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. Study area- Bering Sea (BS):
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Of particular interest-

the role of the Alaskan Stream 180°




Long-term ecosystem variations in the Bering Sea seem to

relate to the Pacific Decadal Oscillations (PDO)

_j._'...- change in the southeastern Bering Sea
Meibing Jin,' Clara Deal,' Jia Wang, and C. Peter

Response of lower trophic level production to long-term cllmate

ekoy JGR (2009)
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Bering Sea (POM) Model:
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Surface Temp. and Flow Trajectories (Tran=258V)
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Surface Temp. and Flow Trajectories (T
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-ﬂmaln.iub-regions and the heat/momentum .
transport exchange between t
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40Sv)

Area Avr SSH (40SV): Bering(Blue), Aleutian(Green), Pacific(Red)
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Area Avr SSH (10SV): Bering(Blue), Aleutian(Green), Pacific(Red)
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Bering—Pacific COR=-0.91; Aleutian—-Pacific COR=-0.51

Aleutian

Bering—Pacific COR=-0.92; Aleutian-Pacific COR=-0.65
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Area Avr SSH (255V): Bering(Blue), Aleutian(Green), Pacific(Red)
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Bering-Pacific COR=-0.9; Aleutian-Pacific COR=-0.7




(;0_140_SV) Area Avr Surf. KE (40SV):
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Annual Mean SSH
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SSH changes: M;ﬂ_%féh.:change in mean & var of SSH in the Bering Sea’s shelf-

hen AS transp. 10 V; smaller changes when AS transp. 252>40sv.

(b) Mean Surface Elev. Dif. (408V-255V)

(a) Mean Surface Elev. Dif. (258V-108V) 66 0.4
315 T T T - ‘ ‘ ' T T ' ' T T .
[EUNEECIIIENNIIIE 0 i — 0-08
64 :
SSH Mean |
62 . . ...................................... — 0-06
601 i, ) L 60 i S 1 qo04
58 10.02
=)
= 56 10
3
54 1-0.02
52 -0.04
50 -0.06
48 -0.08
46 -0.1
165 170 175 180 185 190 195 200 180 185 190
Lon (E) Lon (E)
= T S ——————— f
(a) RMS Surface Elev. Dif. (258V-108V) (b) RMS Surface Elev. Dif. (40SV-25SV)
66 T | T : T | 66 ‘ I I T T 0.03
SSH Variability 0.02
10.01
10
~0.01
~0.02
-0.03

180
Lon (E)

185




Annual Mean SST

As the Alaskar
Increases
Pacific watel
Sea shelf increase. @

{(a) Mean Surface Temp. (Tran=405V)
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Bering Sea gets WARMER
when AS transport increases
from 10sv to 25sv

—

- Northern Bering Sea shelf gets
- COLDER when AS transport
Increases from 25sv to 40sv.

Northwest Pacific get WARMER

Change in circulation is non-
linear wrt AS transport!
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(a) Surface Vel. Dif. (255V-108V)
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Insport exchange between the Pacific and the Bering Sea
across the Aleutian Islandse

I

€ hey affected by the Alaskan Stream transport?

Bottom Topoagraphy

Aleutian Basin

Jorthwest Pacific Gulf of Alaska
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» Net transport from the North
Pacific into the Aleutian basin is
balanced by outflow along the Asian
coast (East Kamchatka Current)

* Increase in Alaskan Stream
transport decreases transport
variability across the passages

Max Surf. Vel. (annual mean)

Alaska Stream: 10sv 25sv 40sv
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Aleutian passages transp vs. Bering Strait transp (2d lag)
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Answer: the net transport from the Pacific to the Bering Sea Is

highly correlated with the Bering Strait transport toward the Arctic!



What about the flow through particular passages?
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(of the ~30 passages only few have been observed)

Chukchi

Location and Depth

Model Run (AS =)

(m) 10 Sv 25 Sv 40 Sv Observations
Unimak Pass (~100) 0.37 (0.19) 0.47 (0.21) 0.48 (0.22) 0.23" 0.4%0.1-0.5)"
Amukta Pass (~400) 1.1 (1.4) 1.2 (0.69) 1.4 (0.7) 0.6, 4. 4.750.1-1.4)"
Amchitka Pass (~1500) 3.4 (1.0) -3.2 (0.78) 3.3 (0.75) —4°-28703" 25828 28"
Buldir Pass (~1000) 3.8 (1.9) 4.1(1.2) 4.8 (1.4) ~1°(unknown)®
Near Strait (~2500) 2.94 (2.9) 2.64 (3.2) 2.74 (3.6) ~3 051 105(6-12)°
Kamchatka Strait (~4500) 2.7 (7.6) —0.01 (5.5) —0.7 (4.9) —6) =7, —12,° —24-5 to —15)°
Bering Strait (~50) 0.32 (0.11) 0.35 (0.09) 0.34 (0.08) 0.6, 0.8™"(0.3-1.4)°



(a) U across 190E (AS=10Sv)

AS I

Depth (m)

Depth (m)

Depth (m)

500
1000

1500

2000 AS=10sv

0.2 01 0 01 0.2

2500

3 ' 53 ' 53
(b) U across 190E (AS=255v)

500

2000

AS=25sv

-0.2 -0 0

2500

5 ' 53 ' LY

53 '
Latitude (N)

abeno et a 0j0
transport in Amukta Pass, calculated from current
meters, was approximately five times as large as previ-
ously estimated from hydrographic surveys. At monthly
and longer periods, the variability in transport in Am-
ukta Pass was related to the position and strength of the
Alaskan Stream southeast of the p:ds:-s, Vertical mixing
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Kamchatka Strait flow from
hydrographic observations
(Verkhunov & Tkachenko, 1992
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. Kamchatka Strait Mean Velocity 0 Kamchatka Strait SD Velocity

Assume level of no motion at
1500m! Is this realistic?

e The model shows deep
flows that have not been
observed (no data)....

| \ [ | _‘ I < Deep observations are
05 o ool | B Bl needed to verify if the

5000 | T |

% s T ' model IS correct or not...
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Maul et al., 1985

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 90, NO. C5, PAGES 9089-9096, SEPTEMBER 20, 1985

Comparisons Between a Continuous 3-Year Current-Meter Observation at the
Sill of the Yucatan Strait, Satellite Measurements of Gulf Loop Current Area,

and Regional Sea Level

GEORGE. A. MAuUL. DENNIS A. MAYER. AND STEPHEN R. BAIG

National Oceanic and Atmospheric Administration, Miami. Florida

From October 1977 through November 1980 a current-meter mooring was maintained in the Yucatan
Strait. The meter was moored halfway between Mexico and Cuba, 145 m above the sill or in 1895 m of
water. Motions of low freq y (<147" cyclesiday) are oriented approxi I llel 1o the
isobaths, 021°-030° true. Net drift for 3 years is to the SSW at an average velocity of 1.8 cm/s.
Sustained_southward-flows at intervals of 8 months, which persisted for several months each. have
average velocities of § cm/s, with randomly spaced bursts as high as 15 cm/s. Energy in subtidal
frequency bands has significant peaks near 38°' and 197! cycles/day. with a broad band of energy
between 300™" and 2007 cycles/day. The latter peak is i with the approxi ly 8 th
interval between the southward flow events. Comparison with weekly areal coverage of the Guif Loop
Current from G ionary Operational Envi | Satellite infrared observations shows little
covariation. except that 8 months is typical of some anticyclonic eddy generation. There is little
coherence of sill depth velocities with Naples sea level at subtidal frequencies, but with Miami there is
coherence at several frequencies. notably 38" and 197" cycles/day. In the higher (requencies, the
principal tidal motions are diurnal and are oriented somewhat across the isobaths toward ihe
northwest, 346°-349" true, with counterrotating O, and K, i No idiurnal, inertial, or
fortnightly energy is observed above the background continuum,

YUCATAN STRAIT )
October , 1977
VELOCITIES (m/sec)

Current Meter

Maul's

Current meter

Is it possible that the model is
“more correct” than the flow
derived from observations?....

.'_I:his happened before in
another strait:

The Yucatan Channel

Gulf of Mexico and Western North Atlantic Region
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. Conclusions

d moedel simulations were able to Isolaterthe relel ol
iStreamron the Bering Sea climaterand! variabiity

expected response Was non-linearWwhereas a
er.rr A0 INCIEASENIAS transpoent resulted in BS
wWelreninle)/gaoligle
EIEZSENNIAS transport shift the inflows toward western
ESSEPES and reduced the variability in the BS

r\J L Uciras —0.5sv of the variability in the Bering Strait
ieyVEtoward the Arctic Ocean can be attributed to meso-
=3 Ja:: variations in the AS (compared with observed Bering

fraitmean of —0.8sv and interannual variability of —0.5).

= "_Ideallzed process studies are important components in
support of realistic ocean-ice-ecosystem realistic models
now: under development.

® For more detalls see: Ezer and Oey (JGR, Apr. 2010)
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