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Modeling Bering-Chukchi Sea ice-ocean and
ecosystem using CIOM

« CIOM with fully dynamics f_
thermodynamics, multiple e
category ice thickness (ridgingj
« 3.8km and 21 level '
« 6-hourly or daily forcing
« 3 configurations:
Bering Sea only (7-12km),
Chukchi only (3.8km),
Bering-Chukchi Sea
(3.8-12km)

* Hypotheses testRUSALCA
synthesis

* Realistic simulation
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Modeling coastal circulation and T/S
properties in the Chukchi Sea using CIOM:
RUSALCA Years: 2004, 2009

Wang et al. (submitted)



Coupled Ice-Ocean-Ecosystem Model in the Bering-
Beaufort-Chukchi Seas (IPY)

Modeled ice thickness (3/08)  surface current (3/08) surface current (7/08)
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Verification of CIOM using 2004 RUSALCA Data (T) in
the Bering-Beaufort-Chukchi Seas (work in progress)

RUSALCA
Aug 2004

Khromov -- August 2004 -- CTD stations

Ajpper 50m Water Velocity on 08/20/2004
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CIOM-simulated ice-ocean system
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Verification of CIOM using 2004 RUSALCA Data (T&V)
in the Bering-Beaufort-Chukchi Seas

Observed (Pickart) CIOM-simulated (GLERL)

ties overlaid on Absoclute Geostrophic Velocity | Toeperature

Aug 2004

50

oo

CIOM August 20, 2004 _

TE.5W 175.4w 1753

PEEwW 1764w 176.5W 1762w 176, 1W _ 176W 175.9w 175,
Temperature an Meride
°

and Meridonal Velocity (Section 4

Snal Velodity ection 3)

P

Depth (m)

CIOM August 20, 2004

20,

g 3

3

50

Depth (m)
8

170°W
Longitude

?s‘w

3

CIOM August 20, 2004 —

90 TS AW 175 3IW 175 IW 175 IW  175W  174.9W 1748W 1747W 1746W 17450 1744w

a

Depth (m)

70 &0 50 40 30 20 10 ]
Distance (km)

90175 170 185 180 140 -120 1100 080 -040 000 100 200 400 BLO HOO 1200

57 68 _6a 75 77 7z, 75 S 75 . 76 77 .78 2
Temperature and Meridonal Velocity (Section 29)

Temperature and Meridonal Velocity (Section 1)
o ST



Verification of CIOM using 2004 RUSALCA Data (S)

in the Bering-Beaufort-Chukchi Seas _
Observed (Pickart) CIOM-simulated (GLERL)
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Khromov -- August 2004 -- CTD stations

Southern Chukchi S
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Khromov -- August 2004 -- CTD stations
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Verification of CIOM using
2009 RUSALCA Data (T)
in the Beaufort-Chukchi Seas

RUSALCA-observed temperature
(Pickard and others)
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CIOM-simulated temperature (GLERL)
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Transport reversals are caused by Pacific Arctic

pressure head + wind forcing
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Table: Water transports in the
Chukchi Sea in 2009, positive
and negative values denote garrow Y | - L3
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0.97 0.45 (Itoh et al. 2013)
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Modeling ice-ocean system response to

storm passage in the Beaufort Sea using
CIOM

Bai et al. (2015, Deep Sea Res, Il)
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Calculated net surface heat flux (W/m?,
positive upward) with wind vectors overlain
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February 2007.
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(Pickard)

c) Jan. 17, 2007 (Storm: Jan 13)
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odeling coastal circulation and landfast ice
in the Beaufort Sea using CIOM

ing et al. (2014, JGR)
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ll-scale meso-scale eddies (~20-30km) are caused by baroclinic
ability with Interaction of negative sloping topography (lkeda 1983-theory;
1g and lkeda 1997-confirm the theory): Favoring anti-cyclones
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D: Arctic Dipole Anomaly (DA) is the major forcir
to accelerate Arctic summer sea ice decline

is the 2" EOF mode of Sea Level Pressure Anomaly north of 70N (Wang
et al. 2009)

September 16, 2012

Extent {milliop. square km})
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Summary

>lIOM is capable of simulating sea ice and
)cean in the Arctic

>IOM is coupled to the NPZD model

>IOM captures some landfast ice features, but
ack of anchoring process

>IOM can be used to simulate ice-ocean system
esponse to storms



odeling ice-ocean-ecosystem in the Bering
and Chukchi Seas using CIOM:
RUSALCA Years: 2007-2010

ing et al. (2013, JGR), Hu et al. (in prep)



Coupled Ice-Ocean-Ecosystem Model in the
Bering-Beaufort-Chukchi Seas (IPY)
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e 2. (a) Observed average (May-Sep 2009, SeaWiFS. The other part of year
L included because of sea ice cover and lacking of SeaWiFS data) surface
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e 3. Measured Chlorophyll a (pg/L, color filled) and temperature (°C,
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anges In sea ice along the Arctic Northeast
>assage since 1979: Results from remote
sensing data

, R. J. Wang et al. (CRST, 2015)
llaborated with Polar Research Institute of China-PRIC)
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\O/DA vs open period in NEP

Chukchi Sigzz;n Laptev Kara Barents
AO_w vs. Open period n.s. 0.41* n.s. n.s. n.s.
AQO_sp vs. Open period n.s. 0.49** n.s. n.s. n.s.
AQ_su vs.Open period n.s. n.s. n.s. -0.46** n.s.
AQO_a vs. Open period n.s. n.s. n.s. n.s. n.s.
DA_w vs. Open period n.s. n.s. n.s. n.s. n.s.
DA_sp vs. Open period n.s. 0.49** 0.34* n.s. n.s.
DA su vs.Open period 0.42* 0.49** 0.63***  0.63**** n.s.
DA a vs. Open period n.s. 0.49** 0.34* n.s. n.s.

atistical relationship of seasonal average AO/DA indices and the open period defined by 50% ice



Future plan: 2016-2020

rking on progress:

Arctic-CIOM
Arctic-FVCOMice

\rctic-CIOM+npzd
\rctic-FVCOMice+npzd
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Proposed New Configuration for RUSALCA's
lorthward Expansion, 2015-2020 (Arctic-CIOM)
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ERL Proposes to Development of Arctic Unstructured-Grid Models
Enhanced Predictive Capabilities for NOAA Arctic Initiative

‘\P’*. N i ) ] i




Working on Arctic-FVCOMice, 2015-2020
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1 Resolution Regional Model
>hort-term Predictions (Yamaguchi)

yutational Domain and Model Bathymetry
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yroducibility of the whole Arctic Ocean model

Daily time series of total ice area (km?2) from

AMSR-E and model in the Arctic Ocean Sea-ice draft (m)
, ' ' ' ' ' 1 ' ' ‘ ' 5 T
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