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Synthesis and modeling of the Bering Sea ice/ocean climaRdconstruction of the Bering Sea circulation during High resolution modelling of the Eastern Bering Sea
. Introduction: A 2 kilometer-resolution model of the Eastern Bering Sea is developed to capture
|ntrOdUCt|On 2007'2010 dynamical processes on the scale of the Rossby radius of deformation on tidal to seasonal time
The Berin is th r f over 50% of th | fish h i scales. The high resolution throughout ensures that the mesoscale dynamics of significant sub-
d t: he 9 tse.a S the sou cel Ot. ove ?Obédo t edtOta .US S cat:: Introduction: The rich collection of BEST-BSIERP observations and other sources of data | regions of the domain, such as the Aleutian Island Passes, Bering Sea Slope and the Bering Shelf
an € home 10 Immense popuiations of Iras and mariné mammals. provide an excellent opportunity for synthesis through modeling and data assimilation to canyons are captured simultaneously without concern for loss of interconnectivity between regions.
This extraordinarily productive ecosystem is vulnerable to climate improve our understanding of changes in physical forcings of the Bering ecosystem in Key Features of the high res. model e aa T —
regime shifts that have occurred over the past decades. These regime responsedto_ cIim_atZ _ﬁ_‘anlge- Assirr_\ilatlingldata_ zf differilr_\t_origlins, _WhiIC_h may |f|>e sparse in . Regional Ocean Modeling System (RoMs) “'\il@ = = N | |} DA e
shifts are closely linked to warming and cooling of the atmosphere and space and time, is difficult using simple algorithms (traditional optimal interpolation, + 2-km horizontal resolution e R
o ] ] i correlation analysis etc.). The 4Dvar approach is effective for performing spatiotemporal e _ = i
ocean, and the coincident retreat or expansion of the sea ice cover with interpolation of sparse data via interpolation (covariance) functions with scales based on gt‘;:;a"éigos"ﬁeﬂe;lg:&g C:ZII::SI-ITY“’(I:%SM(for R .
strong interannual and decadal variability. Here we investigate changes ocean dynamics (Bennett, 2002). . SidegBoundary Condi?ions_ Slotal HYCOM .,
in the Bering ice/ocean system in recent years. One of key tools for this SIOM- BESTMAS data assimilation system plus 5 tidal constituents. e
mve_stl_gat_lon is the Bering Ecosystem STudy_lce-ocean Mf)dellng and - SIOM Data Assimilation System — semi-implicit ocean model combined with tangent linear . Atmosiptr!eric Forcing (NARR —a221 grid, 3- "%
Assimilation System (BESTMAS) for synthesis and modeling of the and adjoint models (conventional 4Dvar); control vector includes a complete set of initial, rresolu "_’") | = ,
Bering ice/ocean system. surface, and open boundary conditions *5-month simulations 6/1/2009 - 11/1/2009 o W e K=
- BESTMAS momentum, heat and salt fluxes are used as background fields for SIOM DAS Figure: Simulated model surface and bottom TN RN IR e e e
Key Features of BESTMAS - Nested, “weakly constrained” 4Dvar data assimilation algorithm: High Resolution (HR) model temperature, 8/3/2009 T f 5 % & 5 W nm b : ¢ § ©
* A coupled Parallel Ocean (POP) and sea Ice Model for the Northern Bering Sea and Coarse Resolution for the Eastern Bering Sea Comparison with moorings on the shelf emp()
S55 Northward Velocity
» Multi-category thickness & enthalpy distribution (TED) sea ice model e o | BESTMAS 66 7 Siberia ' [— toomg] | "' [ T *‘ " 'E 1- ” i “' 'y
- Sea ice dynamics model for efficient, stable, high-resolution simulation E e al ' ‘ _ Y ML | e 'R
: B e P 1 ' ' T
* Nested to a global ice-ocean model e S [ O | - | 1 Fy "
- Incorporating tidal forcing (up to 8 components). ——— ] L// s 62 : ol o &
- Capable of assimilating satellite sea ice concentration and SST data — LeS
Russia  # Alaska Fig.1. (above) Schematic of the SIOM-BESTMAS data Low-pass filtered temperature time series at three Low-pass filtered northward velocity time series
(b) | assimilation system . \ \ depths, at the S55 BEST-BSIERP mooring location  as a function of depth at the C55 BEST-BSIERP
' ) ‘ Fig.2. (right) Reconstructed Sea Surface Height and 58 \\ N o’ with a comparison to the model. mooring location with a comparison to the model.
velocity for the Coarse Resolution domain. Domain of the = o TN
high resolution is shown by a dashed line. Numbers 56 VAZ-R NN DY Y Transport through Aleutian Island Passes 4
1,2,4,5 designate the Anadyr and _S!oanberg stralts_ and pP et AN = The low-pass filtered transports through Sogar o Unma N
western and southern sections utilized for analysis of the ' » 40 cm/s the Aleutian Island passes show stron i
volume fluxes (Figure 3). Number 3 — designate St. 180 185 190 195 200 W' 1and p rong )
Lawrence Island. tv_vo—week (?SCI||atIOnS correlated with the 5
Dat diurnal spring-neap cycle (K1-O1). Amukta ¢
a. d : : : : : . Pass and Herbert Pass to the east each
1.Time series of velocity, T/S data from moorings in the Bering Strait and N55,40,25, exhibit peak transport at spring tide but with
€55,040,C25 and 355’34_0’325 strong northward flow through Amukta pass
; ... . 2. T/S data from all hydrological surveys _ _ and strong southward flow through Herbert.
Fig.1. (a) BESTMAS grid configuration. BESTMAS has a large model gbosga)telllte SSH observation referenced to the high resolution MDOT (Panteleev et al.,
domain that includes the Arctic and North Pacific with high resolution 4. Surface drifter observations The northward velocity and salinity Sg e S e
coverage fOl' the eaStel'n Bering Sea (b) Zooming Of the Bering Sea. The 5. Realistic (NCEP/NCAR) wind stresses and heat/freshwater surface fluxes stratification W|th|n the PasSSes -averaged :200 ‘ :3_5 v
model resolution for this region ranges from 2 km along the Alaskan coast | 6. OSTIA Sea Surface Temperature over peak spring and neap periods shows
to 12 km along the Aleutian Chain, with an average of about 7 km for the 7. Ice concentration distinct differences. Stratification is higher  =*™]| 7 N
eastern Bering Sea in Amukta pass during spring tide as fresh [T ® | i FE R
Fig.2. BESTMAS simulated Fig.3. Volume transports through five sections in the Northern Bering Sea during water, - transported from the east is SER A o €
inhibited from passing through Samalga, [ | N 02 >
Jan-May mean sea surface 2007-2010 |
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coastal areas. There is often /\/\/\M OJ\A/\/\/\/\/\W _ M\/W/\ Aleutian North Slope/ Bering Slope current waters. These eddies tend to move up the canyon toward

a return flow near the Alaska T Mo T 0 G T P e B 0 g e % | Unimak pass where their water mixes with water from the pass and the shelf. They provide a
coast, which may bring potential mechanism for the transport of organisms from the basin to the shelf environment.

nutrient rich waters in the




