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. AO]} IPEgoals andl objectives
[iercomparison and science themes
— Pt ellmlnary steps

= '%Coordlnated experiments
siViajer accomplishments
e Results, lessons and future plans




RADIATION BALANCE PRECIPITATION FROM
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Sea level atmospheric pressure Sea Ice Area

T Rl SUMMARY:
j Variability of all parameters listed
" NG [ IEA I  \crc is consistent with our

ot e e e s ool understanding of climate change in
0 N Arctic and we can conclude that
s o with global warming SLP decreases
] over the Arctic, ice area, ice

e S thickness, and ice volume decrease,

15 T T T T 3 40T

, o ‘ alr temperature, precipitation, sea
¢ oopendMR Ll Wm level, river discharge, permafrost

- —05F)

e I temperature increase and wind

A driven ice and water circulation
T T alternates between cyclonic and
g WI ¢ ok, g duiiidh anticyclonic. Climatic indices show
e o more or less stable conditions
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imﬂ\ﬁ\ﬁ@/\i <A trends associated with the increase

5 | of cyclonicity over the Arctic Ocean.
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BVeranching projectigeal is to determine major

JIECLIBRS o) Arctici Ocean Moeeel Imprevements; hased on

coordirieisck gusnarical e doarigais el igie o gzl ek

Zeessian international suite of participating models.

I

SNEiithe most difficult tasks is to identify causes of

rI]ﬁf’f' Bleces among model results and causes of differences
SEivveen model results and observations.

g ——
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A-legical continuation of this work (when causes of
differences are identified) i1s model improvement based on
Implementation of new physics and parameterizations.
Diagnostic and specially designed studies will address
model- model and model-observations differences.
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AGMIP: ug"bals (2)

IMENSECONE geal IS 1o Investigate: the varlablllty off the Arctic
PeEanrclimate; at seasonal. .o, decadal time: scales based.on
rrioclel r es lts and observations.

ENCOIImunIty=hased modeling approach provides the unigue
sPpEIliNIL/Atercoordinate the investigation ofi different
ruoegr-; "o Arictic Ocean dynamics and thermodynamics
oegsm trallows for the purposeful design of a set of

Seareily~planned numerical experiments covering the most
= J*mportant processes and interactions. A clear advantage Is

= that each PI will be able to work with his or her specific
research theme using simulation results from all AOMIP
models, and will be able to analyze differences among all
model results. This approach will allow AOMIP Pls to carry
out comprehensive studies of different processes and
Interactions, and to investigate their temporal and spatial
variability.



AGMIP: " onjectives (1) -

MBJECT ohjectives for model mtercomparlson and
IfpereVEmeEnt studles

RLUInl 2l It analyze 50-year and 100-year coordinated AOMIP
MbBEISimulations and determine major differences among
morlf [esults and differences between model results and
Lvatlons

-

~d”"term|ne major causes of model errors and propose model
= S IMprovemMents;

® design a set of idealized numerical experiments in order to
test improved models; and

® repeat 50-year and 100-year coordinated experiments with
Improved models.




OMIP: Ohjectives (2) =

1 he SEconad AOMIP ehjective IS to tackie maTc;r research
quesj In Arctic Oceanscience:
Accumulettiog eiglel Malecige g BrespElicg gt Aieile

C

PIOCESSES of Shelf-basin Interactions in Different Regions

of tHEPA@ hased on High and Very High-Resolution
RESUIS

— -

— ole o Thermohaline and Wind-driven Forcing in the

-\_-l-

= “Arctic Ocean Circulation

s= Proecesses of Mixing in the Arctic Ocean
® Processes of Sea Ice Dynamics and thermodynamics

® Orngin and variability of the Atlantic Water Circulation in
the Arctic Ocean

e |nteractions with the North Atlantic in collaboration with
Global Ocean circulation projects




The if st |mportant element of the web site Is Live Access

Server (ILAS). This is a node of the National Virtual Ocean

Jar System (NVODS). This cyber infrastructure allows for
4C|ent model-data exchange among AOMIP participants.

-

s' The AOMIP common-forcing data sets, archived at the
AOMIP website, are available through the AOMIP-LAS. The
model results from each AOMIP group are stored on a
group’s home-institute website but are directly accessible
to all through the AOMIP-LAS.
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AOMIP Model D AW GSEC IARC ICMMG 10§ LN
. . Institute of Computational .
Home Institute Alﬁed Wegener ngdard Spuce - ntemton A Mathemetics and Mathematical In—slt e o Ocen Lowvam La Newve
Ingifute Fliht Center ~ Research Center : Sciences
(eoplysics
Ocean Model Pedigree ~ MOM POM POM Finite Elements MOM (0PA
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Mods] ek
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AOMIP Model ID

Barotropic/Baroclinic Treatment

Horizontal Advection Scheme

Horizontal Mixing

Horizontal Diffusivity
(mls)

Vertical Mixing

Vertical Diffusivity
(mls)

AW GSFC [ARC 08 LLN NBS

NYU

Split-explicit

Potential-Vorticity Conserving,
Sadourny (1975)

Laplacian

1.00e-3 x (grid-cell width)

Laplactan layer-interfactal friction

1.00g-3

RAS TW

Centered-differencing
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SAGMIP. model intercompariso
Egionifor all models

180 e
This region Is
represented by a
latitude-longitude grid
with a spatial resolution

of 1 degree (now this
grid has resolution of
0.5 degree which
represents much better
iIndividual model
results).




| d mtercomparlson activity for ene or two
meters OF processes and:

> Co) l[Ects data iepresenting this parameter from

‘ ..:, ‘models using LAS

Carrles eUt Intercomparison, analyzes results,
prepares publications and proposes model
Improvements

e Major results, plans and other project activity
are discussed during annual workshops




Pnnupaﬂﬁmg;[gator (PI) responsibilities for model
IErcomparisons and Improvements:

SOMLnILY awareness o AOMIPR - Proshutinsky;
SEENEVEIN ATty Proshutigsk
rJorJ/o alvellimertransperts = IHolleway;

verrJ@: ntegrated heat and freshwater contents -
Flolloyyzly

Euc and potential energy budgets - Holland, Uotila;

Sualisporis through lateral boundaries - Hakkinen,
eVl esiowskis

.volumetrlc temperature and salinity analysis - Steele,
= Zhang;

s" surface heat and freshwater fluxes - Steele, Zhang;
e sea-ice deformation fields - Hibler;

® gsea-ice concentration, thickness, drift - Gerdes and
Koeberle;

e Atlantic water parameters and dynamics - Karcher, Steele;

e data collection from observations and from model results -
Johnson, Makshtas, Uotila.




ViedelMRitalizatien and Foreing
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JIORENSIIE ani accurate Intercompanison experment, and to
SELERambIguIties in mterretatlon eff medeliresulis;, It Is
JECESEEIAG foree el velickiia sl roclalsneis sl e el

3:"ble, 101 thIs end, we have collected and created a variety of

i Ja ed moedel forcmg and validation data sets:

For: 'thymetry, We have created a global merged data product
EisvIenasitiie InternationalBathymetric Chart of the Arctic Ocean
SecieVIttae Earth Topography Five Minute data (Holland, 2000).

r_-t.f‘ifor rver=runoff, we will be using the hydrographic data product

— for the arctic region developed at the University of New Hampshire
(Cammers et al., 2000). For sea-ice we will use data sets archived at
the National Snow and Ice Data Center (NSIDC).

For hydrography, we have produced a global merged data product
, Where various high-quality Arctic Ocean data sets have been
blended with the World Ocean Atlas (Steele et al., 2001).

For atmoespheric forcing, we will be using derived reanalysis
products frem the National Centers for Environmental Protection
(NCEP).




ARV I’P"éﬁperiments

NENTTSIAGNIE exerlment mvolved an INtercomparison ofi the
SEIEIRCYCIErORtHEN eSS AGNI PR ReH eSS Tat EXpErment
IENIBENHVEIVE common forcmg pUt rather each AOMIP model
/ea IINISING| fiorcing data sets exactly as had been used by
gl ng n moedel prior to the beginning of the AOMIP.

S

Trig Sacond (@ndicurrent) AOMIP experiment involves a
Ecooidinatedintercomparison of the last 50 years (1948 -

pliesent) as simulated by the various AOMIP models using a

~carefully-defined common forcing data set. The experiment

consists of a cooerdinated spin-up phase (1948 - 19/8) and a
coordinated analysis phase (1979 - 2004).

* In the future, a third AOMIP experiment will be carried out

Involving a coordinated intercomparison of the last 100 years
(1901 - present).




Some results:

-Energy
-Atlantic water circulation
-Freshwater content




- Seasonal '\‘/ariability off ocean energy

S (UBERetal., 2004, submitted) e
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ViBEEIS With cycloniC circulaticirel

IEntic water

MOM high resolution
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VBEE!ls with anticyclonic circulations.
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slation and potential VORtiCIty: s

2gy of Jiayan Yang, WHOI)
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EESErIes of fresnwater Content..
e models andrehser/ations

A A

FWC in the BG from models and observet\MreConStr

GSFC - b|C]C|< AARI — red;
AWI(high) — yellow; AWI(coarse

*1000 km~3

~ Dashed horizbntal lihes —/decagal means from EWG for 1950—1980
B Omd from observatipns fgr 1980s and ZOOO 2003

EWG atlas, decadal
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T

wfiert Gyre mechanism of fi€shs
WelEiraccumulation and release

Ice and water convergence,
Fresh water accumulation

: 2 due to Ekman pumping and
sea ice accumulation due to
;- T ridging and cooling

=+cyclonic or Convergence
=anticyclonic or divergence
e — —
—_— Beaufort
—

Gyre

Fresh water

accumulation D T : .
e Sfonse ownwelling in the center an
upwelling along continental

slope




V
o
)
e
c
o
=
A
>
O
=
O
O
-
i
O
>
O
o
-
<

N
<)
@)
o
)
)
@)
—
)
<&
=
@)
<&
—
o
©)
=
fi
-
O
Ry
C)

Cyclonic Circulation Regime

-
|

it

Arctic Ocean Oscillation Index

2000

1980

1960

1940

1920

1900

Year






