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Outline of the talk
Motivation of the study and Methods
Models (briefly)
Transports: modelled and observed
Tracer experiments

Summary and future plans




Motivation and Methods

Motivation: quantify Pacific water evolution in the Arctic
and its outflow into the North Atlantic in the high-
resolution models; understand the differences, analyse
mechanisms and improve simulations

Methods: analyse modelled transports and storage of
Pacific Water utilizing TS classes and model tracers;
compare to the observed.
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6-15 km
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SSS (300 d/12d)

DRAKKAR

1989-2001

Model Inventory

OCCAM

8.3 km

Global

EVP

NCEP (6hr)
SSS (40 d)
WOAO01/PHC

1989-2006

ECCO2

18 km

Global

VP

JRA25 (6hr)
no
WOAO01/PSC

1992-2009

NAOSIM

28 km

Regional
VP

NCEP (day)
SSS (180d)
PHC

1948-2008




ECCO2

~
—
)
p=
<
O
O
O

18 km

ORCA 1/4°

9 km

Arctic Ocean: 6




Temperature-Salinity Classes used in the model diagnostics ]
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acw | PW

wBSW

AAW

MAW

AIW

Depth [m]

‘Pacific Water’: 31.0<S <33.5

‘Alaskan Coastal Water’: 31.0<S<32.0

‘Winter Bering Sea Water’ 33.0 <S <33.5
Arctic Surface Water S <31.0

Modified Atlantic Water T>0° C34.7<S




Simulated ocean transports through Bering Strait

OCCAM 1/12°

Tot =0.32£0.1 Sv
PW = 0.03£0.01 Sv
ACW =0.02£0.01 Sv

sBSW =0.012£0.01 Sv

NEMO ORCA 1/4°

Tot =232£7 mSv
PW = 3#£1 mSv
ACW = 2£1 mSyv

sBSW <1 mSv

Tot =1.292£0.14 Sv
PW = 0.42£0.04 Sv
ACW =0.02£0.03 Sv

sBSW =0 Sv

ECCO2

Tot=0.8+1.2Sv

Volume Transports

Tot =-922£11 mSv
PW = 272£3 mSv
ACW = 1£2 mSv

sBSW =0 mSv

Tot=762£10 mSv

Freshwater Transports (Referenced to 34.8)

Tot = 1.09#£0.28 Sv
PW = 0.93#£0.29 Sv
ACW =0.292£0.20 Sv
WBW = 0.07 £0.13 Sv

Tot = -85£29 mSv
PW = 69£23 mSv
ACW =27 £19 mSv
WBW = 3£6 mSyv




Simulated ocean transports through Fram Strait

OCCAM 1/12°

Tot =-1.00=£0.96 Sv
PW =-0.232£0.07 Sv
ACW < 0.01 Sv

sBSW =-0.18£0.08 Sv

NEMO ORCA 1/4°

Tot =-442£9 mSv
PW =-112#4 mSv
ACW <1 mSv

sBSW = -8 £4 mSv

Tot =-1.22£0.53 Sv
PW =-0.23#£0.08 Sv
ACW =0 Sv

sBSW =-0.10£0.07 Sv

ECCO2

Tot=-1.6 —4.2Sv
PW=-1.0-1.6 Sv

Volume Transports

Tot =-412£8 mSv
PW =-122£5 mSv
ACW =0 mSv

sBSW = -6 £4 mSv

Tot =-28 =95 mSv

Freshwater Transports (Referenced to 34.8)

Tot =0.18£0.54 Sv
PW =-0.442£0.19 Sv
ACW =-0.12£0.12 Sv
WBW =-0.13£0.05 Sv

Tot = -49£23 mSv
PW =-294£16 mSv
ACW =-11£11 mSv
WBW = -6 £2 mSv




Simulated ocean transports through Kennedy (Nares) Strait

OCCAM 1/12°

A

Tot =-0.612£0.13 Sv
PW =-0.132£0.07 Sv
ACW =-0.012£0.01 Sv

sBSW =-0.05£0.02 Sv

Tot =-232£6 mSv
PW = -72£4 mSv
ACW <1 mSv

sBSW = 2£1 mSv

\ 4

A
A 4

NEMO ORCA 1/4°

Tot =-1.42£0.2 Sv
PW = -0.48£0.08 Sv
ACW < 0.01 Sv

sBSW =-0.33£0.09 Sv

Tot =-0.82£0.3 Sv
PW = -0.32£0.04 Sv

Volume Transports

Tot =-642£10 mSv
PW =-282£6 mSv
ACW <1 mSv

sBSW =-222£6 mSv

[

A

Tot =-252£31 mSv

v

Freshwater Transports (Referenced to 34.8)

ECCO2

Tot =-0.742£0.29 Sv
PW =-0.27£0.13 Sv
ACW =-0.122£0.09 Sv

WBW = -0.052£0.03 Sv

—

Tot =-31£10 mSv
PW =-242£9 mSv

ACW =-11#£8 mSv |—

WBW = -22£1 mSyv




Simulated ocean transports through Barrow Strait

OCCAM 1/12°

Tot =-1.02£0.17 Sv
PW =-0.48£0.16 Sv
ACW =-0.12£ Sv

sBSW =-0.16£0.07 Sv

Tot =-67£12 mSv
PW =-31£12 mSv
ACW =-112£3 mSv

sBSW = -7£3 mSv

A

\ 4
A
v

NEMO ORCA 1/4°

Tot =-1.26£0.28 Sv
PW =-0.952£0.23 Sv
ACW =-0.38£0.08 Sv

sBSW =-0.05£0.03 Sv

Tot =-0.72£0.2 Sv

PW =-0.7 Sv

Volume Transports

Tot =-106 £23 mSv
PW = -722£17 mSv
ACW =-342£8 mSv

sBSW =-22£1 mSv

[

A

Tot =-482£36 mSv

v

Freshwater Transports (Referenced to 34.8)

ECCO2

Tot =-0.872£0.31 Sv
PW =-0.742£0.29 Sv
ACW =-0.212£0.09 Sv

WBW =-0.29#£0.16 Sv

L —

Tot =-622£22 mSv
PW =-49£18 mSv
ACW =-20£8 mSv

WBW = -132£7 mSv




Simulated ocean transports through Davis Strait

OCCAM 1/12°

A

Tot =-1.82£0.32 Sv
PW = -0.84 £0.28 Sv
ACW =-0.02£0.01 Sv

sBSW =-0.60£0.21 Sv

NEMO ORCA 1/4°

Tot =-76£14 mSv
PW =-432£16 mSv
ACW =-22£1 mSv

sBSW =-26£7 mSv

\ 4
A
v

Tot =-2.92£ Sv
PW =-1.72£0.31 Sv
ACW =0 Sv

SBSW =-0.94£0.24 Sv

Tot =-2.0-2.6 Sv
PW=~1.0 Sv

Volume Transports

Tot =-144 £ mSv
PW =-89£17 mSv
ACW =0 mSv

sBSW =-54£14 mSv

[

ECCO2

Tot =-1.202£0.367Sv
PW = -0.98£0.33 Sv
ACW =-0.242£0.13 Sv

WBW =-0.27 £0.19 Sv

L—

Tot =-80£27 mSv
PW = -652£20 mSv
ACW =-222£12 mSv

WBW = -122£8 mSv

Tot =-72 130 mSv

v

Freshwater Transports (Referenced to 34.8)




Off-line ‘dye’ tracer after 5 yrs (1993-1997), OCCAM 1/12°

97 m

254 m

97 m 97 m

S

O

254 m

Two routes for Pacific Water:
Alaskan and Transpolar

‘-\ Shallow flow goes both
directions, deeper flow goes
eastwards

Water from BG flows into
Transpolar drift




Pacific Water ‘colour’ tracer in the NAOSIM (AWI) model

1997 2003 2006

1997 2003 2006

Two routes for Pacific Water:
Surface fraction flows along

< Siberian Shelf; deeper fraction
along the Alaskan Shelf

Interannual variations: switch
1997 2003 between Fram Strait and CAA
outflow (Falck 2005)

Surface

100 m

200 m




Polar outflow 1989-2006 in OCCAM 1/12°

52 m 97 m

N,

‘Transpolar Pathway’ for the upper Polar outflow!
Complex bi-directional flow in Nares Strait, Jones
Sound and Parry Channel (McClure-Lancaster)
Small Straits also matter




Summary

Volume and freshwater outflow timeseries for TS-classes for three
high-resolution models: (1) inter-decadal variations are similar, (2)
monthly and inter-annual variability is different, (3) Bering Strait
Inflow is different

Compared to the observations (not many): reasonable match?

Started tracer experiments: two pathways of the Pacific Water

Future plans

Pacific Water storage and outflow through Fram and Dauvis straits
from ‘colour’ tracer

Mixing and ventilation

Depletion of the Pacific halocline
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