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Abstract

In recent years, Arctic upper oceanic and tidal current are changed accompanied with sea ice rapidly
declined. In this study, we analyzed the variations of near-surface tidal current in Canada Basin from
2005 to 2016. Canada Basin is dominated by semidiurnal constituent and the tide is changed with
the variations of local sea ice areas, mean flow and surface wind. The speed of semidiurnal and di-
urnal constituent are small in Canada Basin, while the oscillation is significant that tidal current is
always intensified during melting-frozen season. Compared with summer of 2012 and winter of
07/08, the semi-monthly oscillation has been found in oceanic current. Both tidal and mean flow
component of MS; present barotropic structure that the vertical shear is weak, while the M; consti-
tute shows layered structure. It's considered that the enhanced of semi-monthly current is influ-
enced by wind field, while the layered structure of M; is related with local inertial motion.
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TN KU 2 (LR IR RFAL ) 255 2 45,000 ke FRIVR K [1], 2 AbUKEE K 32 BUR R AR R & 10~15
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2.1.1. SEREREIE

AT o A AC UK R 2 b Z IR AR IR R 3808s . Ok BT 28 B 7RGV T BT S 44t P o
R L I B R 11 &I (Beaufort Gyre Exploration Project, & ic. BGEP) [ & 52 Ml ¥ I 204 (B ¥s W 4k
http://www.whoi.edu/website/beaufortgyre/data). i & Wl & F G0 T 1 K 2 0SB AFmiim N o 12 e
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508 2) RAH MMP, $24E 50~2050 AR BT BBl A AN K SCECHE s 3) ks BEHE IS e 01054
FH SR SR 24 1 v AR A DA KU JER 3800 K AL 11 7K

BRI A — SCHRE N 5 DRI 8RR IR AR 1) S U PRI, X B S4 KR AT ik 3000 m (] 1),
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Figure 1. Surface circulation of Arctic Ocean and detail information about the three mooring systems (Dots indicate the lo-
cations of three mooring systems, vectors indicate surface circulation based on the SODA assimilation datasets during
2005-2015; shading color indicates the bathymetry in Arctic basins; the marked region indicates the Beaufort Gyre.)

L KRR AL KFREIREEEERBBENELERBEASABERFEME: AT4N, 140°W),
B(75°N, 148°W). C(78°N, 148°W); K& 2005~2015 ££ SODA FEMLEIREBE 5 KFLMKRBIFR, BAI: cn/s; B
FRRALKFKR; BRI RIS R IRERIR)
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Figure 2. Statistics of upper layer currents in the 16 directions (shading sectors indicate the statistical frequency of the speci-
fied speed intervals, whose unit is cm/s)
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Table 1. Statistical frequency of three mooring current systems in the upper ocean

=1 ZMEERGHREERGEINE (%)

Jill N NNW NW WNW W WSW SW SSW S SSE SE ESE E ENE NE NNE

ﬁ?gﬁ_ 0 22.5 45 67.5 90 1125 135 1575 180 2025 225 2475 270 2925 315 3375
AR 26 2.9 35 4.5 55 6.3 82 10.8 12 11.5 9.6 7.5 5.2 39 32 2.7
Bl 46 53 59 6.8 7 7.6 8.1 8.4 8.1 7.4 6.7 6 5 44 43 4.6

Cri 42 3.1 2.8 33 33 34 4.1 53 7.1 10 119 115 9.1 7.6 7.2 6.1

FhTH b, REARRETIE A, FERKZERTE 2~6 cm/s. JLEfHE R Cuh FERIARE T, H
AR 50%; HOai R B uh, FUERBVN, WA B IR 3T

RIZEROFENBHE MERGZBKIAR B OETINBER. FurdRER, kEa2 B-4E 1
AREBFHEN, AR S em/s; MEZE(T~9 H)OKAURGEIR /N, M S K 238 2 i i @ e,
TR K 3~4 5, AKAHIT 20 cm/s. EAFERERZE, FLEEMTIAZE 2006, 2008, 2012 F1 2013
FH 1R, S HRIECN BB R SE KF A, BLA 2007/08 A& ZEISE AT (K 3).
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AR SN R e S BT R EERE, HEAT T 10 KIG SRR AT, BRI %R R A e
E o ~PY A DI S SRR 2 35 AN e 15 201 WFFC R I, AbpKee i 32 B2 HR 4 H 23 iR
AN, X SRR R G TSR S 4 AT (L e al., 2005), 1 H 20iim i3 K F 4 H i,
TR AR H IR AE . S KW AR AR 2, W M, S KRN 1.2 £ 1.2 em/s. IR
2R B UK A (R - R4 PRI AR AT 8, 7R VKPR IR 1 1E] (2006~2016),  JLT-AT A
(IR R BRSBTS T2 (1] 3). X BRI RA AL - VRESITR) 248, R UK T 350K 4
FE KT 85%, MMELEFERAVESS, F KRS 2K LR 5T 85%IT& DI 6] . S
K35 (12 A MS /WA B M, 4381 . BT EAE 2012 AFRLG A R K, 708 8.5 cm/s, &
FOPIIME 6 . R MS 5K TR S 4T R UK ITAR(7T1°N~T7°N, 135°W~145"W Ji [ P K
RN 2 AR KR, KR IR AT AT A B & 0 R G R, U 2013~2015 4 H 2R 0K AR )%
B, (AR B 2 ik B S 0 . LA AN R O A A I R (BT ) . 2009 A R UK
AN 7.1 x 10* km® i, B R R T EFHRACE, 1R My 203817 H5E S5 A okl . i
CLEPEANET B, 6 B H I T R 2 P R R . X R, KEARREOK I, 3 950 e A Hh
MUK KAUAAE AR A R T30 36 2 W1 W S 5 .

VRSB IS TR oR, ISR Al 1 2 L 38 IO R 1 2 H R AR Ak, LA R L L P
TR A, X580 A RIRE TS AN, 2011). {E4EE R BILAE & 25 il i il oK i B
UKAE G, 40 2008 A1 2012 EH], ~FIJlFUKE LG T 85%, 1 A AA7E 2 H A BIR 1 B @I 5
XL EFIARS . WOKRRREEE, S0 TAFRBKESREE T, INEKREIERERR N A AR
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Figure 3. Upper tidal currents, regional sea ice area and mean currents at the
mooring sta. A. (the maximum currents are shown for the semi-monthly MS¢
and semidiurnal M, constituents; sea ice area is calculated in the region
71°N-77°N, 135°W-145°W, unit in 10* km?; moving harmonic analysis of tidal
currents is conducted in the period of 45-day with 10-day moving windows)

Bl 3. FIEB# R A MRBERREE R MS, 38R 8 M, 235, B
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2007/08 H-4Z%(2008 4F 1~2 H)H1 2012 FEH 252012 4 7~8 H)MANKT AL 4), B AR Hrifdim & B 451
ZEgto WA AR SR A . R [ 2 3R 40 A 45 R DL B o L 2.

HZINE KGRI R MSe 78RR H M, 700 ) 2 B 4509 230 A B A R
ST BE(2012.7.20~9.3) N, SR UKTEI R B 7.8 x 10" km® BLJ % 0, LA MS 8. FHRHE
ERSER, BEEBTYISS, T My 7l 2 0 9 B0 W B 1) 73 J= S5 K (1] 4) 0 MSy 5 K 531 7 3ok 1)
BB, FERESZERE/N, 2 23 m WIR S TELBN T 35%. /- BIR RIS R 8K, MS,
SR E RIS I, BER LRI 2 A K, AR I tH s a5 A KRR AE o AR
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AN E LAY, BRI KN 0.9, My 43 T R 0 £ B R BN BE R R 0 A 1 e e, 4R
T A 1 P58 B S K T2 H 2003, AT3A 100 . JbEFalE C st G 8RBl & HL.

A2, BRI KB IKETE S, RN IERSN, WIRCEREEH MS /2 mm:H M, 7
W)REERIIRTS (5 2). 1E 2007/08 4F4ZE, Wl dE By 1 E AR GERAE, FIRERIN YA i 2
A 52 T LI B AR PR/, 2 H 20 5 [ A S Lo B BB R FE S o AELE T 11 me DATRIE LI %
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Figure 4. The vertical structure of semi-monthly MSy, semi-diurnal M, and
mean flow at mooring sta. A during the 2012 summer and 2007/08 winter
(2012.7.20-9.3, 2008.1.16-2.29), and the variations of maximum current of
semi-monthly MS; and regional sea ice area during May to November 2012

B 4. BB R A WHEY MS, M, DEIRFITEHRNEBELEMESR (a) 2012
FEZF, 7.20~9.3; (b) 2007/08 &2, 2008.1.16~2.29), LAK(c)2012 £ 5~11
B MS S ERBATIREN: cm/s) KBS KEIRTLER: 10° km?)

S, BIXERE RS/ MSe 20, HE A SOOI 22 M, i i mifs, |EsY)sE. X
Bl B AR, iR — 502 T R SCE A 0l (MS /- B A S 51 R, FERGEaRERE S MSAHiT
JE AR AR 2 B, G A TR R G VKA R L S LYk ] PR R SR R A A R (FL S, 2011), RIS SUZ
JR MUK AR X R o

IR A 2 AR H R e T 7 1) E R AR A, RIS BT R vk KRG, &
Bl R SRS KRR R o ARSI 142 2 PN BB ERA-Interim ) 10 2K XGE )
JAHARFAE(E 5), HFASCRER A R, S — R PO IR R R R A 7 s i abEE . 2012
SRR, b BN (7 A R 9 A E R G I KGR R I B R H AR, AN EE R
N FEZE AN 12~15 Ko [FII, ISR 2 FE UK AR TE 2012 SFIA 2] 1A 10 5% DR B KB (NSIDC),
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Table 2. Mean flow and major tidal component ellipse of Southern Sta. A

2. FAEMEAR A MTFIERMEEZESPRMEAERER

N 34 2012 E3(2012.7.20~9.3) 2007/08 £25(2008.1.16~2.29)
AN i AN AN i AN
. ﬁjﬂg;;ﬁ(ﬁﬂm - ]‘sz‘r)%liﬁ/ﬁ yiﬁi/ﬁ - - foﬁ‘(ﬁ/}lh E‘Ijg%ﬁ{ﬁﬂlh :i%’g{ﬁ .
WY w e R g g HH00 RN e T ek omy  EOI0
(cm/s) (cm/s)

3 8.9 -0.03 35 -0.58 5.0 0 5.2 0.32 1.4 -0.76 2.0 0

5 8.7 -0.03 3.7 -0.62 5.1 0 49 0.35 15 -0.80 2.1 0

7 8.6 -0.05 3.6 -0.66 52 0 46 0.35 1.6 -0.82 22 0

9 8.5 -0.06 3.4 -0.67 52 0 44 0.34 16 -0.90 22 0.6

11 8.1 -0.08 35 -0.70 5.0 0 47 0.18 2.1 -0.88 2.5 14.4
13 7.4 -0.16 3.6 -0.66 4.7 0 47 0.08 24 -0.81 23 26.4
15 6.7 -0.20 43 -0.79 42 0 45 -0.17 23 -0.74 23 42.6
17 6.4 -0.14 6.1 -0.91 4.6 0 3.9 -0.11 26 -0.52 23 54.1

19 6.2 -0.09 8.6 -0.90 5.0 0.5 35 -0.06 1.6 -0.20 29 66.1
21 6.1 -0.11 10.2 -0.87 55 23 35 -0.06 1.0 -0.69 3.8 76.1
23 6.3 -0.16 10.9 -0.87 6.2 7.8 7.4 -0.23 1.1 -0.61 3.9 81.4
25 5.7 -0.30 115 -0.86 6.0 16.4 17.8 0 0 0 8.7 97.4

VUK ) K THTAR Rl 2 SOW I R B 3 B R RE K 3G In A4 T Rt il = A BAE . XTI SE 5 2 3RS

R IR, AT A AT 2 2 2 ) RIS A B S8 O, LR 0R ) 1 2 5 e I 5 T ek 55

5 RN ZATE DI R R 5 0 IR SR R A A ™ 5 R 25 R, F R 2 A s B I (HL A5
PEFI Y 12.48 /N 52 H -1 0 DY+ i, S Bl I a2 s AR 1 R 5 s, (45 (e
Fe ATV AL AN]SR o BeAh, BN INEE IE F 10 R e UK s B PR s, B e A DX AT 7 234
HEUKE i, IXAIREKI AR AL A R T H My 20 RR L B2 1 Y R S5 . 5 R R 2008 47
W1 E 42253 i B — 7 RS AS A B2 (028 R AR A, 55— 7 TN 52 R 7 58 A Ot Uk 1
WA AR B s, ARG i Lk, SEGR(RIEE A MS A H M, 733
Py R R (K 4)
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5.1. &R

AER N SR it 0 bR R A R M, B W LA VKRR KIS . ARSCRIF BGEP
THRISR B IS OME 2 8 R IR BERE, 25 & MRS K HEE, /07 VIR mR A
R Ha EASH, PRI P B A o

N R G R T S TR HAVRARRAE , 43 il IR 2 35 TR ATR Ab (F: H TR B REAE o 43 R
R B TE R SR — VR I 3 AT S 1R o AR IYT R T M AR WAL R S MK K R AR E RO B
FUHRIER, KR HAERGR (2008 2012, 2015 AFE ) HEMALEREE Y H MS /-l K, 2012
FEEZEH MS /RN 8 emys, ZFIANYH M, i EIRAFIRG . AL, SO A ZRUKE I,
B4 PRI E IR . RZEROFEN RS NS KGR EKIB R E I 16 M Lk
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Figure 5. Wavelet analysis of wind speed near Mooring Sta. A. (a.2012.6.1~10.10;
b.2008.1.1-2008.4.20; Confident levels are 90% and 95%)
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