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CE: u g- = kz (70)
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G = n(s/20) | [In(z /27 ] (8b)
JE
Cin = [In(z/z0) |[In(z/z4)] (8c)
(8) Z0,2T,Zq s
4
N w* zZ0 U
Res = ”"U“ Nikuradse(1933)' ., Res< 0.13
> , ; Res> 2.5
R 10 m , uwo< 1.5
m/s Res< 0.13, 14%, uwo> 9m/s, Res> 2.5 0. 1%;
Res< 0.13 29. 0%, 71% 15%
- 30%, 85% —70%
5
Monin-Obukhov , ,
[7], 1
1 , 89. 4% , 6. 1%, 5.4% (
[7] ) )
50% ) , )
, 10.3% ,
1
T <2 (2,0.5) (20.5,0.1) (0.1,0.1) (0.1,1.0) > 1.0
(A) (B) (€) (D) (E) (F)
146(10.3%)  234(16.6%)  9(0.6%) 7(0.5%) 8(0. 6%) 100, 1%)
- 327(23.1%)  532(37.7%)  133(1.4%) 15(1.0%)
(%) 146(10.3) 561(39. 8) 541(38.3) 140( 1. 9) 23(1.6) 1(0. 1)
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2
wo By qo  AB Ag s By« q= Ly C z0 z7 zq

m s g kg’l g kg’l m st 107 g kg’l m 10'm  10°m 10*m

1.1 29.5 20.5 0.10 523 0.04 9.5 -0.26 -1.1 9.1 0.41 0.57 0.68

1.8 28.6 21.3 0.58 4.12 0.06 4.2 0.17 5.2 -1.9 0.36 0.37 0.44

2.0 29.4 22.6 -0.19 2.83 0.06 0.7 -0.10 37.6 -0.27 0.27 0.37 0.44

D. 2.3 29.4 248 -0.10 0.80 0.07 0.3 -0.03 -400.0 -0.025 0.23 0.32 0.38
D, 1.9 29.5 22,4 -0.53 2.59 0.06 1.7 -0.08 -417.0 0.024 0.29 0.41 0.48
E 20 29.1 235 -0.69 2.84 0.05 1.8 -0.08 20. 1 0.5 0.32 0.45 0.49
F 1.5 30.4 20.3 -1.48 4.66 0.03 2.8 -0.09 5.3 1.9 0.57 0.81 0.96
3.2 281 20.3 1.03 4.96 0.12 -6.2 -0.20 -13.1  0.76 1.59 4.02 1.42

C 4.7 281 20.8 0.97 441 0.17 3.8 -0.17 37.9 -0.26 1.41 1.87 1.50
D. 53 29.1 21.8 -0.05 3.43 0.19 -0.2 -0.12 -238.0 -0.042 1.43 3.65 3.07
D, 55 29.7 22.0 -0.88 2.82 0.19 3.2 -0.09 942.0 0.01 1.28 6.15 3.21
E 3.4 30.1 22.5 -1.44 2.16 0.11 4.7 -0.06 26.8 0.37 0.85 5.18 2.78

3

uyp TX 102 H E Hy Cp Cu Cg Con Cun Crn
ms? Nm® Wm? mgm?s' Wm? x10 x10° x10° x10° x10° x 10’

A 1.1 0.22 4.8 12.9 31.8 1. 66 2.00 2.04 1. 03 1. 06 1.08
+0.22 +£0.33 +£0.34 +£0.04 £0.04 £0.04

B 1.8 0.51 3.3 12.8 31.5 1.25 1.41 1.44 0.97 0.99 1.01
+0.10 £0.14 +£0.15 +£0.03 £0.03 £ 0.03
C 20 0.50 -0.3 6.9 16. 8 1. 06 1.06 1.12 0.97 0.94 0.99
+0.07 £0.23 +*0.13 +£0.05 £0.19 %0.10
D. 2.3 0.61 -0.3 2.2 5.4 0.97 1.00 1.02 0.95 0.97 0.99
+0.02 £0.03 +£0.02 +£0.01 £0.01 £0.01
D, 1.9 0.40 - 1.0 5.1 12.5 0.93 0.96 0.97 0.98 1.01 1.02
+0.03 £0.03 +£0.03 +£0.02 £0.03 £0.03
E 2.0 0.32 - 1.2 4.7 11.5 0. 69 0.71 0.72 1. 00 1.03 1.04
+0.19 +£0.21 +£0.21 £0.03 +£0.15 +0.10
F L5 0. 09 -0.9 2.9 7.2 0.34 0.35 0.35 L 10 1.13 1.15
+0.00 £0.00 +£0.00 £0.00 % 0.00 #* 0.00
B 3.2 1.89 9.7 29.9 73.6 1.54 1.65 1.62 127 1.26 1.24
+0.23 +£0.33 £0.17 x0.16 £0.19 %0.10
C 4.7 3.84 9.1 35.4 87.0 1.41 1.39 1.44 1. 26 1.20 1.24
+0.13 £0.25 +£0.14 £0.10 +£0.19 +0.10
D. 5.3 4.44 0.1 27.9 68.6 1.31 1. 16 1.29 127 1.11 1.23
+0.12 +£0.34 +£0.20 +£0.11 *£0.33 £0.18
D+ 5.5 4.58 1.6 21.4 52.6 1.19 1.28 1. 18 1.25 1.34 1.23
+0.11 £0.22 +£0.18 £0.09 +0.21 +0.19
E 3.4 1.38 -6. 1 8.1 20.0 0.95 1.00 0.87 L 16 1.26 1.07
+0.24 +£0.25 +0.24 +0.08 *£0.21 *0.24
(3) ;
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E|
3 2.0m s
2 4
C E , C E 2.2mg m s, 5.3 W
m”, Cr 0. 4% 107; 32m s ' 3.4ms ' B E ,
2 - 2 -3
B E 21.8mg m "~ s, 53.6 W m , Ck 0.75% 10
3—4 )
(4) )
2 2 2
2 2
-1
’ uio > 5m S s
(5) , .
4, 1 2 4 ,
-1 -1
(5.56.0m s ,8.0-8.5ms ) ,
4
up TX 102 H E Hy Cy Cnhp Cg Cpn Cun Cen Res o
(m ey mST NmE W2 mg s W "X 103 % 103 % 103 x 103 x 103 x 1038 " "
S
0.0- 0.5 0.45 0.06 2.7 8.0 1906 0.02 2.4 3.1 3.2 1.1 L2 1.2 0.11 1.48 1
0.5- 1.0 0.81 0.14 3.8 10.9 26.9 0.03 1.8 2.2 2.3 1.1 L1 1.1 0.11 0.43 71
1.0- 1.5 1.26 0.27 3.6 11.6 285 0.05 1.5 1.7 1.7 1.0 1.0 1.1 0.12 0.16 124
1.5-2.0 1.74 0.46 3.7 13.0 32,0 0.06 1.3 1.4 1.5 1.0 1.0 1.0 0.19 0.10 115
2.0-2.5 2.25 0.82 4.0 15.4 379 0.08 1.4 1.4 1.4 1.1 1.1 1.1 0.87 0.13 134
2.5-3.0 2.77 1.32 4.7 21.3 523 010 1.5 1.5 1.5 1.2 1.2 1.2 1.00 0.11 136
3.0-3.5 3.24 1.80 5.6 26.6 65.5 0.12 1.5 1.5 1.6 1.3 1.2 1.3 1.31 0.088 138
3.5-4.0 3.73 2.29 6.1 28.6 70.3 0.14 1.4 1.4 1.5 1.2 1.2 1.2 1.20 0.061 178
4.0- 4.5 4.24 3.00 6.7 32.5 79.9 0.16 1.4 1.4 1.4 1.3 1.2 1.2 1.72 0.056 163
4.5-5.0 4.74 3.68 7.2 34.7 85.5 0.18 1.4 1.3 1.4 1.3 1.2 1.3 1.68 0.043 95
5.0- 5.5 5.23 4.41 9.3 37.6 91.4 0.19 1.4 1.4 1.4 1.3 1.2 1.2 1.82 0.034 95
5.5-6.0 577 524 7.5 37.2 91.6 0.21 1.3 1.4 1.3 1.3 1.2 1.2 1.90 0.029 59
6.0- 6.5 6.21 6.09 11.7 42,3 104.0 0.23 1.3 1.3 1.4 1.3 1.2 1.2 2.01 0.024 23
6.5-7.0 6.73 7.12 13.4 50.8  125.0 0.25 1.3 1.4 1.4 1.3 1.3 1.3 2.28 0.021 20
7.0- 7.5 7.29 8.17 16.9 5.1 126.0 0.26 1.3 1.3 1.3 1.3 1.2 1.2 2.02 0.016 19
7.5-8.0 7.74 9.01 18.7 52.8  130.0 0.28 1.3 1.3 1.3 1.2 1.2 1.2 1.98 0.013 24
8.0- 8.5 8.15 9.24 9.0 44.7 1100 0.28 1.2 1.3 1.2 1.1 1.2 1.1 1.49 0.009 7
8.5-9.0 8.71 10.50 30.5 70.0  172.0 0.30 1.2 1.3 1.4 1.1 1.2 1.2 1.25 0.006 8
9.0- 9.5 9.46 13.90 45.9 87.8 2160 0.34 1.3 1.3 1.4 1.2 1.2 1.2 2.56 0.009 1
10.0- 10.510.10 16.50 59.9 105.0  258.0 0.37 1.4 1.4 1.4 1.3 1.2 1.2 3.38 0.009 1
1 2 , 2—3.5m s
-1
) 3.5m s
4 R , Res< 0.2 (w10
<2m 571), ; Res>2.5 (wo=9m sfl),

1

; 0.2< Res< 2.5 :2.0< wom s ;
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-1
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-1
>O9m s (Res> 25) s . ,
-1
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-1
, uww>9%m s , )
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s Wu Kondo
, 5 3 , , ,
2
-1
s (wo<S5Sms )
2
-1
(6) 4 0.5—6.0m s , 1.

3x 10°—2. 3x 10°
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Cov = 1.2%x 107, Cun= 1.14x 107, Cen= 1. 19% 107

, Large  Pond'*" 4—1Im s ' Cov = 1.2%
107, Cuv = 1.13% 107, Cexn= 1.15% 107( )
5 (m s
Nikuradse
Res < 0.13 0.13< Res< 2.5 Res > 2.5
(1933)
Kondo
(1975) up < 2 2< ujp< 8 up > 8
Wu 1< up< 3 3< up< 7 up > 7
(1981) Res < 0.17 0.17< Res< 2.33 Res > 2.23
uyp < 2 2< uyp < 9 wuypp > 9
Res < 0.2 0.2< Res< 2.5 Res > 2.5
(7 (4 & Charnock » Charnock Plz0= ot /g z0, us
g x (4 o
[0 , uo> 8- 9m s_1 X s
8
, 50% —80% , 0—10m s ,
2 ,
uo=2m s .5 ; 1.5m s 4.4
s Reed(1985) Cet =
1.3x 10° ,
Charnock o ,
5m s , o 0. 012(Charnock 1955) — 0. 035( Kitaigorodskii
and Volhov 1965) , 0.0144( Garatt'™)  0.0185(wu'""y,

5-8m s_l (04
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STUDY OF AIR-SEA FLUXES AND BULK
TRANSFER COEFFICIENTS ON “WARM
POOL” OF THE WESTERN PACIFIC

Xu Jingqi Wei Hao Gu Haitao

(Ocean University of Qingdao> Qingdao, 266003)

Wu Jianping

(First Institute of Oceanography, SOA, Qingdao,266003)

Abstract

A stratification modified model of the profiles is developed for a viscous sublayer of
light wind, high temperature and humidity, over a smooth sea surface. T he data of the
gradient of wind, temperature and humidity near the sea surface of “warm pool” in the
Western Pacific, obtained by XiangYangHong # 5 R/ V during TOGA COARE IOP, are
calculated using this model. Computing results show that there are about 50% - 80%
observations in unstable state, among them 10.3% are strong unstable. The effect of
stratificatin on the air-sea fluxes and bulk transfer coefficients are much stronger than
that of wind. These fluxes and coefficients increase with the increasing unstability by a
factor of 5 under the same wind. They vary from 0. 3% 107 to 3.2x 10°.1t can be seen
that the variations ae larger than those at other sea area just owing to the effect of strat—
ification.

It is discovered that the neutralized bulk transfer coefficients averaged over uio< 10
m s ', Cox = 1.2x 107, Cixv = 1. 14% 107 and Cex = 1. 19% 107, are consistent with the
results of Large and Pond (1981, 1982) in open sea.

Key words: Smooth sea surface, Air-sea fluxes, Bulk transfer coefficients, Stratifi—

cation effect.



