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Parameterization of turbulent diffusion coefficient
in the Western Equatorial Pacific Ocean”

*

Sei-ichi KANART®

Abstract : Parameterization

and Chikashi KoBAYASHI**

of turbulent diffusion coefficient as a function of the

Richardson number is investigated using data of microstructure measurements. The tur-
bulent diffusion coefficient of mass, K, is correlated with the Richardson number R; as
K,=A+B,/(1+5R)" (Pacanowsk! and PHILANDER, 1981), where A, B and n are some con-
stants. The estimated K, is correlated with the R: using a non-linear regression method.
The determined coefficients are A=0.06, B=2.35 and n=2.56, respectively. However, the co-
efficient, B exhibits a strong depth-dependence; the value increases from anout 1.0 in the
mixed layer to 5.0 below the thermocline. The depth dependence is attributed to adoption
of a constant mixing efficiency coefficient, I' in estimating K,.
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Fig.1. Ship track of JAPACS-92 and locations of the MSP released (solid triangles). The
numerals show the profile number. The solid circle shows the station of successive
profiling from No.14 to No.22 with 3 hrs interval.
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JPM@8, Dec. 29, 1991
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Fig.3. Anexample of stratification structure of S, T, and 0. at the station 08, measured
with MSP.
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Fig. 4. Current structure along the equator, measured with shipboard ADCP.
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Fig. 5. Cross-section of log (&) along the equator. Hatched area shows log (&) = —4.

4, otherwise log (&) <—4.4.
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Fig. 6. Cross-section of dissipation Reynold’s number R..= ¢ /v N%. Light hatched area
shows R. =30, and heavy hatched R« =200, and otherwise R..<30. The numerals in

contour lines show the values of log Ra.
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Fig.8. K,-R.correlation in the thermocline with the depth intervals of 100m-140m (a),
140m-180m (b), 180m-220m (c), and 220m-260m (d), respectively.
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Table 1. Coefficients A,B and n determined using nonlinear regres-
sion for the respective depth interval.

DEPTH " Alem?/s) | Blem/29) n REMARKS
35—100 0.0122 0.533 2.310 MIXED LAYER
100—140 0.0136 1.083 2.689 i
140—180 —0.1000 2.128 0.783 *
180—220 0.1334 1.021 1.423 *
220—260 0.0600 2.023 2.569 BCL
220—240 0.0230 3.490 : 2.395 BCI.1
240—260 0.0209 4.598 2.843 BCL2
MEAN | 002594 | 2345 2561

*) Omitted in estimating mean values.
BCL’s) Layers below the Equatorial Under Current Core.

0 - 100 m
Km = 0.05 Kp

107 {2 g ‘oo

10—9 L A i
w? 1w’ w1t
Kp (cm?-sec-1)
(a)
Fig. 10.

n=2.31 &7, Pacanowskl and PuiLanper (1981),
U PrTERS et al. (1988) D\ gh s b—H LM,

100m %> 5 260m % TR E M EEHEEICAE D E 40m
BT TT7 4 v 74 7 LIZER% Fig. 8 (a)~(d)
IZRY . D55, Fig.8(b) @ 140m &7 5 180m &
DA/, F— I DTV FRBEREL, ADEHFEICHE -
TWVWBI L&, nDESMULOBAICHNER /NS 0,
Fig.8(d) &, F— M2 AN TVWE LI
RZ, ROWoOKRBREESRKMEN TSRS 5
EEZ, IORBERIC 20m BIEEICH T TIEBERE
T - 1ckER %, Fig. 9 (2) XU Fig. 9 (b) IW/Rd,
BH 5 i 240m~260m B D K, 7%, 220m~240m &
LETEDIZE > TV 5,

Fig. 10 (a), () FRRicE SV TEEERK K. %

102 T T T
100 - 260 m
Km = 1.20 Kp

»

0 10
Kp (cm?-sec-1)

(b)

Kn-K, correlation in the mixed layer (a), and the thermocline (b).

ko, Knd K, OHEZRSDTH 555, 100m~
2W60mMOERBO L 7 — « V= vEBRLLHEBICOV TR
Keo=1.2K,, F73m~100m © v 7 — « /' — v T%f
LTt K.=0.06K, DBERMBE 5N 3, Fig. 10 (a) &
12, K.=0.05K, OB L 3REZ—HOF— s BRS
e, To—#EOF—sEAkK, Fig. 10 (b) Ok
BEBILESININEF— I ThH b, F— SMHOFA L,
BABAFEHENIC 100m & LTF— 72X LB,

a0 WIBEAEIBROKERRET - 44, ToicEA
LicbDTh 5,

P EJEHEREROFREE L bD%, Table 1
127”9 Table 1 ® remark #ic x HIo D> Wiz — 2
iZ, ARUDO@ELMDr — 2 HRBEEIEER L
ZERRL, O —2ARE FMOVIEERICELT,



PERE GBI B 1 A ELRILE R O s A — 7 Y ¥— v a v 195

148

156°E

154

20

T

EEEEEER < 0.25

40

60

80

(m)

100

120

120

DEPTH

140

160

180

200

220

240

Fig. 11.
shows R:<0.25, and otherwise R:>0.25.

BALTH B,

140m~180m KT, 180m~220m J& T 73 + (R EUE »
REGEEZRLEPEVH TEOTERERE, K, B
NTYFRITHBY, TONFYEOERIEOVWTIER, 4
D& AUFMESEE ST RSO,

Fig. 11 @V F+—FY VR OZMEEER LA b
DTHABH, “active” HLIFIBITHIET 3 R.<0.25 DR
BENy FTRLTH S, 2O R=0.25 O & Fig.
6 DBURER LA/ VAKDE W » FHIREHET 2 &,
REBRUER2 7 TE (200~220m) EHE DXHAH
&RV, UL, Fig. 6 ®160~170m D, #Hu

Crross-section of estimated Richardson number in log R -contour. Hatched area

“active” B&RU 180m~190m BIZ» 1T T D “active”
BiE, WIhbFig. 1l1OROHHE—HES, o
SO DENIEBRABOBILEENTVWS, 5L
TNy FRRN TS B LT B E, MSP &
ADCP QRIEHIFOARA—F, IOk BEYEAROD
JRR &2 > TV B bHEINIE WV,

5. EIRBREOESEREMR

FERRBIERIC & - THE L EREE A, B, n ¥
HfEId Table 1IT/RTEBYTHBH, 2055, B
122,345 T, =2 DRFRBEOIRTHEAE—FBRE L, L



196 La mer 31, 1993

0.04 .
" COEFICIENT; A
;, 0.03}
&
(a) . o.02f %
E .
Cootf © @
<5
0.00 \ R
0 100 200 300
DEPTH (m)
5.0 .
" 0o COEFICIENT: B (]
I8}
o 3.0t o
(b)
g 2.0
8]
<ol
o ] ° o
0.0 10 700 300
DEPTH (m)
3.0
2.8 1 EXPONENT : 1 =
2.6 -
(¢) =7
2.4 1 .
n
2.2}
2.0 100 200 300

DEPTH (m)

Fig. 12. Depth dependence of the regression
coefficients A, n and B. Coefficient B in-
creases with increasing depth.

b Ol EAERETO0.533hoEE TR
L 240~260m Ti34.598 S KZ71fEi% L 3, £I T,
NS ORBIEOTFEMRITIHEA MR E Fig. 12 (a),
®), RO (@ Rde ARUnii oW TRES LI
MRS ZEEIESE DPEBETIIBOL, BRI S HICE
S LRl TV,

[RIA% 75 B8 SR DRAREIZ, HEBERT et al. (1991)
b U TW3, HEBERT et al. (1991) T, Bk
e (Ry,z) ROBIZREIEN, & R OMBEN, EXI
X-TEbY, BHAlEN e (Ryz) THEHLD XD HH
MERT ERRTN G,

AR X TR LI & S B BOESIKIEME DA REE A5 1]
TP NI A — 5 FBEDL IARBI ST,
We— D HTREM: 1 K, 23Rl 2BICBRA L, BT

HWIERLE, TR, BH7Iv /s REYT—T0Sy
vaVOWTERSNDG, 759 7R« )V Fv—FV Vv
B R OMBTEREIN L, KX TD K, DFEAHIC 1F
F=02%2&MALTWAY, EBICETIZ0.22FOME
AR ER, FOFEESORKY T, TEEHK
LEY, BEGOT OMEM%E K, OFFfiicz o £ F#
MLTWwas, flZ, sLofERoBikERE R T
b, THRABAKTY -2 54 v FERE 0 b, HEH
T/INERER & BB BRELNZBENDE IV, T
DlEiR, T=027TK, Z2Fftid 2L, EHTK, %
BWAFMT B L2805, THEHTERWIED
RILIZRD & 5 SHEHIC L %, 2%, BRI 7REO
B RRAREE T I, Bdcsgudrbb s,
BRY > —ICE BELFEAER B ZNIZ LG BTN, B
17590 REvT—eTUS s Vs vORTHD R
EHBRREAINTNS KB, - TrDEBKTT2E
ThHb, 6-T, BELATORATWE T =02iIcED
< K, DFHIEER O K, DERFMIC 27808 580
Bd 5,

6. LIV

JAPACS-92 T8/ MPS =4 0 —#HAEHWT
Pacanowskl and PriLanper (1981) DB
ML 7o BRMIARTZ 1991/1992 = v = — = a FHEOD
I A L, BoNnERES TS LEiie R
L7cbDTHENEIPRHEESTERVD, Diad L,
PYIAREIE D B R I E s U ORRIC K D
PESRICINEBER G ERIL, B EVEABOER
Ll -TwbEHiclbng, Bohlk7—5icko<
IR BR T OFERIZIKD E B Y TH 5,

(1) FAIEHRIERI S 2 {EELBVESR S
ehs, =0 LEEREARTE, BAETEOK, 3
RATEENB,

K,=0.026+2.35/(1+5R)**
Z OFER L, PETERS et al. (1988) @
K,=0.01+5/(1+5R)*

EEN, A, BOEIETFTOENRED SN,

(2) FEOOMBETRIEEBIFES LHWAT S L
WORERAE /A, 5 L MM PETERS et al.
(1988) o7 —s it YRR OoNBETH B, ¢-Ri D
B>V T3, Heeerr et al. (1991) 5 &%
UCsh, ek s L CERENEE Y 7 — OHENh



POASEARREIRIC B B ELRIVRE D/ Y9 X =5 Y ¥ — v a v 197

DRESTHIIC R OB S REMEAT &R I3 & V5 Moum
et al. (1992) OH@EA5IHLTWE, LML, Th%
HOT B icdicid, W & MAMELH O BRI DS LB
Th b,

(3) PerErs et al. (1988) i R: 4% 0.4 LIF T,
Pacanowskl and PHILANDER (1981) EiD/¥5 2 — %
V=Y a Yid K, Bl NEfiic s A & LT K, =KR:"
RO AES A2, TOBEIEE 28m » 5 8lm T
@ upper shear zone D/¥J5 A — % Y € — ¥ 5 v
(PETERS et al., 1988) T, THIZEAEZ D& O DL
HIREL XSS 5,

4 ADCP #—4 0y 7—%HWVT, MHEHEREK
K. ZRED, Kok K, OHEBE% 100m~260m © 7 —
FIODWTHANLFER, K.=1.2K, ODBEERENE L1z,
COBRITESEAN TR L K.=0.05K, &4 5%,

(5) FEERBERE O 140~180, K U 180~220m &
FRud& RiOAFEHB—HLBVWELE-TEBYD, ZO
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