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An Estimate of Energy Dissipation Rate and Eddy Diffusivity Coefficient
Based on the Thorpe Scale Profile
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Department of Geophysics, Faculty of Science, Hokkaido University
( Received June 20, 1988 )

Thorpe scale profiles in mixed layer are estimated from the density profiles obtained with
the free-fall VCTP.

The estimated Thorpe scale is correlated with the dissipation rate &, through the Thorpe
-Ozumidov correlation presented by Dillon (1982). This enables us to estimate the dissipa-
tion rate & through the fine density profile.

Estimate of ¢ shows a reasonable correlation with the triple power of wind speed,
comparable with the correlation presented by Oakey and Elliott (1982).
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Table 1. Time of VCTP casts and weather condition.

MONTH DATE HOUR | MAX DEP. (m) | WEATHER m/s

TANGO 1 12 7 12 130 NNE 15.0
2 12 7 14 260 NNE 15.0

4 12 8 12 270 ENE 10.0

5 12 8 16 270 NE 10.0

6 12 10 14 270 NNW 5.0

7 12 10 18 270 N 6.5

8 12 10 22 140 N 7.0
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Fig.1. Hourly weather and thermal condition at the observa-
tion site. Upper to lower ; solar radiation S (ly/min), wind
stress = (dyne/cm?), atmospheric pressure Pz (mb), mixed
layer depth MLD (m), and water temperature 7, (°C) at the
surface and 80m layers. The black triangles show the time
of the VCTP casts.
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DENSITY THORPE DISPLACEMENTS

OEPTH

Fig.2. Schematics of the vertical
density profile with local density
inversion (left) and the Thorpe
displacement profile obtaind from
the sorting of the inverted poffle
(right), (aftr Dillon, f1982).
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Fig.3. Correlations between Ozumi-
dov scale L, and Thorpe scale L;
for low wind condition (Series A)
and high wind condition (Series B),
(after Dillon, 1982).
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Table 2. Vertical distribution of the 7.m.s Thorpe scale averaged in every 20m section.

L —> | TANGOl | TANGO2 | TANGO4 | TANGO5 | TANGO6 | TANGO7 | TANGO8
0~ 20 1.85 14.57 3.00 20.57 10.41 3.06 2.86
20~ 40 4.43 7.33 8.07 8.46 5.02 3.74 2.81
40~ 60 4.99 9.43 6.83 12.36 2.70 5.29 1.85
60~ 80 8.60 3.11 8.69 6.25 0.71 5.99 0.39
80~100 0.23 1.45 0.36 3.31 0.64 0.18 0.58

100~120 0.17 0.12 0.40 0.24 0.27 0.24 0.37

120~140 0.0 0.76 0.32 0.40 0.71 0.55 0.0

140~ 160 0.0 0.68 1.26 0.36 0.63 0.60 0.0

160~180 0.0 1.26 1.07 1.45 2.71 0.82 0.0

180~ 200 0.0 0.17 0.61 1.25 3.56 0.29 0.0
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Fig.5. Correlation between the integrated energy dissipation
rate & and the triple power of wind speed, observed during
KH—87—5 (open circles) and the PREOMLET (black tri-
angles). The broken line shows ¢ =0.1W?3.
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Table 3. Mean energy dissipation rate & and the eddy
diffusivity Kz in mixed layer and thermocline.

Profile Nos. 1 2 4 5 6 7 8 Mean
W (m/s) 15.0 15.0 10.0 10.0 5.0 6.5 7.0

% D (m) 90 95 85 100 65 70 80

E N (x107°1/s) 7.07 5.10 3.78 4.08 4.10 5.13 5.91

?2 e (x107%m’/s”) 3.65 4.39 1.53 4.52 1.61 1.77 0.52

E Kz/Rf 30 1690 1070 2710 960 670 150
Kz{Rf=0.1)( cm'/s) 73 169 107 271 96 67 15 114

‘2‘ N (x10°1/s) 11.14 9.43 9.02 9.75 8.96 9.18 5.70

§ € (x107%cm’/s") 0.26 1.92 2.11 3.26 8.00 1.00 0.27

% Kz/Rf 2.1 22 26 34 99 11 8.3

E Kz(Rf=0.1)(cn’/s) 0.21 2.2 2.6 3.4 9.9 1.1 8.03 2.89

ZOBRT - T3 R OFHMIIREETH 0%, T TIE R =01 tEEL T K, # M-
2. REBREUY—F 774> TOFEHD e LU R, =0.11287 % K, % ZIRAEIKH 2245
F% Table3 o d. REBHNOTEHN T A NX¥—iBBERIL(0.5~4.5) X102 cm?/s®, i@kEiLR
#13 15~270 cm?/s & WEEIKR EWEZRL T dDIciL, +—%7 74 » TldEgEs (0.
26~ 8) X107 cm?/s?, kSR EIL 0.2~9.9 cm?/s & HEGAT R W,

V. © k2 )

Dillon and Caldwell (1980)iz & » T&z sz —7 - £ X3 F7 - 24— )ViHE%Z W TE
B7a 77 AN 5T AINX—EEREHET L0 & DDRLEIT- 2o RIT Oakey and El-
liott (1982)7"=A 7 2 + 7 7F 2 T—fHBIC B W TR L IBAEOBGEE ¥ BuEn = N iHEE
BIfR B LRI TR L BIRBE T T A I ETRENT., T, BLNHERIZEDL
WIS, RACHOWTOEREEZERL T3 225, B% R ED1E51E (0.05~0.25) %
i Lo il (AR TiE B =0.1 28%E) TREEEbNbEERLL. BREEATHOREE
BB REN BT R E AP REZT SN 555, BB TELZCBEROERZEET
UL, TR EPBEY LB TH L L icizBbiiv,

AL TR TR, SECIDICL2 TSOBRY S LA NX —HEROMENH B
BETMRTHLILERTLNOTHSL, FEHIZ, BE, ALy yY—DRBOITo7o—7IC
LB T—neA 727 —VEHEE (MSP) 2L 28l BHPTHY, ZOBHIE
TINZBECIE FETFEICL ERNKET ENZ LBV L2MI L LD L HFE NS,

i KH—-87—5m Leg 2 TiThbN T RPDY) 2x =707 74 7—HRABR D EEK
T LD ABADZ X ILT7 VIR & REHEICER I N S OMRE R UL DT 2 Dits
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