ()
i ) j ) FN/cm?)
2 S I a o 2 b
(oo 7T SBAN R AM TR S \M\f/%
N O A A A L U I S S S I PN >
B I I A NN T SRR N AR S w“/—\'\ NN,
BT ] S ,.,,//——\::“*"‘~ 1B v v v v v v \\\\\\—/\““ ““““
b v v s ey, X'//’—tt\\\ .............. \\\\\/// Pl o
;/P """""""" RN R L RN B B SR NS B
I COANANNY T : A NN
“,:.~‘j‘t:::::::\§-\-4//ﬁ| ||||| 14 senoTs ’i:.\.
B L T T S T
e e e e e e e s FETEpSE 2 a TE Y PO I O I I T L T T P S R IR T TS
T SRR T A SN L RN 10Fs v+ ~o~~~ T L T A B B
............................................................
T T T T T
(1 SR R R N T GF ¢ v s ¢ o momvece e me .,
.............................. r-\.tqht‘-9.--—'.-—--——"1/1/1'1
______________________________ r-..-...—-—s--------a---‘:vr»:.,
2J ............................. ] SR T T
2 3 10 14 18 22 26 30 (1 2 6 10 14 18 22 26 30 (1)

B 5 8309 SHRKNE I
Fig. 5 Wind stress fields produced by typhoon 8309

a. 198349 Hg H 205f; b. 198349 H9H 2K,

BIEME MR KEEH, BAEARNPOLHNERSERERTERER, BEEREKX
KRB R E —RIA &I, BT AR AR & R B — MR E. ME 6 B H
VI 2 7 H it i i 2R 0 (B U7 ) B R IR (BTR UG 1—4 /N, HL R V2 IS e Hh B0 A B ) 2
ERGR, XBREO T RERTE TR FERE,

ME 6 BATLAE, & R5IRONERATUABELYENAKE: % 60m DIEHIKE
By BRRERMIFIAEIREN 2/3 Efo

AT e RAERORED B 7 41T 198349 A8 H 20 4 ERFH O,

ME 52 58 7 B UED, & RRERE S RAOHEE —4 5 R 58 R 3R
45 RREAARERX, N ARXEXE 60m LIEKE Lo MRS I80 B HIAK
Ry B EFERPLALE. ARPLEE 150km FRUSHBLL R, BHOH
EaRhLABHRERRT LN RER. ZEEMMEEKENMERMK.



440 & & 5 B @& U %

it (cm/s)

T4 118(h)

E6 RN ARSI ERN K
Fig. 6 Time series curves of wind stress and typhoon-generated current

a. AZh. B, EER: WMEGEK: RN

b [
T Y ..
Naa S e et et e r—————————— . .
———t NN
8 v o SN NNN N I e e e - —— o ———
! a;.—or—r,////,//@\\\\\\\ Ve - s WSSV N
LN N N O 3 st e e - vy ,/,-\.\\ NV
Ve sttt y //J\\ \ e TN
"”“’/'/’///’//’\ti\\\‘lI;Itll A ASAARAAA RN AN R I Y
’ R ‘.
I GRS AN A A E RO § TR B A A LA SR T A
f oo bty VANNT Sy WL et s l,l‘/lli‘/ln.‘///l-‘
;IIJ,I"”I,'II"\\\ YN N N —.4,/«1.'1vtlllll|‘ \\“//,,/"“
.,.;;;4,,::115‘\\\\\“‘/////_. ) 'll”‘l,”,"l" SRy
L R R N R N N NN 7 ~~ ceree ' |\\\\"-//’_\\\
ll‘llll'nlilll\“\\\\" bt NN v - . D LR TR Y RN
R I S N NN e DO C et e e R N BN NN SN\
' S IR AL BRI BB I IR IR R T S AR S L. POb e Y Y NN\
[ S e R R N I SN NN Y 1 ’ I I R N N N Y
I N Fe v NNy T I NN Y
L e i i s e LI I S AR Tr v
PEE RSN N N R Ca
2F - e s R . Lo e e e, -
ol IV SN S S U L —— L . A :
22 L e S k d
[y o A6 Y =4 vhwé‘df RN
op P v o
18 e e e e e, ppm—— -
..... G e ——— ———— N s PPN
.--—--.-_,-,,:::,._\\\\§ A . --,,,/,,..-‘\:\.: .
U . -_— N\ N | T T N S U U o - [
14 . AR AR R I STl T TN b
B “/.::::a/l;/'//l/o/' | AV A AN Ve
AAAAA R RIS N A . eVt
5 AN RSAYE A - S e e e e e v,
: et bR r’ s - e LI
RN IR T IR SN —=- :
b AN TN ":"
S LN S T TSN L R N
A N NN T [EETN
e e ANAN : -
P B N S B S eI
4444444 R P
. P cavaas bl e e
....................... PR
L " ) S S T B S S SR | I 4 "

E7 19834F9 A8 H 20 NERKGOA

Fig. 7 Current fielde at 20:00, Sept.8, 1983, generated by typhoon 8309
a. 0—20m B3 b. 20—40m Z: c. 40—60m E; d. 60m —FE K,

-l

M 8309 S & NEML R ATLIEMELT L Ro
1. ¥ & RAE BRI O M 2 b, BRI KR BT OANRN—K L, itEE R 55t
M{E—‘ﬁo



5 3 “TREGTERE: 8309 SEXRRBENRERH=LHRERY 441

2. & R LK IR SE R 8 51 B — M RBERB TSR AR, KA X ERT
BHAN, TR ENEMMmE R MESXdE T U R—MMEKALXo.

. BERREREEELYBREAREZE 1—4 /N, BE XEEH 5 EEREXEA
KERBRANRE R, TERHA, £ 60m UENWAEL, FRXRERITERER 2/3 K
Ho

4. B RApULHEE - 5RIGHE BB R 5 RRERA R, IMTREESE
& RARBT, BEN T XRKEE —~ MIB%ES-

g % X W
[1] SR EEHIRES,1983, 8007 SRANKEMUEIEHMMAN o RBN 2 5668,

[ 2] Fang Guohong and Ichiye, T., 1983. On the vertical structure of tidal currents in homogeneous Sea.
Geophy. J. Roy. Astromomical Soc. 73: 65—8zZ.

[ 3] Fujita, T., 1952. Pressure distribution in typhoon. Geophy. Mag. 23: 437—452.

[4] Jelesnianski, C. P., 1965. A numerical computation of storm tides induced by a tropical storm impinging on
a continental shelf. Mon, Wearh. Rev. 93(16): 343—358.

[5] ULiu, S. K. and J. J. Leendertse, 1978, Multidim :nsional numerical modeling of estuaries and coastal Seas.
Advances in Hydroscience 11: 95—164.

THREE-DIMENSIONAL NUMERICAL SIMULATION OF STORM
SURGE AND CURRENT GENERATED BY TYPHOON
8309 (ELLEN, 1983)*

Yu Kejun and Fang Guohong

(Institute of Oceanology, Academia Sinica, Qingdao)

AssTrRACT

The three-dimensional finite-difference Scheme proposed by Liu and Leendertse (1978) is
employed to simulate the storm surge and current by the typhoon 8309 (Ellen, 1983) in the
north-eastern part of the South China Sea. The vertical eddy viscosity is derived based on the
mixing-length theory, The model-produced storm surge heights are in good agreement with the
otserved ones. The computation shows that the maximum speed of the typhoon-generated cur-
rent occurs at a time 1—4 hours after the time rf the local maximum wind speed and the ma-
ximum speed at lowest layer (60 m below surface to the bottom) for the locations with depths
of about 100 m can still reach as large as 2/3 of the maximum speed at the surface layer.

* Contribution No. 1575 from the Institute of QOceanology, Academia Sinica.



