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Abstract

This study is about the data analysis of wind speed on sea surface, water
temperature, atmospheric temperature, and sea waves observations from four buoy
stations (Hua-Lian, Hsin-Chu, E-Luuan-Bi and Kin-Men) that belong to Central Weather
Bureau Republic of China and Water Resources Agency, and related researches. The
period of this study is in winter and summer from 2001 to 2003.

Because of the shelter effect from building or hillocks in land, the wind speed
on land is abated and not consistent with that on sea. Comparing data form two island
stations ( Dongjido and Lanyu) and four buoy stations, the winds around Taiwan are
almost the same. That means the monsoon controls the wind direction in summers and
winters. Comparing the quantitative results from different wind speed areas in same
period of time, the continuity of sea wind is better than that of land wind, especially
best in west Taiwan. Also comparing the changes of wind speed in different atmospheric
stability layers, wind is stronger in neural than others. Wind speed distribution
also showed wind speeds increased when it 1s far from land, and sea breeze happened
near land within 1-2 kilometer.

Sea temperature and wind speed are the factors affecting stability. The diurnal
variation of air temperature is greater than that of sea and diurnal variation of
sea 1s more significant during winter. Especially along coastal in Eastern Taiwan,
the temperature difference between sea and atmosphere could be greater than 10 °C,
moreover the wind speed on sea surface in Hua-Lian is slow. Therefore, 1t caused more
unstable on sea surface in Hua-Lian.

waves could be classified into two types by wave age: swell and wind sea. Swell
means because of passing long fetch, the weave height and wave period are saturated
and no longer develop. It can’ t reveal the effects of sea wind on waves. Therefore,
1f swell 1s the major composition of waves, the inaccuracy of calculated stress would
be large. On the contrary, when wind sea is the major composition of waves, roughness
could be calculated by wave steepness.

While analyzing coefficient of momentum flux on sea surface near Taiwan, gust
factor under neutral and unstable conditions had different. Gust factor would change
with wind speed under neutral condition, but change with stability under unstable
condition. In neutral condition, wind speed and drag coefficient are direct
proportion and then correlation among p of power law of wind profile, turbulence
intensity and gust factor under neutral condition and strong wind are similar, the
value close to 0. 1.
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G : drag coefficient(® # f#ci)
Cov S ‘]“,}_Av\éi T 4 GfciE
) " L,
Cr : peak wave phase speed (j:# > C, :T_)

P

Co/Un0(Co/ux) - wave age(it &)

d : displacement length

G b e (Ues/U)

g D E A 4 B (=9.8n/s)

Hs D oEAE ()

Hs/Ls DR AR

L : Monin-Obukhov stability length
Lo Dk (m)

Tair (Ta) : 7‘? /.F!'-(OC)
TI : Turbulence Intensity (¥ i3 A&)
T DA R R R, R I (s)

Tsea (Ts) : 7}4 IE(OC)

U PR E(n/s)
Us PFRBERRRQC b EE
Uio Pkm PR 10 3 hiEE
U. AR Pz B REE
i NS DI S ST
Ust(Ug) © SR B i B
U D BER i E(m/s)
D : Power law #¥ =t IE(p=%
q s specific humidity (+“;%)
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Riv : bulk Richardson number

z Dokm Az (GF 5 10m)

Zo D &oe ke & (m)

z/L : stability parameter (& it %)

a ! equilibrium range parameter (T 7% & %-#c)
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AR R EARH Y B R ERATREE LN AAPHBAEE > A FEOM R
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FHRIFIRPIBANS? DEE L5 AABHLE ABTPTE - /T 56 F AR
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A-15 %1 iR falG B 2V iT o B s A 1 R L S k(4.5 58t B dlaziE
(Drennan et al. > 2003 ) ; Z&dh ] & & f1* A 4k (4.6 %) 5 Sficirit 8 9 ez e (Taylor
& Yelland 2001 )> ® &Rl @ ekl R EHE D m 4B AL > MWRAAT > @ B
PR RE LA LR ORI o 2 B Rk RnE X - R d BIY T A
ARl MR R @G LF i o d B FuE Bl RzoEF Sl
B (2.5 5%) > + )I‘w*z\ R PR AR R BRI .

Drennan et al. (2005)4 457 ~ & F HEBI TS - FI0T g ¢

+ Lo HAI B IEL A A ok E BRzoE S B ¥ #i(z, =2,(C, /Uy) or
2,=2,(CpolU)) > F FF AR AR b B E R RS T 2 (TP
10% =+ enlici®) > @ = A = Fd (young wave) 3 1 & Jo = cnfh j7F > LA 5 & TR
dfFd o 4 7-%{& Prerad omofedE R Rz B A d L BB 218 - iR b
Atk w(mixed wave condition @ AR X dRAR < 3 0,02 enfiiR )T o PIE I ALK SRR TF
SaikelekE RzoE SR ik(z, =z,(H /Lp) ) iE o« iR 4k bl iappl b - &
WP R DY DERE oA 2 HRAEAN Y ARSI RN RAERGE 20 kL Rl > H
ARG A RESdY > MEZEIL A BRLTnEEE 2t A FRY BRIV A0
Fend g IR R B AT FARRIED R > € BRI
BE 0 Hs BF A tta&,ﬁvf‘_:i_@%]_ﬁ C b G TR A BELE -

AL R R B N T AR A T e T

_ H,/ _
u./C, =0.05 ﬁp = 0.02

Young wave Mixed wave swell

C H
Zo =12,( %) 2o =2,( %p) none

Taylor and Yelland( 2001 )#& 2 4&f1* A x4k (H/L) i ze R E ozt o H

AR BT KR B R A AR KA  MEHN AR LA T BT T R

K p Attt AL R o SRR B B o KGR I 30-40menE B LB B ¥ kiU g H 2t

Rrd IFEAALES PN e N RPN R FAD S SRACEVEASRHA(RIY)
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d R ERFSRFARGEG P ekt ZREL N E AR FEE I OT € ZTaylor
% Yelland® & Hf# N eno )G g (4 F 230056 TR aipl BHES 0.7 27 40 F
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i# ¥ Drennan et al. (2005) #7{% 97 1 45 4} » ¢ Lt 224 b 7 ( not pure wind sea )

ST 0 AR R AT 0,02 RPN ( RS IR ERFER ) AR RAE T BB L

ofekER B E UBREL AR RS o B 4-17 TEav ] B¢ o PR AL AT R A
BOAGR A g BN ap BTN o B 41T TR ar ) B T S B 4-1T F B d
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A EE > Donelan et al. - 1993:
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% 4-3(a) 4+ AT R GHE AP M A 47 & (R @ Un >156m/s)
gZ(Tair _Tsea) .
+273.15)U°

H
ZofE A F 4w 7 1% 3| (Taylor & Yelland » 2001) ¢ z,/H, =1200*(_|_—5)"'5 ;

P

P hz/Lukd&is g g4 @3 (6raf et al. > 1984) : Ri, =

(Tair
P& % power law ¥ eh¥ =38 » 28 82 £ (Panofsky and Dutton @ 1984) ;
TI @5 Fond i kit ™» 7 h #7172 (Geernaert et al. > 1987) :

Tl =0.061+0.0022xU ;,, °

Fro iR 2 2002/12/26-27 p o o Bd A K 2 sk (Do D15m/s)R T gk %

p oy G A
Ui(m/s) z/L 1/1n(z/z0) P TI
P % (=Vast/Un) | (=(G-1)/P)

26700 | 16.574 |-0.01091 | 0.10538 | 0.096058 1.2958 3.07939 0.097463
02 15.151 | -0.01379 | 0.10643 |0.095139 1.2385 2.506858 | 0.094332
04 15.993 | -0.01057 | 0.10493 | 0.09617 1. 3066 3.188104 | 0.096185
06 15.871 | -0.01125| 0.1095 |0.095947 1. 2794 2.912024 | 0.095916
08 15.871 |[-0.01125| 0.10338 |0.095947 1.2574 2.682731 | 0.095916
12 15.878 | -0.01041 | 0.09635 |0.096223 1.3235 3.361982 | 0.095932
14 14.465 |[-0.01193 | 0.10345 |0.095728 1.2742 2.864366 | 0.092824
16 15.643 | -0.01055 | 0.10421 |0.096177 1.2239 2.327999 | 0.095415
18 15.414 | -0.00999 | 0.10394 |0.096361 1.2803 2.908853 | 0.094912
20 15.409 | -0.0107 | 0.10749 |0.096127 1. 2576 2.679788 | 0.094899
22 16.577 | -0.0106 | 0.11049 |0.096158 1.2817 2.929553 | 0.097469

27/00 | 16.818 | -0.00974 | 0.11033 |0.096446 1. 2569 2.663667 0.098
02 15.164 |-0.01214 | 0.10947 |0.095659 1. 2538 2.653174 | 0.09436
04 15.155 | -0.01324 | 0.10947 |0.095311 1.2615 2. 74365 0.094342

TiaE 0.106058 | 0.095961 | 1.270793 2.821581 | 0.095569
A 0.003714 | 0.000366 | 0.025557 0.262345 |0.001383
%2R 3. 5% 0. 4% 2. 0% 9. 3% 1. 4%
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P hz/Lukd&is g g4 @3 (6raf et al. > 1984) : Ri, =

% 4-3(b) * F £ F1RLh RHEAEAPM A~ 47 (b #E o >15m/s)

gZ(Tair B Tsea)
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+273.15)U°

’

ZofE 14k A Fde ip 19 3| (Taylor & Yelland » 2001) @ z,/H, =1200*(_|_—5)“'5 ;

P& % power law ¥ eh¥ =38 » 28 82 £ (Panofsky and Dutton @ 1984) ;

TI @5 Fond i kit ™» 7 h #7172 (Geernaert et al. > 1987) :
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Ui(m/s) z/L 1/1n(z/z0) P TI
P % (=Vast/Un) | (=(G-1)/P)

26/00 | 16.125 | -0.00885 0.1315 0.096744 1.3333 3.454781 0.096475
02 14.697 | -0.01221 0.12285 0.095638 1.2937 3.146797 0.093333
04 15.397 -0.0122 0.11825 0.095639 1.2803 2.954507 0.094872
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16 13.965 | -0.01682 0.10929 0.094216 1.3167 3.452787 0.091723
18 10.763 | -0.02945 | 0.093224 | 0.090799 1.2903 3.428241 0.084679
20 8.3857 | -0.05097 0.1013 0.086148 1.274 3.448797 0.079448
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TiaE 0.11653 0.09375 1.2938 3.22 0.092
N 0.00973 0.00263 0.0421 0.52 0.0047
%3 5" 7 8.3% 2.8% 3.3% 16% 5.1%
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T & wind speed ,under neutral winter
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