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Velocity Measurements at the Barrow Canyon

Humio MITSUDERA** Kiyoshi HATAKEYAMA**
Yuji KASHINO** Yasunori SASAKI**
Tom WEINGARTNER*® Vladimir K. PAVLOV**

In this paper we discribe the results from ADCP measurements conducted by JAMSTEC
from September 1992 to September 1993. The ADCP mooring was deployed at the top of
the Barrow Canyon(80m in depth) situated west of the Alaskan coast. |

The principal axis of the current lies in the long-canyon direction in the Barrow Canyon.
Currents flow downslope on the average, but flow in reverse (upwelling) with a flow some-
times exceeding 1.0m s being observed occasionally (in every 2 or 3 weeks). The upwelling
frequently accompanies a temperature rise, which is due to the warm Atlantic water that
exists below 200m depth in the Arctic Ocean.

An event which contains a strong flow reversal and subsequent downslope flow occured
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in the mid December 1992. The flow reversal occurred when coastal polynyas form along the
Alaskan coast due to a northeasterly wind. After the a northeasterly wind stopped, a bot-
tom intensified jet is formed. It is conjectured that high salinity (i.e.,heavy) water was
produced in the coastal polynyas, and flowed downslope as a gravity current.

Key Words : Barrow Canyon, Upwelling, Polynya, Gravity currents

1 FC&HIC

JLBHE SRR LI B SIS HIR E Vb RTR Y,

Z DIMEIDKORMABE EIc Wb B LEHME Enwbh Ty
%o EIRHCIKDRMRIC X 5K « IKERKERBOZELIc L 5
KRG 6 DIEROEE ST Oz L, KEORKicX 3K
R BEREBROEEIC L - T, Fa—NVIEKE

VAFANEEBLEEZ TV, LSBT, #%Zb0o
7 4w 2 BREDEA =2 A0, BRicB
B R — B — 13K ELER @ 2 A1 = X 5 OBFHSR >
T CEBTEIN,

B OMEEELB OIS, BRI Y & —
UUTFevs—) TRILEKLD TS AALYRY T
wEEEhicFr=2275#% (1) T©CTD, HEHSEEH
WO ZBE Lice F 20 FHBRTIAAE VAN
J FICEE NISER AL BOVKEMITH 505, vy~
TIRE» 6 DREOH)IK (HK) DFEA, ~—Y v
w5 ORA, IBPEOILATEFETEK (BiED7K)
DEAZE, FEEICERREBHERT, No—Fpy =2 v
1275 2 A flicd BEX200mEFOEA T, KM
RIMAHIC LT TIRRICEL L -TWA, Nao—F »
=ZF/DHBHT 7 AAVEEETREFICHERIZK > TH
FERY =7 DL o OEKESRRATHD, Lich-
TIITRIEBKERED T 54 VIR D HEEs 25
OB RERIESNTWVWS,, ZOEESKIEF v+ =2

v %8B - TIUBH I U, LB PSR T50m —200 m
Bdbte 0T 3 5T WiESEERE (Cold Halocline)
EHERE L TV B EREEAER S h TV B,

[1atc 0B EEE | RIMBE A O/ LTV AHE
HBETH S, KERZKW-15CTRE—HT, FERBIZ
B E->THENTBDZ D L ¥ VI3 #30~34psu T
H5. IEBBATE TR IDEROK (%K) 13, 0
TARZE200mD 5500micFRET 2 5E 05°C) 58
(34.3psu) ORVEHEFEKEES &5 BBEICE->TY
5o LIchisT, BiImSFEESd Lig/keii BhdsiE
DRFAFETRKIC K > TRRKIBEOHIKSEIT 2FED
EZoN, TINFEEERNIBEREESRIICED D,
XIEVATFLDHIA T 4w 7 ISTALE BT BT &
WPREEN5, EHEMCH, HREES Odg ksl
RAFECRNHT T &icky, HERB Y —-v I v Fih
TEU TV BEBKERHMRE L U2 ORELZE/LE &
ZEEeMM e B (K 2, Aagaard and Carmack,1994),
CDXDI, BlimlithliEiE T OHEEIER 21Kk
BERDVERFD. F 2 7 F# IR TI3d 3503,
SUEZ BRI IS 5 F CEEREIEE WA B,

T, vy —519924E 9 H24H » 5—4ERY, -

B p = v S GKEES0m) iz BB LATE N v

7’5 —HmEiE 7 e 7 » 4 5 — (ADCP) T X A2 Et
ORI O>VTHRET 5,

2" B s

65" N lusss

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Rl il 1 ol kol ol kol il Al I R o Rl Rl kil A B

AANERRN NN,

180"

A ;::,E]:!;;;“ ol bl Ll
B1 a7 5E0HE, +IERHEROBENE,

160° W 150° W

Fig.1 Geological location of Chukchi Sea. + indicates the location of the ADCP Mooring.
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- Flasher:
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« Acoustic Release:
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« SETTINGS OF ADCP:
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Fig.5 Time series of the vertically-averaged velocities.

Upper panel: long-canyon component.

Lower panel: cross-canyon component.
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Fig.6 CTD cross-section done in September 1993. “JdJ-line” indicates the section across
the Barrow Canyon. “Bering Strait” denotes the section across the Bering Strait.
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Fig.7 Power spectrum of the vertically averaged long-canyon velocities.
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Fig.8 Rotary spectrum of the vertically averaged velocities.
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Total Sea Ice Concentration
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Fig.10 Averaged total ice concentration from 13th to 16th. December, 1992, derived from
SSM_ /1.
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Fig.11 5-day average of sea surface pressure distribution.

(@) from Tth to 11th of December, 1992, (b) from 17th to 21st.
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