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Relations between Wave and Wind at 5 stations around
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Abstract: The relationships between wave and wind around the Korean Peninsula have been analyzed with the data from
the buoys moored at five stations (Dugjug-do, Chilbal-do, Geomoon -do, Geoje-do, Donghae) by Korea Meteorological
Administration. Generally, the relationship between wave and wind is the highest at the stations in the West Sea and the
lowest at the stations in the South Sea, and the middle at the station in the East Sea. The characteristics shown at each
station are as follows. Highest wave is developed at Chilbal-do with strong norithwesterly wind in winter because the sea
ig opened in the wind direction and wave is amplified by shoaling effect. At Chilbal-do, wave directions coincide with
wind directions relatively well. On the other hand, waves are not fully developed at Dugjug-do in winter due to limited
fetch since the sea is blocked by Hwanghae-do in the northwest direction. The limitation in fetch is more serious at the
stations in the South Sea In the South Sea, the direction of dominant northerly wind is blocked by land so that wave
heights are small even with very strong northerly wind. In the South Sea, whatever wind direction is, waves dominantly
corme in the direction from the East China Sea, which are from the south at Geomoon-do and the southwest at Gegje-do.
At these directions, waves are coming evern with weak wind. At the station in the East Sea, waves are highly developed
due to wast area, but not so high as in Chilbal-do because wind and wave directions do not coincide in many cases. As
shown, wind direction is important in the wave development as well as wind speed. The reason is that the fetch is
determined by wind direction. In the case of long-lasted wind with fized direction at Chilbal-do and Dugjug-do, wave
directions are well coincident with wind directions and wave heights increase with response time, which is the duration
between the highest wind and wave. However, in the case of disagreement between wind and wave directions at the
station in the East Sea, wave heights do not increase as highly as at Chilbal-do and Dugjug-do in spite of strong wind
and longer response time. The results show us that waves are highly developed with stwong wind, long fetch, and long
duration, and also show that wave development ratios are different at different stations due to environmental factors such
ag the direction towards sea or land, bottom topography, and the scales of adjacent seas.
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Fig. 1. Locations of the meteorological and oceanographic
buoys by KMA Korea Meteorological Adminstation).
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Table 1. Information of the five buoys by KMA
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Fig. 2. Scasonat variation of wind and wave at five buoy sations (Both the directions of wind and wave are the divstions
trom which they ars coring).



244 1sE - glE - ZEfS

9 FHe £EAG e FFE APl Fig
2P 24 771 A4 T Age 9030
Wy W WAy ddEos AsE 39
g st FAS

MalAT A HE AU HE)

A SRR A7 YA "dz A 24
MFY AP E7E &R 75 S22 =24
of 3l MEZA FEZE dirfel T gl oF 30
m Y2 v} gFzErl JdEe fA3 Addz
AR 24 9L FFol FA0H 4L % 0m
WHE 94 df53 vzsi.

T oAels HEE Hd FEE ASEA o 15
m/s A=olH o2 oF 12mis AEE ALEo] 7F
sl oigge| et 22 rleEY F5E A%
oagd Agdy Aoz Hiks 3 Azt
o2k F&2f AR HalATE Bye] FEk v
=it} & gae ALE Y oF 4m AEE 22
o Hjaf «2dde FeEds ImS AL gRE
2 1m AEE Y} Eg] Adwo)My grs HE
ZEf G4 Eo} 4wl HEATD THS ER
Axdis 7HeEa Asded] BAF0] A )
3 B3 ofEdels gEol S, AdEeMe
FHERE 27 BEA Y] $AEdE e o
Aoz @A go] vlwad FAEe ek AolE B
Aty = RN F5o] A Aede v BH
Az s BMFe] A e 2gzdas
B30 A S8 9k e deEens
H| 2 dx|ap27h A8 g A= st 93
T Me AMER A8 BeFo] FElekA]| g ]
3 AdwolM = Bapo] 4AE EES A3 AR
AR H EE7R] FEEe] T

AR gae T el Aed =3 o
S8 2w vl weR FEE AgeA dAe
Av etk 53 Admofs rleERE EEnA
550 oA Hevz @A ge] wEke Ao
23e G 8] Bl ofRE BE3e o9
HAEFe] g Wilshees g Y 72
oo] AR o] ke FHEH7] w2 A
o= g},

HHAUTH RS HEY AHZ HE)
el T AEAN w2 ke T 7R 59

o] Stk 3A, F5& M AR vizge o A
. B4, T 9% BFAge] A et
gl v o2 B3 Y 93T BFAET
T2 AR gAR R AT &, e T A
Aollie =8 Add 5FAEe] sl F5=
Mol B} ZFshe o]AE deEirt BEZoE £
off Bgirle AL ek olEsy] g8 24
o]},

@il AASMe 95 Tl ] qE2el
sre] AdHsls F2skA| g Wk A B
sl o] gzt FLof Hldsle S Fe HE
g AESAME A gov AREM 9F
A HFd o A8 uige] ESE de 22 g
7b Vbl Ay F45 gart AL &
Z+ oF 15miset 4moM oEEde 42 12m/sst
im Axd v ARz AA=EAME §Fe
EQE W Ay 9% #3327 O 2m =2
A 7k diAEE AAENAA HO 18misel H|
3 gz} B FEAMs BEEAEe] pAg )
B BalMe A Wil sk vehyA] &
= g9 A2E €3] o A3 Tl BESE
e Mg =2 gart vepkith

gl AN MR s BEAE Hede]
9% AEEHUTe A olE s dEAT a8 2
o] 7Fgh uiga EAS FE= Eysla gar)
wor AR geke] o7le Y HlEd 2E
2] gdfe] 324 FZEJAE A FEl B
M gzef mbgko] digdel] ofF geks Bl &
A gede As Bt

SoZsf (B HE)

Aol Folzb dxld T AHL ol o
1500 m=Z & dirle]s gkl oF 70km Foldl
o A3 itk TS5 AeE o oF 1Tmis 4
=2 7 2] Az 2 ods AL OiA
2 o 1B3mis A== e}, ga F5I H|ze)
A AgE & im AEE ¥ 4238 o 2m
AzE gt w5 AL gas FeEs ARF
02 ZAASAH B2 =0} FE42 A 554
go| A wE 2ERE sReErRlE 3Eet
B30 2% pAlet g e dAER] 2
vebdth Az BaFo] A HlE] meke
Z8F wfebake] Bafe] SA e ogde] Ag



Wl sk Bge) S ofF ohepl el
U 23068 99 A} TAh,

el Ageisks gel ¥43
AR AL el el
2 YRR B T} e, olne &
ae) o] Fol Wk B WREI] MELR ¥
Qs el Mg 9 UAatAl ehesl 2elel
Aol el Grk oAS els) Wol e
ol Wt St A Akslel & 4 sl 3
a2 Zlolck,

) B et Fale asholel el
as) BRAdl Aol sk o)
vl sl 7 el Qe Wi Aol Wl
AW 935 9] £ 8 5 g
i3] A iy A v o
v} ofel] His}
ol WA sk 3 e

EEER - 2

o Faln

el

& ulas] 2 st vl ¢

8 washs uvvay 4 Agde e oErks
& ?1215!. b o] ol 1 AYER
2 18 lolugiv

o) wgtel d o) %
Polunz] fl3fe] % 2 B

Tk HrAER $AF ol =
gt shgel A% Wah] wiiel 28] dWitAs

0

({@)WIND. SPEED(r/s)
84 /

S T O SN D sizel 2 245

7 2 slde S4¢ vebdes Ran “\W‘ﬂﬂ
2E} shadge] 2t Hsgeld T el
= AR gl oF £
o o Agun o PREAE B
WEE 7V 4L Aielnh, Wk thgdle §%
o] e gormsivh $E o8l HEA s et
7k 92 sdo} vhekg < Q] ulitelch
shge] B4l sleiek} o olf)

Fol ME Apricle) Ao 47D & %
o 5 Qe 4%

it shisl b vl 7
| s ¥ .
ksl

3 s\o]

el S0 2] sk A o
i AL A W B AT A D
,w i el FUSE AEAS 9
sk,

el e fges gael el shel
dlslol Lehd Wi ek A0E@gAp] 2
slejafel chacke A9l of X0l U
A, o) dE e o] Asl WA FAH
= AuF doh $$A0E Aagast Akt
Vet A7kl ek 3 sela n’-ﬂ shes)
it Wges vwsel AP %98 dehugeh

0] o3 me| wes

S ) Wi waT U feldg v
o Zai(Fig. 3, Sl U ARl skl wopd
& Aol WA gBE A B B AR

(GIWAVE HEIGHT(m)

WAVE HEIGHT(m) WIND SPESD(m/s)
&3

00
Ay Ao

©BUGILG A ¢ CHILBAL @

2002
DoNGiAE  +

g aeR oL oen

GEOMOON & : GROIR

Fig. 3. (a) Monthly wind specds and (b) montly significant wave heights a the five buoys.



246 2z g e

(@puone-00 [ (@poncrae
) WNTER(AN. 2962) 4 WNTERCAK. 200 ‘&. ) INTER(AN. 2007)

z
S B
2. .
R .
. 5 % B0 15
Wind Spesdim/s) Wind sp..¢<m/.) Wind s»..a(m/,)
(4)E0GE~00 ()GECUOON DO
< WNTERCAN. 2002) < wTea(uan. 002) . 200y
z
2 R
St
, gy |
G g
‘ P ) § i R S i
Wind Speed(m/s} Wing Speed(m/s) Wind spe.«m/‘)

Fig. 4. Plots of wind specds and significant wave heghis observed o the five buoys in Januaty. 2002, ) reposents thr k-
tions..

old, sl e} shetolbs o] ek wwow 2 ofz] Yol B@slo] YnHea vehhs 7}
sk ] ek A dhis A AL $ast she] wollelrh. gl Wpsh
9 ) AR wen s i Wi

e, e, /le o A7 ) Al

M stk 2Lk o sieje) vl el ARe ¥ A 2 #9e) 5 Jsisks W =gl B o
A Aee] A% P Wel ohin LhekB Tuble 29] A Mol Melgsh Hrishas]
9 gk ge AREst AReld Sl 3 vk b IE%‘SM 27 uwélvi

sk AARAA 2000 08E
wis, $4misysl 20024 1993 ms, 7.5 miel
of AR sty Imeli 2 viAEd ol

2, el AR sk HE&."M 7PJ sk
Fo| 6.9miselA g st A g5 Ao Y b vheeg A
& uhste} f&e] B, A%e, A, WA gor dollth Fig
?WI \ﬂl“‘ﬂ}n}d the Ag M = AhelA 10 mise] é*»ﬂf«! e
4 EW‘“ ER °‘°m71 ol ke, 8 33
Sk kL UL

| &

Table 2. Relation betweer wird specd and wave height in

s} gieh o] A s Jamuary, 2002
Hew Ngrlel 2o e W - PO
A o] 714718 FaspAl it (H=Wave heighiim, W=Wind specdimis)
& e ok supbe 4 o 2 Dugugda R0TWoz
e e g ) O
SAY F s3] o st @) Gece-do HA005W-02%
#gEe] U7} ikelth 22w Table 29] A4 Donghie 0140030




S T O SN D sizel 2 247

DU LN, 2561)

Cone-ootian 200)

astie-0o 2001
Fig. 5. Comparison of wind and wave roses at Dugiugedo
in Janwary, 2001, (5) s the wave for () wind (uesierly
wind), idy i the wave for (¢} wind (estherly wind))

shus] Wse Whe026), 9AE.17), $9l
M(u 14), ZREED.08), AAEQ05) £o5 Slokd
ohoof Wz ghel ofd ARAAR HESAe

T Fig. 3914 BRo] Fho] Rr} o £33
ez 63 QR‘?\ 27k 7P wen) d
5 Hol= el vl 3%
of w8k i gked, ol2ldt Aeli Fl uigtel sl3)
wEshe s 9o ofF Febd f9sE st
Al Ak ga) et ANl sobaln
whAERe sae] E(E ) $o) AP sl
AP W7l Ay Holrt “Pn‘°| oFY o b
o) vhegol deblelie dpstin vhgdel 4% e
g dpge] Aweld 2 AR sy

P ek A o RA2RPH & 5 99
Ba0) uE el oy
o] ] e 49 F 4 sl 2e 5
wie) el ook el HerAd 282 ]
agole) of Feli 4 4% Azl AR

el ek Fapn whash aeke wwsialch $4
kel 5 AHAM HHelel AT Yol myth
(Fig 5). #%A28] 9% @) el o)
e Sk e e 4 e et sus

G -wedezom)
Fig. 6. Comparison of wind and wave roses at Chilbal-do
in March (ab) and in Jly (ed), 2001, (@) & the vave for
(a) wind (northwesterly wind), (d) s the wave for {c) wind
(southwesterly wind))

ofo} s
#Hojo} Fr}

eh The el wrdel shuel fisle]
18] dedd Aslel ¥ 3% o
dguet Aot A4 Farle] g
Bk G e 849 AN B3]
oA vehb=A AR ugtomiFig, §) Fold
B Adzlel Alde] fI of ¥k wEe bl
StiFig. 6).

HE Sl ARE WA AR FRE)
3 &4 RS W= FYERH 245 vlush
Ak A7l ol sk MEsk o] FEiEbl
elhe 2001 19 5 F ¥R vigFig Sesh

o 2 nisl She(Fig. Shob d)F Adisle] wlslal
TR FR) AT SHE A o 2o vz

spAst 2wkl ofsh wAE W3 A Al oF
2msh o Imi AE w7 wn ot PTXM
Slal #HEAZE Hobd 7ol Fhice] wee] =

ﬂc}-‘ AL BT e M%) w ve] A%‘

e A, Mo 2 e Bl
ww D ds sigel ¥ GasA wol 3

FAet
olA ST
F sl 9
A AgAYel

Aol vl sheel Weel 234
16 vl oleld Puke 2719
2L P A T
A 0 2 94




248 a3z g e

alouaon-00{ . 7091)

Grouas-oo(ste. 2051)

Fig. 7. Comparison of wind ond wave roses at Geomaonid
in Sanuary (sbh and in September (c.0), 2001

HEANTE ST Aol 4t vhes]
2elat] Sla AubeolAl 2000 3glel WAg(Fig
Gy 2000 748 IAFFig 6991 FH AW
o SRS 5 g 849 9ge
WA gk F EEeld ARz 0] oF 1Smis
G ok dmepd, o SmistHAE)Y o o
Lsmi FREE, o] W ol el
Fat shae] A8 11=0.26W-0.23(Table 20}
AEY o sl ekb H RGEES Rolfch
TR A 2T FYs e
Fdel 4 MR o F U
o oR w(shiRe $ak che WS el W
S Qe BE el wEs sl FYent

4 59l 990l 4oz i k] el
Aelsh s gl 2 ATl Gl Sl

WRE A7) g 27] efie] o
Al e

wlel F guelA Sl el ol ek
el 27 Fig 13 gefck. A7lE 20019 1209
200188 928 AL(Fig Tl A g
o) Salleki AAR(Fig 814 digel Safst.
el RS Asl(Fig 5% o)} Eelel AW
(Fig. IS @e] $40] A2l e wid

dgaol 4

e oguan.zcat ]

ceosc-pocser. 2001}

Fig. 8. Comparison of wind and wave roscs at Goojeda i
Jaruary (ab) and in Scptember (cd), 2001,

Y o) ARE 25 8K Bele] FEE
oals F4el 15 misict e wx g

4 Wgshe shee WR gor
Agie] Higg FRelth Ameld WA &
el ARe) wEe Salmge] W 18080
ulEE AR AR el B
Bage] M, 2080] FHSk ol
514 5HE haoh o) Gge
A ghos Fael wle skl woE A skl
Fol GG WA G A Bl WPk
Holeh. skt 49 GUE Wol WA th AL
o] slejs} £Al7 kb Fusiels] vigol sls]
ek Wi ) $
Agie] YHstehs 2 shese] OE sjejeld
W T 9B PRIN 98 e AE
AT o) sloield nlgel shel whde) BYH
o igd FA BT olfi wERel £2 A
Aol o] WP U] {AR 2 FHEr}
B alifolrh. AVE BE WY 8] e
PR B 009 sher) B W
&, 1802)9] shesl Wla) sk} A 3, Wl
olsf i seneh ST sk she
ol shazt e shesl 490 WBE Aol
HEERRE SRR ARk ek

2




e

oG 2067

Fig. 9. Compariscn of wind and wave roscs at Donghae in
Janaary (alb) and in July (c.d). 2002, (b) s the vave for (&)
wind (nothweserly vindy, (d) s the wave for @ wind
(southerl wind))

dEWor o F dodo] $FUAR Fot YA
QA ATHF 1), <Jee Aske Sl P Aol
= A HEPIE Eoh SRS W
7b de] maslol A @k RICE B, 20039
A,
Fol BPhME Mol Wol2) BEe] B¥H
= delve, 3, slae ol wlasien sle o
e FPat sk esich Fig 9lM 20028 ;
EERCIESTIEL BT Sty et
@ Aelch 2000 14 Mol g of stk L‘l
ARge] WEF, 1Bsweln 00 74 Wl
de v dake dRdel 48, 0eR ke
S ojelth, 2L FYSt el Thgel ¥
W e HjAlE. olsh o] Huisiel
A s ok AR
7Rk} el geixl )
Hrol bt Ssle) o) A

4§ xEg v Eg g e A

nE wel of

shgo) shcel ol vE 998 Bl A
aME QA wWike] uiglel el A7} Fot A%
Aok W 49E Rolh skl A el

S T O SN D sizel 2 249

& “%"1 R
?’(Flg 107 58l
- B8 49 ¥
il }7" Bk B2 W
7} afitel desigion, el
$HA7E ot 9] sigick

b #cimks) vehs Ak Aol Al
1379 A% ¥ kil whgol B4
o waist Adl QA okt shesl A} B
- e} ez 9] et
B3 sl e o o %
"‘ ohieh 7e) Mg R(Is0s o)) $4i2]
ol Wil Hdigs F Asiast W)
A YA, ¥ F3 Aol 2k 247,
&7, 9z Lyt B F003)] o
3 AR Rzl 3 Fjohao) wal
B Aeo] Gk, Au, Aol 2 M1,
Fsl AAE 3AdeIc ofsk Aol whgAzel

wfe— oliRs F4990 slth. 3 FEUIP] AT A

= EA9) Wsh A% sk ded 92, 10d)
e 99 e 99 ot See) A0
7 g Aos ', 8] AR

| 2Rt 45
B ARRIY 2

LSRR
7 e e

o 2 'b 13m, 78m 23 mele] uls
Fig. 1091 LheR stz 2420 18, 46m, 36
mole}. Table 2¢) #bAold Bk F7hek i
& A, Ak, FaelA 4 3%, 67%, s
2 ¥} W] g ALaes) A ¢
21701 AojEel Wik $7hE AR hpe) o
5 4 5l 29

ol HA s aoj, oz
ol wispo) WeA Qo viEe] AAIle) Holx]
tarh wolAel gt skgel SN W TS
friolés A¢ wolze,

HEH E9|

seeliel B slslel el Sk o




250 a5 - el - 26

&3 .ooman e
S o wn S
£l WAy H
- Ayt e o2
A A .

E oy e Tanntt! WW \Nn««/,\,,x,w NN S »Q E

¥
oy

8 7 m. L e MMM\%

N

2.4 z001 5.8 zo01

28 e N Com 80
E;\ (et wavi »gg
4 58
g 2
H

WIND SPEED{m, /v)

. e e
s
grodsanits PSPPSR SN
D s anran el

Bk 2002

Fig. 10. Time scris of wind spocd o
bal in 35 March, 2001 and (5) af Donghee

ficant wave heigiht observed () at Dugjug in 3-5 January,
68 January, 2002

01 and (b) at Chil

B Y v

] F3 Al vhebvich, Msl REolM vhghd
i shs) o] ulgdel elsf 71 ol o e} §A7} 5 olft o] 3t A%%el 7
W gl AR 2 A Fal Bl D ) dobel el
A% 1 M sdehe sk 4 sholr, A

EREEoEEE @ nSL g Vel go108




QAT Fo7 A5 et AT eB,
A28 e o 4m ole sue] FHe
sms 03] 24Fe] AIPAE ASHS
Yehdtt, R W& $49 0 $207h g
A= 8Fed WAz =dge A4Fd o gt
D AR L olfold. A4 BE U
Sy=e W] Ahe Wit od 2t gel 3
S WP Bee) WA ge AT 49T
S 9 @NE 93 BFo] 84 Bt
B3 240 s H5AD} Bobdr] HEeld
TeEe 236 o WA 9o seed &
& s3o) ser} BRIl HUsE A 5
e ATEINE BFolz AATINE BEG]
o} me el BASANE W@ shesl A}
Vg weh F4 B3RS A4 el 35S 34
Fe 99 4ol 2T sErh P Aol o
of ShEol HUYYT o YEoR 45T we
N A FdEe R ohle W R i
o o e swrt AR HUHel FE
sl QAR Ge A7 B et 99
sl AR ke AT T4 we] WA
e AL IHEe Sl & =N A
B A=EE T olhE @ 25 gt A FE
9l Hhast B4 e Hde] T vk
& A8 o AER wels] el 1 3
o] spue] W@ Ane F2er.

F43h Fo] el ALARE sheo] Yol
Qe FY A2ATY Gge B s 93
B ggeE od AR B A43eE we] ¥
247} 82 9o deb & A7eE HrEsel
YeRlE A2 % Hoiokar vk AZERgA
W shzel wag B4 29 SaEs 29
Soq Fgol WaA %3 o AdH: A%
29 shgel $P QA Huo] Tl WA
el 458 Ade 2g & 5 0 22t 395
el GRS B B A AvelNe 24
o] I W] o= HT} 48] RA@LE)
SAet el el golARE Bt

o199 AFE Fhe| 5=, A4AN B4E,
Agze] D55 sharh 2] gEHe RE B
FH 20] BE ghwe] wEae W2, 249 Mg
o W, AR1E, TG A2 9 T o
A 2 BPEz dade 2% gd@d oHY 9

oMt 0 (e S HEOY DTt vgiel 2 251

T2 Snle QiEoz A7 R HEo
A7} el Tl s LA o Aol
JEAS B2AAE FHY Rt T 24,
F, 9, o] A% v QA gt B
Az W@ shzel AAS Tajgre Aol 4
& 9ol opjgirh dEN BE mEe|E 27dn
B ATnE b 71 B4 27 5 e
ST

AHA

£ =E2 AFtE 73T 21 A F RAA
Aol ofef] SIS o2 B =ES X
Ao ARz A7 FFdea 258 wrds
= 3 AAIEA ZE e =g

I

ji!

A, 027, SEF, 2004, 772 2 e 2
e B2 A2 B)E, BT, 40 (4), 495 p.
LT, L9, ol 88, Aezh, =59, 198, ¥
FZae HgeEg 8 A deed wamel

A&, BF7)AEEA], 34 (3), 446-458,

M, Fe, 2003, SR AR VMSKMAYE 34
T =erd(WAVEWATCH-INE A4d shile 53
92 20023 HET iEE e BE 4, €=
A, § (3), 262-273.

S04, AHE, AEE, 2FY, 190, B8 F¥ =4 )
do] sk G, #7426 (3), 139-155.

SEF, T4Z, T8, o)AY, 1998, FLE BuoyRlEE
ol g U] SuBF A F A S o
A7, B=2AWESA, 3 (1), 915

g, A, AN e, $8F, 2003, SR Ho) 3}
EE o)J&% wakiz 24 A, g, 8
(3), 274-284.

AE, AR, AL, 199, £20) TS SR
A SPHESARILEY, St - s eI,
¥4 (1), 15

e A7, 1994, Cumrent Refraction and Diffraction
Model for Imegular Waves, =3¢t - sz s,
v (3), 260-265.

Hwang, P. A, Bratos, 8. M, Taegue, W. 1, Wang, D.
W.Jacobs, G A, and Resio, D. T., 1999, Wind and
Waves in the Yellow and East China Seas: A Compari-
son of spaceborne altimeter measurements and model
results, Journal of Oceanogrphy, 55, 307-325.

Tolmzn, H. L., 198% The numerical model WAVE-
WATCH: a third generation model for the hindcasting
of wind waves on tides in shelf seas. Communications



252 295 - ol - ZEhS)

on Hydraulic and Geotechnical Engineering, Delf Uni-
versity of Technology, ISSN 0169-6548, Rep. 89-2, 72
p-

Tolman, H. L., 1991, A third-generation model for wind
waves on slowly varying, unsteady and inhomogeneous
depths and cwrents. Journal of Physical Oceanogrphy,
21, 782-797.

Tolman, H. L., 1992. Effects of numerics on the physics in
a third-generation wind-wave model. Jounal of Physi-
cal Oceanogrphy, 22, 1095-1111.

Tolman, H. L., 1999, User manual and system documenta-
tion of WAVEWATCH-version 1. 18. Technical Note,
NCAR NWS Ocean Modeling Branch: 110 p.

20054 29 259 9 F[g
20053 ¥ 219 ALY PGP
20059 38 219 W A=



