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Fig.1-1-2. Schematic diagram of the surface circulation in the northern North Pacific after Dodimead et
a. (1963) and Favorite et a. (1976) revised partialy.
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Fig.1-2-1. Conceptional diagram of the subarctic circulation and the local changes of water qualitiesin

the northern North Pacific Ocean after Ohtani (1991) revised partialy.
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2-1.CTD
CTD
(
6
1990
180 37
51 10
171 40
(1991 1993 ) 165
8 (1998 )
(1994,1995,1996,1997 ) 49
CTD Neil Brown Mark 3B
+ 0.006psu + 3.2dbar
3000m 180
30 56km 49 30
Fig.2-1-1 180

CTD
11

No.34-42)

1998 6
(Table 2-1-1)

Alaskan Stream
(1998 ) 180

174 180

+ 0.005

49 30
20 37



CTD

Table 2-1-1. Station list of hydrographic observations along 180° from 1990 to 1998.

Common

station

Number

Position

Year

Latitude

C=‘N) (°=‘W) 1990 1991 1992 1993 1994 1995 1996 1997 1998

Longitude

1 35-00 180-00 - - - - o - - - -
2 35-30 180-00 - - - - - - - -
3 36-00 180-00 - - - o o o - - -
4 36-30 180-00 - - - - - -
5 37-00 180-00 o o o o o o o - o
6 37-30 180-00 - - - -
7 38-00 180-00 o o o o o o o o o
8 38-30 180-00 -
9 39-00 180-00 o o 0 o o o o o o
10  39-30 180-00 -
11  40-00 180-00 o o o o o o o o o
12 40-30 180-00 - -
13  41-00 180-00 o o o o o o o o o
14  41-30 180-00 -
15  42-00 180-00 o o o o o o o o
16  42-30 180-00 -
17 43-00 180-00 o o o o o o XBT o
18 43-30 180-00 - -
19 44-00 180-00 o o o - o o o o o
20 44-30 180-00 - -
21  45-00 180-00 o o o o o o o o o
22  45-30 180-00 -
23  46-00 180-00 o o o o o o o o o
24  46-30 180-00 -
25 47-00 180-00 o o o o o o o o o
26  47-30 180-00
27 48-00 180-00 o 0 o @ o o o o o
28  48-30 180-00
29 49-00 180-00 o o o o o o o o
30 49-30 180-00 -
31 49-45 180-00 o o o o o o o o o
32 50-05 179-55 o o o o o o o o o
33 50-25179-50 o o o o o o o o o
34 50-50 179-46 o o o o o o o o o
35 51-10 179-43 o o o o o o o o o

o 3000m depth observation, 1500m depth observation, -: no data,

XBT  Expendable Bathythermograph (Temperature data only)

12
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Fig.2-1-1. Observation line in the northern North Pacific. CTD stations and mooring stations map in

the central North Pacific.
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2-2.
1995 6 1998 8 3 2
3 Fig.2-2-1
Table 2-2-1
1995 6 1996 6 Alaskan Stream
(Moorl) 1 2 1500m 3000m
1996 6 1997 6 Moorl 2 1500m 3000m
Alaskan Stream Moor2
Moor2 4 1500m 3000m 5000 7000m
1500m 7000m
Moorl 2 1500m 3000m Moor2 2 3000m 5000m
4
1997 1998 1 3 9
Moorl 2 1500m 3000m Moor2 3 1500m 3900m
7000m 7000m
Alaskan Stream Moor3 4  1500m
2000m 3000m 4000m 1500m  4000m 2000m  3000m
2 1997 1998
Moorl 2 1500m 3000m  Moor2 2 1500m 3900m  Moor3
2 2000m 3000m 6

1 + 5o + 2cms?
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Fig.2-2-1. Schematic representation of the mooring systems and bottom topography along 180°. Vertical
broken linesindicate CTD stations.



Table 2-2-1. Information on current measurements

16

Location Water  Meter Modd of
System Lat. Depth Depth  current Dates
Long. (m) (m) meter
50-38.4N 1500 RCM-7
Moor 1 179-47 3W 4980 3000 RCM-8 21 Jun.95-20 Jun.96
50-38.4N 1500 RCM-8
Moor 1 179-47 3W 4980 3000 RCM-8 21 Jun.96-20 Jun.97
50-38.6N 1500 RCM-8
Moor 1 179-47 8W 5038 3000 RCM-8 9 Aug.97-8 Aug.98
3000 RU-1
Moor 2 1758_‘5117 gx 7220 5000  RU-1  20Jun.96-20 un.97
' 7000* SDCM
1500 RU-1
Moor 2 1753_‘5116'01\/'?'/ 7205 3900  RU-1  22Jun97-11 Aug9s
) 7000* SDCM
50-55.5N 2000 RCM-8
Moor 3 179-44.9W 5286 3000 RCM-8 9 Aug.97-6 Aug.98

RCM-7 and 8 : AANDERAA INSTRUMENTS, RU-1 and SDCM: Union Engineering

* indicates only direction record
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Fig.3-1-1. Vertical sections of (a) potential temperature, (b) salinity, (c) potential density and (d)

geostrophic velocity referred to 3000m (+: eastward flow, -: westward flow) along 180° in June
1997.
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Fig.3-1-3. Year to year variations of the front and boundary geographical positions along 180° from 1990

to 1998. Figures in parenthesis indicate the averages and standard deviations.
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Fig.3-1-4. YearLatitude diagrams of potential temperature (Ieft side) and salinity (right side) at each

depth (a): 100m, (b): 500m, (c): 2000m, superimposing the variations of the front and boundary

positions.



3-2. Ridge Domain

3-2. Ridge Domain
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Fig.3-2-1. Vertical sections of average (a) potential temperature, (b) salinity, (c) potential temperature
(0-500m), (d) salinity (0-500m), (e) potential density and (f) geostrophic velocity referred to
3000m (+: eastward flow, -: westward flow) along 180° from 1990 to 1998.
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Fig.3-2-2. Vertical sections of standard deviations (a) potential temperature, (b) salinity, (c) potential

density and (d) geostrophic velocity referred to 3000m along 180° from 1990 to 1998.
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Fig. 3-2-3. Vertical sections of geostrophic velocity referred to 3000m along 180° from 1990 to 1998
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3-2-5. Vertical profiles of geostrophic velocity in the Alaskan Stream in each section in each year.

Upper: North section, Middle: Center section, Lower: South section. Solid line: June, Broken line:

August in 1998.



3-2. Ridge Domain
30

3-2-3.
3000m Alaskan Stream Fig.3-2-6 9
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9.6Sv 2.9Sv 1/3
South 5.0Sv 3.9Sv
Alaskan Stream 3
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Fig.3-2-7. Year to year variation of the each section volume transport ratio to the total volume transport in

the Alaskan Stream along 180° from 1990 to 1998.
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Table 3-2-1. Net volume transport (Sv, 0-3000m/3000m) in each water region along 180° from 1990 to

1998.
Subarctic
Waters Alaskan Subarctic  Transitional Current Subtropical
Stream Current Domain and Region

Year Transitional

Domain
1990 -33.1 30.4 2.6 33.0 8.7
1991 -24.2 32.8 0.4 33.2 6.4
1992 -23.9 29.2 7.9 37.1 5.8
1993 -26.5 15.1 18.3 33.4 10.1
1994 -26.8 19.2 11.2 30.4 -1.5
1995 -21.7 175 10.1 27.6 17.0
1996 -22.4 15.1 5.6 20.7 10.9
1997 -41.0 34.4 7.1 41.5 0.6
1998 -14.8 12.3 7.9 20.3 1.3

(+): Eastward transport, (-): Westward transport

a45r

Transitional Domain + Subarctic Current (Eastward)
©—o Subarctic Current(Eastward)

N
0

N oW
S e R N o B

Volume Transport (Sv)
(0-3000m/3000m)
N
0

e—e Alaskan Stream(Westward)

JD- L L L L L L L L L
199019911992199319941995199619971998

Fig.3-2-8. Year to year variation of the net volume transport (0-3000m/3000m) in each water region along
180° from 1990 to 1998.
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0 3000m
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100 250m 250m
250 500m 500 3000m 4
Table 3-2-2
Table 3-2-3
500 3000m
1991 500 3000m
Alaskan Stream
10% 14% 20% 56%
500 3000m 50%
Fig.3-2-9  Alaskan Stream
1997 250m
1991 South
1996
Fig.3-2-10
1Sv
Table 3-2-4 Alaskan Stream
1Sv
31.8TW(Tera Watt=1012\Watt) 27.1TW
Alaskan Stream 13.7 13.1TW Alaskan
Stream North 14.2TW Center South
North Center South

35kt s(kilo ton s1=106kg s?)

Ridge Domain

1Sv

Fig.3-2-11 Fig.3-2-12

R=1
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Table 3-2-2. Net volume transport (Sv) referred to 3000m in each layer and each water region along 180°

from 1990 to 1998.
Water Layer Year

Region (m) 1990 1991 1992 1993 1994 1995 1996 1997 1998
Subtropical ~ 0-100 253 218 147 290 162 368 215 0.43 1.04
Region 100-250 2.96 264 1.98 352 149 4.40 267 0.46 104
250-500 321 258 218 395 117 514 3.03 042 114

500-3000 -0.03 -0.98 0.14 -0.28 -5.75 377 3.06 -0.68 -212

0-3000 8,67 6.42 576 10.09 -1.47 16.99 10.92 0.62 131

Transitional ~ 0-100 058 045 124 234 159 153 140 124 138
Domain 100-250 0.92 0.75 171 335 225 215 183 183 153
250-500 1.05 093 197 412 273 246 1.80 192 2.02

500-3000 0.08 -174 3.02 8.54 4.60 398 0.58 212 2.65

0-3000 2.63 0.40 7.93 18.35 11.17 10.12 5.61 711 7.95

Subarctic 0-100 292 302 271 170 250 193 1.39 246 128

Current  100-250 4.18 454 4.14 229 337 277 212 4.02 152

250-500 557 6.36 5.98 291 399 350 2.89 6.49 246

500-3000 17.74 18.90 16.33 824 9.33 9.28 8.70 21.39 6.69

0-3000 30.40 32.82 29.15 15.14 19.20 17.48 15.10 34.36 12.35

Transitional ~ 0-100 350 347 395 404 4.09 346 279 370 267

Domain 100-250 5.09 530 5.84 5.64 5.63 492 395 5.84 3.05

and 250-500 6.62 729 7.95 7.03 6.72 5.96 4.69 841 448

Subarctic  500-3000 17.82 17.16 19.34 16.77 13.93 13.26 9.28 2351 9.35
Current 0-3000 33.03 33.22 37.08 33.49 30.36 27.61 20.71 41.47 20.30
Alaskan 0-100 -3.06 -1.66 -213 -2.84 -3.01 -2.10 -2.63 -2.75 -155
Stream 100-250 -4.65 -3.09 -342 -3.87 -4.23 -2.97 -3.90 -4.60 -197
250-500 -6.34 -4.73 -5.01 -4.90 -5.26 -3.95 -4.72 -7.30 -3.12

500-3000 -19.07 -1468 -1335 -1490 -1435 -1263 -1115 -26.33 -7.61

0-3000 -3311 -2416 -2391 -2651 -2685 -2165 -2240 -4098 -14.79

(+): Eastward transport, (-): Westward transport

Table 3-2-3. Net volume transport ratio (%) to 0-3000m/3000m in each layer and each water region along

180° from 1990 to 1998.

Water Layer Year
Region (m) 1990 1991 1992 1993 1994 1995 1996 1997 1998
Subtropical ~ 0-100 29.16 34.03 25.49 28.77 -109.97 21.67 19.68 68.95 79.85
Region 100-250 34.12 41.16 34.35 3490 -101.29 2591 24.48 73.43 79.21
250-500 37.02 40.13 37.80 3913 -7981 30.22 27.78 67.16 87.57
500-3000 -031  -1532 235 -279  391.06 22.20 28.06 -109.54 -162.16
0-3000 10000 __100.00 100,00 10000 10000 _ 100.00  100.00 _ 100.00 _ 100.00
Transitional ~ 0-100 2215 11294 15.58 12.74 14.20 15.09 24.88 17.48 17.37
Domain 100-250 3483  188.32 2152 18.25 20.19 21.27 32.63 25.68 19.24
250-500 39.87  233.73 24.84 22.48 24.41 24.34 3211 27.01 25.41
500-3000 315 -435.00 38.06 46.53 41.20 39.31 10.38 29.83 3334
0-3000 100.00 _ 100.00  100.00  100.00 _ 100.00 _ 100.00  100.00 _ 100.00 _ 100.00
Subarctic 0-100 9.59 9.20 931 11.26 13.04 11.04 9.22 7.15 10.40
Current 100-250 13.74 13.84 14.19 15.14 17.56 15.85 14.06 11.69 12.34
250-500 18.33 19.37 20.50 19.21 20.80 20.01 19.12 18.90 19.93
500-3000 58.35 57.59 56.00 54.39 48.60 53.10 57.60 62.27 54.21
0-3000 100.00  100.00  100.00 100.00 _ 100.00  100.00  100.00 _ 100.00 _ 100.00
Transitional ~ 0-100 10.59 10.45 10.65 12.07 13.47 12.52 13.46 8.92 1313
Domain 100-250 15.42 15.94 15.76 16.85 18.53 17.84 19.09 14.09 15.04
and 250-500 20.04 21.95 21.43 21.00 22.13 21.60 22.64 20.29 22.08
Subarctic  500-3000 53.95 51.66 52.17 50.09 45.88 48.04 4481 56.70 46.04
Current 0-3000 10000 __100.00 100,00 10000 10000 _ 100.00  100.00 _ 100.00 _ 100.00
Alaskan 0-100 9.23 6.88 891 10.70 11.20 9.69 11.73 6.71 10.51
Stream 100-250 14.03 12.80 14.30 14.60 15.74 13.72 17.42 11.21 13.30
250-500 19.16 19.56 20.94 18.50 19.61 18.24 21.06 17.82 21.08
500-3000 57.58 60.75 55.85 56.20 53.46 58.35 49.79 64.25 51.46
0-3000 100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00  100.00




3-2. Ridge Domain

wQOOT-0

Volume Transport Ratio(%)

iIsill)
_b)
1111
(C)I
111111

_(d)l I I I —
il

e)l
TIITLE

1990 19911992199319941995199619971998

Volume Transport Ratio(%)

wQO0S-0S¢

Volume Transport Ratio(%)

W

I #|EEm .

I [ .
“wosz-007

wO00€-008

Volume Transport Ratio(%)

wQOO00€-0

Volume Transport (Sv)

Fig.3-2-9. Variation of the volume transport ratio to 0-3000m/3000m in each layer in the Alaskan Stream
along 180° from 1990 to 1998. (a): 0-100m, (b): 100-250m, (c): 250-500m, (d): 500-3000m and
(e): Variation of the total volume transport (0-3000m/3000m) in the Alaskan Stream.
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Volume Transport
Tv = gy >OL>DZ

\V = (Vl +V2)
2

Heat Transport
Th = gfV.t.Coiry +t,Cpsr 5)/2 +V,(4,Cp,r , +t,Cp, T, )2 /2] 0L x0Z

Cp(0,t,0) = 42174- 3720283 +0.141285%° - 2654387 10°t* +2.09236 10°t* (Fresh Wakr)

Cp(st,0) = Cp(0,t,0) + S(-7.644+0.107276 - 1.3839 10°t?) + s¥2(0.17709- 4.0772 10°t + 53539 10°t*) (Sea Water)
[t: Temperatue(®°C),s: salinity(jsu)]

Cp, =Cp(s,,t, 0) (Millero1973)

Salt Transport
Ts= @GV r1 +8,5)/2+V,(s,r 5 +5,1,)/2 /20002

A L: Distance of the stations
A Z: Difference of the Depth
Cn: Observation Data
Temperature
Salinity

Density
Vn: Geostrophic Velocity
Tv: Volume Transport
Th: Heat Transport

Ts: Salt Transport

Fig.3-2-10. Formulas and Schema of the volume, heat and salt transport calculation from the geostrophic

velocity and observation data.
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Table 3-2-4. Volume, heat and salt transports in each water region and each section in the Alaskan Stream
along 180° from 1990 to 1998.

Subtropical Region

Transitional Domain

Year Vol(Sv) Heat(TW) (TW Sv'}) Salt(kt s™) (kt s*Sv'Y)| Year Vol(Sv) Heat(TW) (TW Sv'}) Salt(kt s (kt s*Sv}
1990 8.67 34551 39.84 302.37 34.87 | 1990 2.63 81.13 30.82 91.04 34.58
1991 6.42 250.13 38.97 220.38 34.34 | 1991 0.40 33.42 83.59 15.87 39.69
1992 5.76 228.83 39.69 201.21 34,90 | 1992 7.93 177.19 22.35 276.57 34.89
1993 10.09 448.74 44.49 352.20 3492 | 1993 18.28 352.13 19.27 638.58 34.94
1994 -1.47 115.58 -78.55 -53.58 3642 | 1994 11.17 253.64 22,71 390.03 34.92
1995 16.99 668.19 39.32 596.17 35.08 | 1995 10.12 212.89 21.03 353.22 34.90
1996 10.92 344.21 3152 382.52 35.02 | 1996 -1.26 0.85 -0.68 -45.13 35.83
1997 0.62 36.97 59.20 21.24 34.02 | 1997 7.11 176.66 24.84 247.86 34.85
1998 131 93.30 71.39 44.03 33.69 | 1998 7.95 156.79 19.72 276.29 34.76
Ave. 6.59 281.27 31.76 229.61 34.81 |Ave. 7.15 160.52 27.07 249.37 35.48
STD 5.84 197.49 43.15 205.25 0.78 |STD 6.39 109.91 22.85 209.12 1.61
Subarctic Current Region Subarctic Current and Transitional Doman
Year Vol(Sv) Heat(TW) (TW Sv'!) Salt(kt s™) (kt s*Sv%)| Year Vol(Sv) Heat(TW) (TW Sv'}) Salt(kt s (kt s*Sv’)
1990 3040 397.54 13.08 1064.59 35.02 | 1990 3303 478.67 1449  1155.63 34.99
1991 32.82 457.48 1394 114799 34.98 | 1991 33.22 490.90 1478 1163.86 35.04
1992 29.15  396.80 1361 1020.27 35.00 | 1992 3708 573.99 1548  1296.84 34.98
1993 15.13 197.83 13.08 529.16 34.98 | 1993 33.40 549,97 1646 1167.74 34.96
1994 19.20 278.63 1451 669.72 34.89 | 1994 30.36 532.27 1753 1059.75 34.90
1995 1748  241.08 13.79 610.09 34,90 | 1995 2761  453.97 16.44 963.31 34.90
1996 21.97 336.45 1531 767.71 34.94 | 1996 20.71 337.30 16.28 722.58 34.89
1997 34.36 452.30 1316  1203.94 35.04 | 1997 41.47 628.96 1517 1451.80 35.01
1998 12.35 161.17 13.05 431.48 34.94 | 1998 20.30 317.95 15.66 707.76 34.87
Ave. 2365 32437 13.73 827.22 34.97 |Ave. 30.80  484.89 1581  1076.59 34.95
STD 7.48 109.83 0.78 287.09 0.05 |STD 6.20 103.59 0.96 246.46 0.06
Alaskan Stream Region Alaskan Stream North Section
Year Vol(Sv) Heat(TW) (TW Sv'}) Salt(kt s™) (kt s7*Sv')| Year Vol.(Sv) Heat(TW) (TW Sv'}) Salt(kt s™)) (kt s"'Sv}
1990 33.11 430.72 1301 1159.06 35.01 | 1990 15.03 203.40 1353 525.19 34.93
1991 2416 293.87 12.16 847.31 35.07 | 1991 5.18 65.87 1271 181.41 35.00
1992 2391 307.33 12.86 836.78 35.00 | 1992 3.08 50.27 16.34 106.09 34.48
1993 2651  350.91 1324 926.95 34,97 | 1993 1287 183.12 14.23 448.37 34.83
1994 26.85 365.17 13.60 937.00 34.90 | 1994 15.87 225.06 14.18 552.71 34.82
1995 21.65 277.53 12.82 756.73 34,95 | 1995 16.69 219.50 13.15 582.56 3491
1996 22.40 318.73 14.23 780.73 34.85 | 1996 10.83 164.42 15.18 375.99 34.71
1997 4098 533.73 13.02 143590 35.04 | 1997 1757 24861 14.15 613.80 34.93
1998 14.79 195.64 13.22 516.47 34.91 | 1998 5.32 76.48 14.37 184.70 34.71
Ave. 26.04 34151 13.13 910.77 34.97 |Ave. 11.38 159.64 14.20 396.76 34.81
STD 7.43 96.75 0.57 260.76 0.07 |STD 5.55 75.78 1.08 194.09 0.16
Alaskan Stream Center Section Alaskan Stream South Section
Year Vol.(Sv) Heat(TW) (TW Sv!) Salt(kt s™}) (kt s*Sv*)| Year Vol.(Sv) Heat(TW) (TW Sv*) Salt(kt s™) (kt sSv™)
1990 9.52 123.69 13.00 333.30 35.02 | 1990 8.56 103.63 1211 300.57 35.12
1991 12.23 143,53 11.73 429.50 3512 | 1991 6.74 84.47 1253 236.40 35.06
1992 12.52 161.46 12.90 438.40 35.01 | 1992 8.31 95.59 1151 292.29 35.18
1993 9.87 12277 12.44 346.27 35.08 | 1993 3.77 45.02 11.95 132.31 35.13
1994 8.44 107.93 12.79 295.64 35.02 | 1994 2.53 32.17 12.70 88.66 34.99
1995 4.10 47.67 11.62 143.96 35.09 | 1995 0.86 10.36 12.06 30.22 35.19
1996 11.34 151.34 13.34 396.80 34.98 | 1996 0.23 2.97 13.05 7.94 34.95
1997 12.00 153.02 12.75 421.09 35.08 | 1997 11.40 132.10 11.58 401.02 35.16
1998 6.43 82.18 12.77 225.12 34.99 | 1998 3.04 36.98 12.16 106.66 35.09
Ave. 9.61 121.51 12,59 336.67 35.04 |Ave. 5.05 60.37 12.18 177.34 35.09
STD 2.87 37.34 0.57 100.67 0.05 [STD 3.86 45.02 0.50 135.62 0.08
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Fig.3-2-11. Correlation between the heat transport (left side), salt transport (right side) and volume

transport in each water region, upper: Subarctic Current, middle: Subarctic Current and

Transitional Domain, lower: Alaskan Stream.
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(1993) Levitus
Inverse Method
40 50 170 346.62TW
2.65Sv 170 50
140.92TW 6.80Sv

Alaskan Stream

(Fig.3-2-13) Alaskan Stream 9
341.5TW
484.9TW (Table 3-2-4) (1993)
100TW
1Sv
Bryden et al. (1991) 24
0.76PW(Peta Watt=10%5Watt) 2.14PW
WOCE(World Ocean Circulation Experiment)
(1995) 30 1500db 1 15PW
100kt st GOOS(Global Ocean Observation
System) Ichikawa et al. (1999) ASUKA
63Sv(x 13Sv) 3.50PW(£ 0.79PW)
1
1
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Fig.3-2-17. Same as Fig.3-2-14 except for potential density.
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3-3. Alaskan Stream
3-3-1.
1 24
Table 3-3-1 (u)
(V) (V)
(Fua) (Fwi) (Ava)
(F,,F) (u,v) (u',v)
ab 0 aecos an et'o
=6 o e SNCe 89 (3.3.1a)
Fvﬂ 2 anMa COSqMa Vﬂ
F =u'cos +Vv'an
v SChva , Az (3.3.1b)
F, =-u'anq,, +Vv'cosq,,
(Fu’Fv) (FMa)
o (Fu) (%) 2
(u?,v?) (u'v')
1 a&2x'v' 0
Oy, =—tan™ ——— (3.3.2)
u-veg
V) Fig.3-3-1 1997
1998 (Fig.3-3-1(c)) 2 Moor2
1500m
10cms?
Moor2
Fig.3-3-2
7000m
2cmst
1995 1996 (Fig.3-3-2(a)) 1500m 3000m
3000m 1500m

1 1500m 9.5cmst
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2700 3000m  3.2cmst 2500 3 1 20°
1996 1997 (Fig.3-3-2(b)) Moorl
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1500m 11.7cms?t 2592 3000m  3.7cmst 240°
10 1996 1997
Moor2 Moorl 3000m
5000m 7000m 1
5000m l.lcmst 97°
Moor2 3 3000m
1996 9 12 5000m 7000m
3000m 1997 4 5 5000m
7000m
1997 1998 (Fig.3-3-2(c)) Moorl 2
1 2
1500m
1997 1998 2
3000m 1500m
1998 2 3 7
1500m  9.5cms?t 270° 3000m  3.5cms?t 269 1995
1996
Moor3 Moorl
11 12
20cms?
12 3

2000m 10.4cms?t 268°
3000m 4.9cmst 281° Moorl 15
Moor2 1500m

1 27 26.6cms1(208°)
20cms?t 10cms?
4 5cmst 3900m
1500m
7000m
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Table 33-1. Information on current measurements, where V indicates the vector mean velocity, U

and V-components are for the east and north axes, respectively. S, and S, are the standard

deviationof U and V. F,, and F, indicate the fluctuating width of major and minor axes.

Q. indicates the direction of fluctuating major axis.

Meter

System Depn  UESu  VES, v Fuia: |_:1Mi /Qya Dates
m (cms?) (cms?)  (@Ems)/CT)  (emsH)/CT)
1500 95t 22 -0l 26 95/270 25 24/19.7

Moorl a0 30815 1111 32/250  14,13/767  2run95-20un9
1500 115t 20 22+ 21 117/259 22 19/392

Moorl 3000 32+ 13 -19r10  37/240  14,12/1207  2HIn9620n97
1500 95t 62 00t 49 95/270 46 30/910

Moorl 3300  .35+37 -01:39  35/260  21,19/1151 2AUG97-8AUGIB
3000 09t 14 12+ 08  15/216  17,09/950

Moor2 5000 11+ 13 -0.1+ 0.8 11/97 1.6,0.9/945 20 Jun.96-20 Jun.97
7000 x x * *
1500 -84+ 83  -16f 97  85/250  88,76/1692

Moor2 3900 08t 28 -07+ 22  11/129  12,10/85  22un97-11Aug.98
7000 * * * *
2000 104+ 50 04t 33 104268  50,34/889

MoOrS 3300 48+ 31 0918 49281  27,21/1039 °2AUG97-6Aug.98

* indicates only direction record



3-3. Alaskan Streanm

&N

yrdaq

& m

ydag

Fig.3-3-1. Vector mean velocity and fluctuating width for each observation period. (a): 1995-1996, (b):
1996-1997, (c): 1997-1998.
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Fig.3-3-2. Vector stick diagrams of daily average data from current meters at Moorl, Moor2 and Moor3.
West is up on these plots. (a): 1995-1996, (b): 1996-1997, (c): 1997-1998.
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1996
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(V)
(Fui) (Aua)
Table 3-3-2  Fig.3-3-3 Moor2 Moor3
Moorl 3
1995 1996 89 12 1 56
1996 1997 7
9 10 8cmst
1 16.4cmst
8
(270°) 100
1995 1997 1997 1998
Moorl 3000m 2 5cmst
1997 3cms?
5.4cms?
2600
3
7
1 1997
Moor2  3000m 1 3cms?t
500 5000m
1
1997 1998 Moor2
67 20cmst
1 2.4cmst
11 1
1500m
Moor3 2000m 10cms?
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Table 33-2. Information on current measurements in every month at Moorl, where \7 (cm sY/°T)
indicates the vector mean velocity. F,,,and F,, (cm s) indicate the fluctuating width of major

and minor axes. 0, (°T) indicates the direction of fluctuating major axis.

Moor 1 1500m 95-96 Moor 1 1500m 96-97 Moor 1 1500m 97-98

Month — —
V FMa’ FMi /QJIa N V FMa’ FMi /qlla N V FMa’ FMi /qlla N

Jun. 6.8/280 3.6,0.9/4 10 12.0/264 1.0,0.9/69 9

Jul. 9.1/280 5.4,2.7/6 31 9.2/261 1.3,1.2/64 31

Aug. 10.2/255 2.1,1.3/99 31 105/261 1.4,1.3/63 31 12.3/271 1.3,1.2/25 23
Sep. 10.2/275 1.6,1.6/113 30 11.1/252 1.7,1.6/20 30 8.8/268 2.3,1.0/83 13
QOct. 8.3/283 1.1,1.0/89 31  13.1/248 30121 31 8.4/283 3.3,0.8/84 2
Nov. 8.4/273 1.0,0.9/75 30 10.4/255 1.5,1.0/48 30 13.4/269 3.2,1.7/132 28
Dec. 11.2/272 1.2,0.9/85 31 10.2/265 1.0,0.8/107 31 14.1/265 2.8,1.7/171 31
Jan. 12.5/269 1.6,1.0/94 31 12.7/265 0.9,0.9/115 31 16.4/271 2.4,1.9/153 29
Feb. 9.3/269 1.7,1.4/14 29  13.0/263 1.2,1.2/69 28 9.2/279 3.6,3.6/113 23
Mar. 8.2/271 2.9,2.2/5 31 12.0/259 1.0,0.9/67 31 8.4/275 2.1,1.6/93 31
Apr. 7.6/259 1.4,1.3/108 30 13.9/258 2.8,1.8/38 30 6.0/277 2.7,2.2/98 30
May  10.6/259 2.1,1.3/42 31 13.4/259 29,13/4 20 5.6/282 2.6,1.8/145 20
Jun. 11.0/266 1.0,0.6/0 20  13.7/267 1.3,0.6/47 20 5.6/276 5.7,2.6/9 30

Jul. 5.2/255 2.2,1.6/166 31
Aug. 4.5/241 0.9,0.6/84 7

Month Moor 1 3000m 95-96 Moor 1 3000m 96-97 Moor 1 3000m 97-98
\_/ FMa’ FMi /QJIa N \7 FMa’ FMi /qlla N \7 FMa’ FMi /qlla N

Jun. 3.2/255 0.7,0.6/10 10 2.8/240 0.8,0.6/105 9

Jul. 3.3/245 1.7,1.0/171 31 2.7/239 1.1,1.0/69 31

Aug. 3.9/228 1.2,0.8/174 31 3.2/236 1.3,1.0/105 31 3.7/1273 1.1,0.7/88 23
Sep. 3.8/258 1.0,0.9/111 30 4.4/239 1.2,0.7/128 30 3.5/264 1.3,1.2/108 30
QOct. 3.0/258 0.8,0.8/123 31 4.7/222 19,1.6/154 31 3.8/250 2.4,1.4/142 31
Nov. 2.0/258 1.1,1.0/118 30 4.2/241 1.2,1.0/82 30 421272 1.6,1.4/94 30
Dec. 4.8/258 1.6,0.8/86 31 4.1/252 1.4,0.7/82 31 5.4/266 1.9,1.5/145 31
Jan. 3.6/246 21,1.3/78 31 5.0/249 1.2,0.8/101 31 5.3/283 15,1.3/12 31
Feb. 3.8/255 1.6,1.4/71 29 5.0/250 0.8,0.7/125 28 5.2/282 1.8,1.0/131 28
Mar. 2.8/250 1.2,1.1/26 31 4.0/235 0.9,0.7/104 31 3.7/263 1.7,1.2/50 31
Apr. 3.3/245 1.2,1.1/115 30 4.0/227 1.7,0.7/131 30 2.6/281 1.5,1.3/79 30
May 4.6/247 11,1.1/23 31 4.3/1234 1.2,0.8/135 31 1.8/256 1.6,1.4/124 31
Jun. 4.4/252 1.2,0.5/52 20 4.8/251 0.9,0.7/102 20 2.5/276 1.3,1.2/103 30

Jul. 1.3/180 2.8,1.8/121 31
Aug. 1.6/186 1.3,0.9/85 7
Month Moor 1 1500m 95-98 Moor 1 3000m 95-98
\_/ FMa’ FMi /QJIa N \7 FMa’ FMi /qlla N

Jan. 138260 2318120 9L 44261 1917121 93
Feb. 105/269 282672 80 45263  17,14/141 85
Mar.  95/267  2919/47 93  34/249  1413/28 93
Apr. 9262 353265 90 3247  1616/159 90
May 9.2/264 372755 82 35243 171449 93
Jun.  94/269 423141 89 35257 151156 89
. 77267 3827177 93 22/232 1919112 93
Aug. 103261 2519105 92 32241 1613139 92
Sep. 10.U264 2520114 73 38253 1311148 90
Oct. 10.1/262  3630/26 64 37/241 1818158 93
Nov. 106/266 2623106 88  3.4/257 161595 90
Dec. 11.8/267 212074 93  47/259 1613105 93
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Table 3-3-3. Same as Table 3-3-2 except for at Moor2 and Moor3.
Month Moor 2 3000m 96-97 Moor 2 1500m 97-98 Moor 3 2000m 97-98
V Fua Fui / Qa N V Fuar Fvi / Oha N V Fuar Fvi / Oa N
Jun. 2.0/190 1.0,0.8/168 10 22.1/253 2.2,2.0/21 9
Jul. 3.0/238 0.8,0.8/122 31 20.3/287 6.2,3.5/13 31
Aug. 1.9/218 0.9,0.8/75 31 19.4/292 2.6,1.6/9 31 7.8/263 2.1,1.6/146 23
Sep. 1.6/179 1.3,0.9/84 30 16.3/246 3.8,2.7/118 30 10.1/252 45,2.8/125 30
Oct. 2.0/163 1.2,0.7/85 31 16.6/223 3.5,2.3/56 31 10.3/265 3.4,2.6/76 31
Nov. 1.8/153 0.7,0.5/135 30 14.1/280 13.5,7.3/1 30 15.3/271 3.9,2.8/81 30
Dec. 1.4/137 1.1,0.6/100 31 15.7/208 4.5,3.3/103 31 17.4/265 3.3,2.6/124 31
Jan. 2.4/261 0.5,0.3/96 31 2.4/1218 16.4,5.8/8 31 13.1/272 2.0,1.5/144 31
Feb. 1.7/248 0.9,0.8/111 28 4.8/325 3.4,1.9/141 28 14.8/274 2.6,2.1/14 28
Mar. 1.8/230 1.0,0.6/103 30 4.0/293 1.3,0.9/76 31 5.1/276 6.1,4.2/87 31
Apr. 2.3/209 2.2,0.8/86 30 4.1/271 1.4,1.3/109 30 7.9/261 45,2.6/7 30
May 3.3/223 0.8,0.6/102 31 3.9/284 1.8,1.8/113 31 6.1/271 45,3.1/32 31
Jun. 2.9/258 1.1,1.0/19 20 2.6/1276 2.5,2.0/117 30 8.7/1277 4.0,2.9/49 30
Jul. 6.4/189 45,1.7/139 31 8.9/264 2.5,1.6/125 31
Aug. 3.1/192 0.8,0.4/52 11 8.7/260 2.0,0.5/91 6
Month Moor 2 5000m 96-97 Moor 2 3900m 97-98 Moor 3 3000m 97-98
V Fua Fui ! Qa N V Fuar Fvi / Oa N V Fuar Fvi / Oa N
Jun. 1.8/122 2.4,2.2/21 10 0.7/164 1.0,0.9/64 9
Jul. 1.1/134 0.9,0.7/109 31 1.3/239 0.9,0.8/113 31
Aug. 1.8/101 1.0,0.6/101 31 0.7/74 0.9,0.8/91 31 2.9/276 1.4,1.3/157 23
Sep. 2.1/108 1.2,0.5/94 30 1.3/172 1.4,0.7/79 30 3.4/265 2.4,2.3/112 30
Oct. 1.4/96 1.5,0.5/94 29 1.8/173 0.9,0.5/88 31 5.3/280 3.3,1.6/87 31
Nov. 28101  1.1,06/101 30  16/99 1513123 30  7.7/287 2.3,1.9/43 30
Dec. 2.1/101 1.4,0.6/94 31 2.0/150 1.4,0.8/100 31 8.0/278 3.7,1.8/91 31
Jan. 0.4/273 1.2,0.6/100 31 0.5/166 1.5,1.4/24 31 5.7/1281 1.7,1.3/121 31
Feb. 2.2/87 1.6,0.6/96 28 0.5/18 0.9,0.7/108 28 5.5/286 3.0,2.2/102 28
Mar. 1.5/104 1.8,0.7/86 30 0.6/101 0.9,0.4/83 31 2.3/1274 2.5,2.1/119 31
Apr. 1.4/66 1.6,1.3/108 30 1.0/88 0.8,0.6/99 30 4.9/276 1.8,1.1/9 30
May 0.7/119 1.4,0.8/86 29 0.9/115 0.5,0.4/121 31 4.3/280 2.3,1.5/37 31
Jun. 2.3/71 1.9,1.1/102 20 1.0/87 0.4,0.3/40 30 5.4/284 1.7,1.5/76 30
Jul. 1.6/134 0.4,0.4/154 31 4.41272 2.1,1.2/128 31
Aug. 1.6/120 0.5,0.2/94 11 3.3/279 1.4,1.2/117 6
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Fig.3-3-3. Plots of the mean velocity vector for each month at Moorl. Ellipses show fluctuating widths
of major and minor axes. West is up on these plots. (a): 19951996 1500m, (b): 1996-1997
1500m, (c): 1997-1998 1500m, (d): 1995-1996 3000m, (e): 1996-1997 3000m, (f): 1997-1998
3000m, (g): 1995-1997 1500m, (h): 1995-1997 3000m. Refer to the statistics listed in Table

332
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Fig.3-3-4. Same as Fig.3-3-3 except for at Moor2 and Moor3. (a): 1996-1997 3000m, (b): 1996-1997
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3000m. Refer to the statistics listed in Table 3-3-3.
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Table 3-3-4. Energy statistics of monthly mean flows at Moorl. KE (cnfs?) isthe kinetic energy of the

mean flow per unit mass, and KE' (cnfs™) isthe eddy energy per unit mass.

Month Moor 1 1500m 95-96 Moor 1 1500m 96-97 Moor 1 1500m 97-98
on KE KE «e/kE KE KE «ke/iE KE KE  Kke/kE
June 232 78 034 725 0.9 0.01
July 1.7 19.0 0.46 422 16 0.04
August 52.1 34 0.07 54.2 18 0.03 75.2 13 0.02
September 519 28 0.05 61.8 30 0.05 385 34 0.09
October 345 11 0.03 85.2 55 0.06 354 118 0.33
November 352 0.9 0.03 539 16 0.03 90.5 6.6 0.07
December 62.3 12 0.02 50.2 0.9 0.02 100.2 53 0.05
January 785 18 0.02 80.3 0.7 0.01 134.8 49 004
February 430 26 0.06 83.6 13 0.02 126 136 0.32
March 340 6.9 0.20 70.7 10 0.01 35.6 35 0.10
April 292 20 0.06 96.9 58 0.06 180 6.2 0.35
May 56.1 31 0.06 89.1 53 0.06 156 50 0.32
June 60.0 0.7 0.01 954 10 0.01 155 199 128
July 133 38 0.29
August 9.9 0.7 0.07
Entire series 45.3 5.9 0.13 68.7 41 0.06 431 149 0.35
Month Moor 1 3000m 95-96 Moor 1 3000m 96-97 Moor 1 3000m 97-93
on KE KE' «ke/kKE KE KE' «kE/KE KE KE' KE/KE
June 42 04 0.10 31 05 017
July 44 16 0.36 30 0.8 0.25
August 59 0.9 0.15 41 0.8 0.21 6.8 0.8 012
September 57 0.8 013 80 0.8 0.10 6.2 16 0.26
October 36 05 0.15 87 26 0.30 71 37 0.53
November 13 0.7 0.55 6.6 10 0.16 9.0 24 0.27
December 9.9 16 0.16 6.9 10 0.15 144 28 0.19
January 54 31 058 100 09 0.09 141 20 0.14
February 6.2 22 0.36 103 05 0.05 136 22 0.16
March 30 12 040 6.6 0.6 0.09 6.8 22 0.32
April 43 13 0.30 6.0 13 0.22 34 20 0.58
May 89 11 013 75 0.9 011 17 23 139
June 81 0.9 011 101 0.7 0.07 33 17 0.52
July 0.8 5.7 6.97
August 10 13 122
Entire series 5.1 17 0.33 6.7 13 0.20 5.6 3.9 0.70
Month Moor 1 1500m 95-98 Moor 1 3000m 95-98
° KE KE' «ke/kKE KE KE'  kE/KE
January 955 42 004 9.7 33 034
February 55.2 75 0.14 10.2 26 0.25
March 450 59 013 59 18 0.31
April 414 112 0.27 47 26 0.55
May 27 104 0.24 6.3 24 0.39
June 438 139 0.32 6.1 17 0.28
July 29.7 109 0.37 25 37 148
August 52.9 48 0.09 51 21 040
September 514 51 0.10 74 15 0.20
October 515 113 0.22 6.8 33 0.50
November 56.2 6.1 011 57 24 043
December 69.7 42 0.06 111 21 0.19
Entire series 518 91 0.18 6.4 28 044
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Table 3-3-5. Same as Table 3-3-4 except for at Moor2 and Moor3.
Month Moor 2 3000m 96-97 Moor 2 1500m 97-98 Moor 3 2000m 97-98
on KE KE «E/ke KE KE «E/kE  KE KE «e/kE
June 17 0.7 043 2431 49 0.02
Jduly 3.7 05 013 207.0 258 012
August 15 05 0.33 1888 48 0.03 306 34 011
September 10 08 0.79 1336 113 0.08 50.8 145 0.29
October 16 0.7 044 139.7 8.6 0.06 54.1 94 017
November 10 0.2 0.23 98.6 1219 124 117.8 117 0.10
December 05 05 0.99 1237 16.0 013 1519 9.3 0.06
January 18 0.2 0.10 28 1571 56.60 86.0 35 0.04
February 10 05 047 124 7.7 0.62 1088 5.7 0.05
March 12 04 0.31 91 12 013 132 281 212
April 22 23 1.05 91 19 0.21 311 140 045
May 44 04 0.08 84 35 041 190 152 0.80
June 38 09 0.23 37 55 148 31 125 0.33
July 209 117 0.56 40.3 45 011
August 6.1 04 0.07 39.7 24 0.06
Entire series 12 13 113 348 68.4 197 54.3 182 034
Month Moor 2 5000m 96-97 Moor 2 3900m 97-98 Moor 3 3000m 97-98
on KE KE «E/ke  KE KE «kE/kE  KE KE «e/RE

June 0.8 44 557 03 11 345
Jduly 03 04 134 12 11 0.92
August 0.6 04 0.62 04 10 262 44 19 042
September 11 04 0.37 11 17 150 58 56 0.96
October 03 038 2.86 21 0.7 0.32 141 6.7 048
November 24 05 021 15 25 165 29.1 45 0.16
December 13 08 0.59 26 17 0.66 319 85 0.27
January 01 0.6 872 0.2 24 1245 159 23 0.15
February 18 10 0.59 01 12 10.32 142 76 054
March 09 12 137 05 0.6 113 27 56 211
April 08 18 2.27 15 0.7 047 121 22 0.19
May 01 10 7.20 13 04 0.33 9.6 38 0.39
June 16 18 116 17 03 0.16 151 28 0.18
July 20 03 0.14 9.9 30 031
August 2.7 0.6 0.21 55 20 0.37
Entire series 0.6 12 1.99 0.6 17 2.86 119 6.5 0.55
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Fig. 33-6. Kinetic energy variation of monthly mean flows at each mooring station. (a): Moorl

1995-1998, (b): Moor2 1997-1998, (c): Moor3 1997-1998,
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Fig.3-3-7. Power spectra of the U -component data by FFT. (a): Moorl 1995-1997, (b): Moor2

1996-1997. Right side panels are expansions of |eft side rectangle area.
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Fig.3-3-8. Same as Fig.3-3-7 except for (a): Moorl 1997-1998, (b): Moor2 1997-1998, (c): Moor3

1997-1998.
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Fig.3-3-9. Coherence and phases of the cross-spectra between upper layer (X) and deep layer (Y) from
U -component data sets. (a): Moorl 1995-1997, (b): Moor2 1996-1997, (c): Moorl 1997-1998, (d):
Moor2 1997-1998, (€): Moor3 1997-1998.
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Fig.4-1-2. Same as Fig. 4-1-1 except for at 1500m (dotted line) at Moor2.
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velocity referred to 3000m at each section in June and August 1998.
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Moor2 1
Moor3
2 ) 2000
3000m 2.0 Moor2
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3 Reed and Stabeno (1989)
Warren and Owens (1985) 175
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cma2s2 1996 1997 Moor2
3000m CTD

Alaskan Stream
Alaskan Stream
50km

(1960)

Alaskan Stream
(Eastward Jet)
Aleutian Rise
Stommel and Aron



Eastward Jet

Alaskan Stream

Stabeno and Reed (1994)

al. (1996) ADCP
1987 1988
180
Stream
Domain
1996
1996 6
3
8

4-2. Alaskan Strean
79

1991 1992 1997
(Fig.3-2-3)

Alaskan Stream
South
Thomson (1972) 180

Alaskan Stream
Overland et al. (1994)
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Table 4-2-1. The ratio of kinetic energy observed in upstream area of the Alaskan Stream selected below

500m depth data.

Observation

Observation

KE

Authors (Year)  Latitude Longitude “gepih(m)  period(YM) (cm?s?) (cm’s?) KE/KE
Warren & Owens 50°59.4'N 174°51.7'W 2010 ‘81/6-82/7 583 1.78 0.31
(1985) 50°59.4'N 174°51.7'W 3019 ‘81/6-'82/7 130 131 1.00

50°59.4'N 174°51.7’W 4510 ‘81/6-'82/7 043 6.73 15.82

Reed et al. (1981) 57°00'N  152°00'W 980 ‘80/2-'80/8 52.00 14.00 0.30
Reed & Schumacher  56°31N  151°40'W 520 ‘81/9-'82/2 182.00 79.00 0.40
(1984) 56°31N  151°40'W 1020 ‘81/9-'82/7  35.00 27.00  0.80

Reed & Stabeno 55°37’N  155°19'W 500 '85/10-'86/8 58.00 24.00 0.40
(1989) 55°22'N  155°04'W 1000 ‘85/10-'86/8  2.00 30.00 15.00

55°22'N  155°04'W 600 ‘86/10-'87/7 78.00 68.00  0.90

55°22’'N  155°04'W 1100 ‘86/10-'87/7  2.00 22.00 11.00

55°21'N  155°12'W 500 ‘87/7-'88/5 128.00 43.00 0.30

55°21'N  155°12'W 1000 ‘87/7-'88/5  23.00 18.00  0.80
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Alaskan Stream

Alaskan Stream

Favorite et al. (1967) Alaskan
Stream 1000db 10Sv 4Sv
6Sv
Royer (1981a)
Seward Unimak 6 Alaskan Stream
Reed (1984) 180 8
Alaskan Stream
Royer and
Emery (1987) Alaskan Stream 155

175 3.4Sv(1000db )
Alaskan Stream

180
Table 43-1 8 49
6 180 49 50.1
1991 1992 1997
49 50.1
10Sv
1990 49 50.1
1991 1993
(Fig.4-3-1) Amukta 171 40
Alaskan Stream
1991 49 16.1Sv 49
1993 4.3Sv 49
4.5Sv 180 Alaskan Stream
1991 1993
5.3Sv 180

Alaskan Stream
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Alaskan Stream

1994 1997
1998 165
Fig.4-3-2 3000m 3000m
Alaskan Stream
Ridge Domain
1997 (Fig.4-3-2(d)) Alaskan
Stream 145
Onishi et al. (2000) 145 57
Alaskan Stream 7.55v(1995) 6.3Sv(1996) 12.7Sv(1997)
180
1/3 180
1998 (Fig.4-3-2(e)) 165 180
1991
180
1994 1996
1994 1995 12.9Sv
13.6Sv
Onishi et al. (2000)
145 2000m 13Sv
3000m
1998 6 8
(Fig.4-3-3)
144 155
6 170 175.5 175.5

8 180 (6 ) 165
6 ) 145 (7 )
1500m 144 1.4 1.7x102mzs? 39
170
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Table 4-3-1. Geostrophic volume transport across 4N in August and 180° in June. Plus: Northward or
Eastward, Minus. Southward or Westward. Hatched line indicates the eddy year.

Across 49°N  (August)

Across 180° (June)

Year Section Reference T\r/;)ril;rggrt Section T\r/;)rlwirgc?rt
(Longitude) Level (SV) (Latitude) (Sv)(0-3000m)
1990 174°W-179°W 2000m 6.26 49°-50.1°N 13.14
1991 174°W-180° 2000m -0.13 49°-50.1°N 16.08
1992 174°W-180° 2000m -1.27 49°-50.1°N 12.75
1993 174°W-180° 2000m 4.46 49°-50.1°N 4.35
1994 174°W-180° 2000m 0.64 49°-50.1°N 3.26
1995 174°W-180° 1500m 1.65 49°-50.1°N 5.62
1996 174°W-180° 1500m 1.05 49°-50.1°N 5.63
1997 174°W-180° 700m 0.35 49°-50.1°N 21.85
1998 174°W-180° 1500m 8.21 49°-50.1°N 4.67
(a) (b) .
170°E 180° 170w 110°E 180 170°W
Lo Berln.g .S..eal 171%]_OIW e Berln-g _S_?a' 171040'W
N:5.2 N:12.9
C:12.2124.2 . C99 (26.5 .
867 A PRSI TRRCS, UEh & | RN 3 m N 837 SR RS, W . wnruiP—u H m N
49N 49N
g 174W ;
1800 180°
1991 - volume Transport(Sv) &N 1993 volume Transport(Sv) 45°N

Fg.4-3-1. Schemdtic net volume transport across the each section in 1991(a) and 1993(b)
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Fig.4-3-2. Schematic net volume transport across the each section in the Gulf of Alaska from 1994 to
1997 (a-d) and in the central northern North Pecificin 1998(¢).
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Fig.4-3-3. Dynamic topographic map at surface referred from 1500m in summer 1998,
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Alaskan Stream

3 Alaskan Stream
1500m
1997 1998
3 Moorl 1500m
Alaskan Stream
9
(Fig.4-4-1(a) (i) 3 1 3
(Alaskan Stream ) 9 0(a) 100(b)
200(c) 2000(h) 2500m(i) 99%
300(d) 500(e) 21000(f) 1500m(qg) (R) 0.98
99% 500m(e)
1500m(g)
(4.4.1)
Y =3.33X +9.29 (4.4.1)

Y: Geostrophic Volume Transport (Sv) of the Alaskan Stream
X: Average Geostrophic Velocity (cms?) at 1500m in the Alaskan Stream

Moorl 1500m CTD
CTD 6
X
Table 44-1 7
(Fig.4-4-2) 1
1997 7
7 4 37.55v
1 (53.8Sv) 2
3 4 6
Fig.4-4-3 1997
1998
6
456 20Sv

1997 6 52.7Sv
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1 53.8Sv 1998 6 27.7Sv
1 4 1998
16Sv 30 40%
50% 1998
1997 1 2
Alaskan Stream Ohtani (1970)
Reed et al. (1980) Alaskan
Stream Royer (1981a) Kodiak
13%
Tabata (1991) Station P (50°N,
145°W) Vancouver Line P 25

Overland et al. (1994)

Alaskan Stream 15Sv 1 2 6 7
6Sv 3 4 Near
Tabata (1991) 6
7
1990 1997 Alaskan Stream
1997 1998
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Fig.4-4-1. Correlations between the average geostrophic velocity at each depth and the geostrophic
volume trangport in the Alaskan Stream.
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Table 44-1. Averaged velocity across component to the CTD section at 1500m Moorl, and the volume
transport of the Alaskan Stream estimated from the relation formula of the regression line
(Y=3.33X+9.29). Number in the parenthes s indicates the data number in every June.

Average Velocity at 1500m Moorl Estimated Volume Transport
Period Ave.(cm s™) STD(cm s™) Ave.(Sv) STD(Sv)

January 13.37 245 53.80 17.46
February 10.17 2.87 43.15 18.83
March 9.08 2.23 39.54 16.70
April 8.47 3.56 37.49 21.14
May 8.79 3.29 38.55 20.23
June 9.08 3.34 39.53 2041
July 7.47 2.82 34.18 18.68
August 9.53 271 41.03 18.30
September 9.58 1.84 41.21 1542
October 9.39 1.76 40.57 15.16
November 10.10 2.79 4293 18.58
December 11.28 214 46.84 16.42
All-data 9.70 3.09 41.60 19.58
1995(Jun.-) 9.17 2.04 39.83 16.09
1996 9.47 192 40.83 15.67
1997 12.12 2.04 49.65 16.08
1998(-Aug.) 7.65 4.42 34.76 24.01
1995June(10) 6.80 1.05 31.95 12.80
1996June(29) 10.67 0.84 4481 12.08
1997June(21) 13.04 117 52.70 13.19
1998June(30) 5.54 1.90 27.72 15.61
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Fig.4-4-3. Interannual variation of the estimated volume transport and the geostrophic volume transport
in the Alaskan Stream.
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4-5. EOF
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Fig.4-5-1. Schematic vertica section dong 180° meridian.
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