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HOEREAAE—EBELTH(P) ) RE—BEBBHECE ~N - N) > PRAIBRBER
WEFERNEIRIE > ~— RRFHRFHEME > TBER(virtual temperature)FIH9{E »
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friction velocity u, =(7/ p)“' = —EF
{ temperature scale to=-wi(r) or T =—wni!
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U, =ux"[In(2/2,)- v, (2/L)]
6,=T;+1[In(2/Z)-y (2/L)] (7

0, =05 +a.[1(2/Z,)-v,(7/1)]
ﬁEF'Za ZMZSrRIRRBE - MERRE 2 RMMHEERE (surface roughness length) »
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N zie|l— "L
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vaZID)=v (2 D)=y, (Z/L)=2/L stable
v(Z/L) = 21nf(1+ X)/2]+ nf{1+ X°) 2] - 200 ¥+ 72

w(ZIL)=v,(Z]L)= 21n[(1 +X) /z]
g x=(1-16Z/1)"

unstable (8)

# %Ko lmogorovRER » FEHRAUMERUR b » KA NAGEH REFY - 22 KB GE] IR
FEBGE AT 3 RI RS

(Du(f) - KE“(Z;[/U)'mf/‘ 3
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Ry R Taylor By E W R3% (frozen turbulence)LAd 27/ / U A BT SR 18 - 0T 45

MEEmZE MY (local isotropy)MEMF » Bl
®,(f)=3/40,(f) =Y40,(/) (10)
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wi=[izuN,/8,(2/1)]" (11)
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ERNARERMERAEEN LAEM  NARRSECHERESIALRE Y K
ZRABE  REARAHR A0 =T-0,) B 80 (=0;-0;) MR > HPe AIFEEE
BFFTE > EAIMKNETIRE(GOBBNBENEH » B G.(D=26.4038x10° exp( -
5107.4/7) » 0. HEAI Be/m’ » MYBERIE K> RINSKNBEFRES = 0.98G:(D -
F#N > FEMRBIEZANHENRE  UUTREZEANBHRKE - TARBEES
B/ e R (6) PHRBREN  TEREE  BARERERNEY - 5

Z/L(u,wt,wq)= ;’ﬁg(ﬁnjx 107, wq) (12)
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—uw =C,U,’
wt=C,U,48 (13)
wq = C.U,40

KO 0 GAFNRBE BRRERERFAY EMERERAAXEAREENEY > @
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Cpon = 1(2/[111(10/20)]2
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MZ/NEBGERIZFABRBZUENREESZ  KE5IMG - CHGZBERME » L

R (12) PR AN EEAE - Large and Pond (1981 - 1982)1% FHIACER= :
Z/L(Ae)z;jlg(;z(AmL?xloﬂfAQ), A6>0, unstable
Z v

-70Z
= 2
Z v

e T, 141710 T,0,)

(16)

(40+25x10°7;°A0), 46<0,  stable

=-8EHA

(—) & =8

AWEF R =R NT R SRR 8 SR W GE 3 T E AR
B 0 RS ~ SR TR 20 SR AR B TR BE B g SR K B B S B KA T T O DA - 6002 8 3 32 JEl 3 R R & (soni ¢
anemometer) » FEFFBIUEE M EKFETRR - KFEFRM I BRAEESBLRER @ LHE
#RAY R MEIEH BA(20H2) » KL AR REHRBHEREE BT HRZRTSHYE
WS ERTE  BRESRRERRERE —REH3nAYEE S L BIESRFI{EMI B/
#9759, 5m - BEM BRI MAnalytic Applications/A F]RIMIO0EI AT 4} 43 2= Rk i IR
.~ Et(infrared differential absorption hygrometer) » RFESEFH20Hz » HIRMERNBLE
B T 590, 4m > M FTEMHFT0. 3m - Bl 1 IS =5 EoR R 2R BB RER AL L -
Bt 41 76 B Bk HA PG 3 DA% B AU 28 (Rotronic Hygroskop REAR) IS8 A T HEN L&k —
REGAEE R R FIRME - 18 FRK R A BRI 7E AT R 18 MR 6E KRS R AK (ZKEE0. 3m
PAA) > BLAHERERI0. ICROBREEKSRIBEET B 1Y - (EMER IR A BRI BRERE » EARHE
X n AHugrun Seamon-mini B &t K TIBEEET » FIASER SR ERH HRTEM K 30m - T
THIMPIANERE » RESPHBEHF—RKBRER - L4 > BRIEZREM > HEMHU
1~3HETET A S TR AT » AR _EOPS( R ERE AL R4 ) A &k R AR RE MRS AL » WA E R
MR FEFE— IS BB 39 M » B R ET BRI EI M B /K IE TR EGE A1 # AR & > BBk A
> BERE KRB KFRE SRR -
(Z) ANEAN

O R G B AL ROR A BB R R &K HARB L EE ARG >
Boa B+l 2800~5R%F » BB ELE (analog) I » & 48R M B 28 (Krohn-Hite
mode1-3342 filter) REREHMAK - HRHA/DF (Advantech PCL-818H) 5 &} Hi AN L g
(Labtech Notebook) i {2 28 Fr %y i 69 251 bb 3R 5% 68 03 5k B 47 Y =X 77 2 B J8 (DX4-100) B R
o BEHER TR R 1658 - BURFEERE H40Hz - W5 X1EE — MR IR30H{E
R (low pass) » AT L HAFGEE (Bl2a) "B LA S E (10~20Hz) ARG HEEAN A - fif
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() — MR (b) B UM R Z BEFHE
(B errorbar BARKHEH BB BTHE KRG standarddeviation]
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AN - KA KB RO - RISHER SR S A B SIEE AR R 77
FRBEA op o [l A7 B R 1T ok B AR BTN 08 - BRI A A FBGIE HIR15 ~ 18 ~ 221z
IS 300 3% o T B ATUICAD R o AR R HL AR N SR R IR O AR AE PR R A AT RERR R
GLR A - Al Mk 58 2 UEPR ([B12b) > BT = HGRAE R ST BN BeRaiR 2 | IRAI0. 4~6Hz
B R 09 W8 LR S94R AT/ ANy qui s USSR 1Y 22Hz SR A HETERDY
WO - R—BEEATKERESE - @RI ARG EERAME - BHHME
19954 E6 HE 1996437 1k » HP REBE —MANERERRBEE LERRBERE B
BYRGE ~ FR SRR BIES3S 19 ~ 29% » MU H M =AM RNENERESS
RERD  HABEEERIHET 1512 > TARRRLREEH 5 R 146F M 1275 - B
EFANER > BREGENNISS8m/sZM REBEESHZ/ILNGEES
—-0.417~0.197 -
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RREIR B HHBE R
F— FRREENRERKERAESERPEMER
ARAER 1 2 3 4
B 22~24/06/1995 | 13~14/11/1995 | 22~23/01/1996 | 18~19/03/1996
JRE Uno 3.45~8.74 m/s | 5.96~15.82 m/s | 6.91~14.30 m/s | 4.60~13.39 m/s
RIB Tz 30.30~31.42°C | 22.96~24.67°C | 18.62~21.36°C | 18.17~23.90°C
FKBETs | 28.31~29.48°C | 26.80~27.78°C | 23.35~24.26°C | 23 .'19~24 92°C
AIBFETs-qz | -2.82~-1.54°C | 2.49~4.03°C 2.51~4.76°C 0.68~5.73°C
REZQs-Qz | 4.65~6.42 g/m’ | 9.23~13.78 g/m’ | 6.19~8.50 g/m’ | 5.83~9.84 g/m’
Z/L fHFEE 0.003~0.197 | -0.417~-0.069 | -0.238~-0.092 | -0.290~-0.068
O PR | EIEAEH 15% R BERS 15% RHBERH 15% AR 15%
T8 (IR BESEER 12% | IR BESEES 12% | 1B (R ) HESEER 12% | VR COR ) FEESEEY 12%
HWESEIZR | 35(0.6~1.0Hz) | 36(0.5~3.0Hz) | 44(0.6~2.0Hz) | 71(0.6~2.0Hz)
HHREMEREY| 19(0.5~1.0Hz) | 36(0.5~0.8Hz) | 43(0.5~0.8Hz) | 67(0.5~0.8Hz)
EREHEREYK| 29(0.5~1.5Hz) | 24(0.5~0.8Hz) | 37(0.4~0.81z) | 66(0.5~0.8Hz)

BRSO

(=) FHENRRAN

PA1677 8 R EVERES Y  40Hz BEURBERIE — R K > HHE38400 %M B > A RE
G F R RN R 512 2" (BI32768) B BUR B A SGE TR - §— 2%
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FERGFGHE > MTRE -RHRKFRRETYEREEHR > FQLH FFT (Fast Fourier
Transform) WM A A/ - EHA R I MHEREOFHM (D) )R EZH K (M

meoomzm ) E Nyquist $ASR(20Hz iSRS - TALERTA SR E L - My
x 0.025

B AR B R S 2k #6380 A 2% Smi th and Anderson (1984) 82 Anderson(1993) AR 2 (1995)
ESEP R M - DURERE BEE - ERIE B R AR M 7E 2% BEAT 12 BB BB 2 fiE
BRENFEHE  HEBTERESRARHBETEEAIMEE L TMALI S » LR
BRLALARRMENTENGS  NENTEREZTR—KE AN BT 5% l(noving
average)TELLEE » 1S EAHE — B9 R (2,1995) » AW IEER R BE RS A B
o B—AERE(HEBI—B(LHOB1.2568 > THFRRNEXREZERAHRE1.25
EZEM(£ix1.25" < £ < £x1.25) EZSGHHNTHEE - B 7 R SRFBLEIERIEE
BEHERBEHORGEY  ESETEHERWESMERMA > RTRKNERBEETISE
o REIRFE R . HREAFH (B2 b) b EEEE S HERE > hEAES D

SEESERRRY , /=1, 1 RBNBEHR > SRIERNEMERNTEEHE( Y 2
HREMHS SHEBRECBRE  MRKAFEEZo k> BUBEITXZERTTMANE T -

(Z) BZE -~ mARBEEE

e G 53 BOK A MRTE (u) ~ AKRFEREYI B (VREED B (v) » F 5 H5GHE - 82
R BV R hEIE TR A A B SGE - (EEE K - 197 0 Bt 3 3E — Bk
AR BE R TTO 4 R B0 - 5/ 3V IR M BUR IR 7 > SARMITE0. S~ 10Hz & Y > AR AR SRR
FHEGEHE O K0 O AL > RIZEEERG TR S FAMGRFOILEER3/4 > KHREES
- HRFERIEERIMARI/4(4K,1996) - WRERETRE(IISHFHERE - HEREER
BMESASF I RETIKEANKREHHESNUREBDTHERE -

fE] 3 2 (8] 4 52 15 £3 PO {18 fL R 6 B Y 38 B SRR B ARG R - BB B R E R R ERGE - 5389
EM S FLE R0 20E R SEFGEE — R ESEENR0.1~0. 4H2BRA — 2R IE L3 - #2
R R A 2. 5~10%) » Anderson (1993)WAZE+H th HHERFER - B EE SR
MR ERREER EERERIT > TR E 25 =080 889 R SR LB T » w-
SBPHFZREE -~ v BEE R o 10 R R R S P SR B 3~8HZ B
RiE > EEMEREBRERAAERNOMBEE TN ERBRESFAER(EREH) &
B3c(B4c)PRFEURBREVWERE RE)EDFE > NEWRKRELHRFHENNE
B MEAFERTRAT T ERERESHEER T2 WL  EREHR ERRBTRTH
R ERET LR AR - FERBARIT ERBCRE 0 LABME®ERE  SIRHATR
0.5~2Hzz M @8 & 1 B v Sk a8 12 - /B MU P R EZGEIN — B RET BT 19EHK
R B{ERARERNRIE EAR - FRAEE (44 1996) B EBERRIT  FHHULBIRS7 -
B UBBEBMBENARBRRIENET - R—tWiIHTEMNRAEANBE
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22-24/06/1995 t—spectrum

slope = =5/3
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22—-23/01/1996 t—spectrum
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o 13-14/11/1995 t-spectrum
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tlope = -5/3
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Frequency (Hz)

18—-19/03/1996 t-—spectrum

slope = ~5/3
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(a) (b)

22-24/06/1995 q-spectrum 13-14/11/1995 q-spectrum

10 13 10 73
10 %3 10 74
3 3
19 slope = =5/3 10 3
? —~ 3
] D‘\:) N
'3 ) "3
] =]
: R ]
10 "' 4 L 18y
3 3
e = e
10 o S 10 7*3
10 13 104
10 '3 10 "'y
3 3
B .sj
10 T T T 19 AN SR LLL L AL B N AL
107 10 2 12" 1 19 18 10 °® 19" 1 12
Frequency (Hz) Frequency (Hz)

(c) (d)

22-23/01/1996 q-spectrum 18-19/03/1996 q-spectrum
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ABSTRACT

Shipboard observations of wind speed, air temperature, humidity and sea-surface temperature were
made during four cruises of R’V Ocean Researcher III over southern Taiwan Strait between June 1995 and
March 1996. Inertial dissipation method was used to estimate turbulent fluxes of momentum, sensible and
latent heat(water vapor). Among the total 186 data runs, the range of wind speed is 3.5~15.8 m/s and the
stability parameter Z/L is -0.417~0.197. Spectra of wind speed, temperature and humidity fluctuations
show the existence of the inertial subrange in the frequency band 0.5~10Hz, where spectral slopes follow
£*3and the condition of local isotropy are satisfied. Our results indicate that under unstable condition, the
roughness length Z, increases with increasing wind speed. On the other hand, Z(for heat) and Z(for
moisture) decrease as the wind speed increases with relatively large data scatters. The neutral drag
coefTicient at 10 m height, Cpy, is well described by 103Cpn= 0.62 + 0.052U,o, where U,,is the wind speed
at 10 m height. The Stanton number Cry and Dalton number Cgy are 1.2740.15(x10 ) and
1.2340.16(x10™) respectively, and Cry under unstable condition is larger than that under stable condition.
Wind stress is proportional to the 7/3 power of U;,. Sensible and latent heat flux increase linearly with
UioTs - 0 2) and U,o(Qs -Qz) respectively, where Ts is sea-surface temperature, 6 and Q; are potential
temperature and absolute humidity, respectively at a height Z, Qs is absolute humidity at sea surface.
Comparison of simultancous bulk and dissipation method estimates of air-sea fluxes is generally within
+20% deviation. Normalized thermal and humidity turbulence levels under unstable conditions were found

to be closely related to Z/L.

Key words: Inertial dissipation method, Momentum flux, Sensible heat flux, Latent heat flux,

Roughness length,



