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Direct Simulation of the Transit Time of the Intermediate Layer in the Japan Sea

Katsumi TAKAYAMA, Naoki HIROSE
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In order to represent the distribution of transit time of the seawaters accurately, the transit
time tracer is introduced in an isopycnic coordinate ocean model. This passive tracer is initialized by
the time of subduction from the sea surface mixed layer to the isopycnic interior layers, and is
calculated by the normal advection-diffusion equation in the isopycnic layers. The residence time is
directly given by the transit time tracer varying at each time and position. We apply this method in
the Japan Sea, and attempt to estimate the residence time for the intermediate water characterized
by the salinity-minimum layer. The simulated residence time in the intermediate layer is 0-4 years
for the northern part, 6-10 years for the southwestern part, and 12-16 years for the southeastern

part of the Japan Sea, respectively.
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Bottom topography of the Japan Sea (JB:
Japan Basin, YB: Yamato Basin, TB:
Tsushima Basin, YR: Yamato Rise). Thin line
with circles shows PM-line made for Fig. 2.
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Fig.1.
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3.1 MICOM
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FEHE £ 7 ) (Miami Isopycnic Coordinate Ocean
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Fig.2. Time series of the residence time for each points of PM-line (Fig. 1).
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4. HREER

7 VFES A% 304 B 225 1004 H OPM 7 A
(Fig. 12RO FIZRB T A O RS % Fig. 2
WRT. 2B, PMINCE L CIRAFEIC4E B OBEN
0lZ72 1), BARERER] R L— Y — 2 KRB TE R R B0,
BEEE UCIER L2, BRI OEBITITAL
& L T\ 5PMO1 & PMO2iT, Z=EIE LT OERHZE
ML TWT, E-FOBEL /SN &b,
W EEEASERNIZITON TWA Z L NRBEND
PMO3 CIIEHAEBMMBEB L TND Z b, HAR
BHRERIATOR TS L Bbihs. ETVESH
51 304E B 2> 5 1004E B % TOPMO1~ 03 i# &7 B¢ ]
10D B 20EOMTEIL L TV A, RIZ, KFniER
({ZALE LTV A PMO4~07 T I3 88 e R 0 Z5 B 73 K
TN END, FHLWIKEEVIKBEEIIANED -
TWAERTHE VLD, BOMBTOZNLDME
BT3B 1T B MR R II54ED b IBEDRK TEL L T
5. EkIZ, KAHEEHIZALE LTV 5 PM08~10T
IIEEEHB A L, BERE o R Ly okn
HHREINTNDEZLERBL TV, ZRH3RICBIT
LRI IEN L 10EOM TH Y, PMO1~07 &t
NRTEREETHEAPZBREINTWAZ EBghD. 2
DL, WEERIIEME LM TREELLT
W, HARETHLNILFEDEOBRT — & 2 5

Table 1 Mean and standard deviation (S.D.) of the transit
time for the model year 90th to 100th at the

PM-line.
. Residence time (year)

Station

Mean S.D.
PMO1 12.86 1.68
PMO02 13.23 1.38
PMO3 12.87 1.44
PM04 12.28 1.38
PMO5 11.69 1.41
PMO06 9.98 1.98
PMO7 7.29 2.21
PMO08 3.17 0.73
PMO09 3.24 0.70
PM10 1.47 0.77

W LT R OHEE L, ZOFHRREEIEZ T
PROTREMENR B B .

Figure 2726, &R CTOMRERERITRE~ %)~ L B4k
ELTHAD, BEHEHMNICRS L EEERMITIZEE
FREBIZEL WD LEDNS. T2 T, EFAESY
904 B 7> 5 1004 B ODPM T A 2B 5 i eE ik
% Table LZk & 7z, PMT A > L CTH b B EERERE
DDA, PMIOTLATEL 2D, SR
BEHINE - =PM02TIH13.23E L e o7-. HAW
EFIALE T2 A T RFRITE L, YOS THE
B EWERS RSN D, B2, B4 5 PMOTE
PMOSD M T XM R CRI4EDER H D = &
"o, ZOMTHEBEDERNHD L S5ICEZS.
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Y EKOH UV B AL O o o 7 IR R
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"EAHED B ER G AN ERICHE T BT 237 2
5. £LT, WHEEMS4ELLT OEWEEIE, 40°N
PAED A AMEILE 2RI ER > TS, 26 OEE
AR OEREB/RIKICHZY, v TIRER
TR LTS, HEHER OIS T
BV IZHE SN TWD I ERNbME. FOHERER
DOWEE (41N, 133 EfHL) Tk, £ OREEH L b
T2EL LN EL 2> T 5. 40°NLIEED H
AUFRAE T, KANHEWE IS LB B R 0345 < 6
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Fig.3. Residence time distribution for 4th layer.
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