June Sea Ice Outlook Key Statements
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be 4.42 million square kilometers

multiple regression method and optimal climate normal methad, the predicted September sea ice extent in
201815 4.42 million square kilometers.

Sea Ice Index - Daily and monthly
sea ice concentration(NASA
Team) and extent from National

Snow and lce Data Center.
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Wiy June 2017 projection  for 3 new record low average September, 2017 Arci sea ce extent of 3.4 milion saquare
dlometers. This heuristic estimate i ntering the
namely: A Analysis from Ron Kwok had most o the multyear ce off Elesmere Island being swept out of Fram Strat by 3
persistent low over the central Actc, and the January 1 multiyear fracton for 2017 was an al time low. The tota ce analysis of multyear ice over the
volume must be at  record low for thi time of year. B) Temperatures over the Atlantic sde of the Arctic Ocean up o the | My method is heuristic based on experience, analysis of multiyesr ice over the winter 2016-17 by Ronkwok, | winter 2016-17 by Ron Kok,
Morison Heuristic 34 1 millon sq km Experience Pole were reportedly warm inlate 201 into ealy 2017. ) High winter AO should negatively corelte with following NSIDC e extent record, and NOAA AO recor NSIDC ce extent record, and
September e extent [Rigor et al, 2002]. Winter (NDJFMA) 2016-17 AO was Sth highest since 1950.and 1.1 above the 1950 NOAAAO record
rage. This should nfluence to ice extent negativey. As aways, everything ultimately depends in the summer's
weather, bu the iceinital conitons sartin the summer melt must be the worst ever so (m prediting 3 new record
inimum September average of 3.4 millon square kiometers.
Usig CESNLCAA MPAS 2.0.05), an Ao 19025 b amasphoricmes s coul o deree
other components. For the control, (025 degree) on
our model and small |15.05-31 and the other cEo
Coupled yramicl 33,176,023 [3158,17,6479,01- Experimentsl C ensembie, perturbing . F , th samped uncertaimy is remarkabe. Perturting the il atmospher 290515 31 14 e etir eroenerts tap om & ourup resotof R e Ensemble member 030 1| estans ofCESM LargeEnsemble | Restars o CESM Large
MPAS-CESM | Dynammic Model 0 177 03 al o at several resolutions, GEF) orather components | creates a difference of 3 M sq. k while us i s 1/10th members 020 and 005, using 2021 Ensemble members 020 and
Aaska) and Alska) (CESMLE members). ofthat. With the civers of this variabilty a focus, in the summer (1) otere) | romesis s tonlbsciniute s G5 ecopion 05 cespaiandushe CE5 menbec  malablasy 1 05:31. 005, using 2021-05-31.
e e e e o e degree on nomads). An addtonal non-atmospheric C enemble member s fom usng CESN-LE member 005
for the other components. A 15% threshold on the aily model sea ice concentration is sed to calciate
extent, Simulations are in 2018 using an RCP 85 forcin.
A Gaussian Process model,with a squared exponential covariance function, i used to model the historical
NSIDC September Artic sea ce extent data. The hyper-parameters are optimised by maximising the marginal
‘ [ sl Froes el e he posterr | i el sttt method (e o Kigin) o et the ong e e o s absenatons of D e T e e e e e o et & | Nsioc sverage At
GavinCawley | statisica 415 415 526 eayes prediciv distribuion. Dot include hyper- | September Arcti sea ce extent. A tis uses oly September abservations,thepredictio s ot slered by obsenvations |\ 1C2a¥ e L0 uncerainty n estmating the hyper-parameters). The model was imlemented n MATLA P
seaedpteimenah parameter uncertainty. made during the Summer of 2015, e “”M“ oo (e avw. gaussianprocess.ore/gomcod / siiind) & s has Mopefuly ent dat:
o o aerehon skouig how e el anges e ot fcobran e erees, 18
This statistical model computes the pr ice will 15%) for each grid cell n | Vearly data from g binomial y
NSIDC p Vearydata fom i th resent re s n  bnesan il e |t oo wilboave 15K, Prdctons o made e e
regresson. Predctos inluce ight at 500hpa, April monthly | estimate toal sea ce exten, grid cells with a percentage above a certain threshold (chosen from a chop-one | NSIDC's Sea lce Index 3 (Data
Sean Horath, NSIOC | Statistical 416 T A T T T e o e T (RO | DA B S o e b A B O A 3 1
predicts  minimum September sea ice extentof 416 million square km occuring on September 4th. Sea ice concertration|  toolset and then summed. This model predicts a minimum NASH's
ot was abtined from NSIDC's Sea IceIndex V3 (DataSet I: GO2135), and e i termperature and geopetentil neght |occrting on Seprember th Sea ceconceniraton data was obained fram NSIDC S ke Index V3 (dota et
data was from NASA's MERRAZ dataset. 10:G02135), andithe ai temperature and geopotential height cata was from NASA's MERRAZ dataset.
Muyin Wang Heuristic a2 empirical empirical
Our estimate is based on resuts from ensemble runs with the global ocean-sea ce coupled model NEMO3.6-
LIMS. The ensemble memb
Ot estimate s based on esalts from it the e couped model ac [ Inractnhe models frced with A SS simosheri Teanalyl dta from 1953t ecember 31,2017 o
oceansen ce The range given [min-max] refectsthe ncertainy | %% X721 2 Bases o1 eSO el e o e e o o s somoesrerr oo ot hen strtd fom the bained | The skl s ot ilced fom | The model s ot faed
ua Dynamic Model 425 209 045 425 276-438 065 ass s3] e one year between 2008 and 2017. Th 1C filds, but wel rom fields, but
dymamical models from one v 2008 and 2017. Our final estimate s the ensemble median, and
uncertainty is not accounted for Qurfinal estimate s the e compromise between a 5 ensemble and in its own estartfiles. well from its own restar files
lowest and highest extents in the ensemble.
recent decades. :
extents the seaice Nobias
ppled
This d s, descrbed s follows: (1) A lner regression ofthe o |, P, e 2017 et s o
7 TSt Y A 0 S A e quacratic regression patter. Over the next three months, with the addition of daly-observations of Arctic sea
There i little expected sil at tis point, a5 ocean is predicted to be 448 (+/-1.09) millon square Klometers; ice extent, | believe the short-term quadratic regression (3. will prove o be a airy accurate precictor of
e statstcal . 0 e B e (2 A qusdratc regresion o, 1979-2017 September Artc s ce exten.Fr o tem quscatc regresio, a September| 1 17 belews the sorterm uadrane egresson (3) wilprove 1o e ey ccurtepreder of s coorado e/ OATASE
2018 valueis found to be 4.04 (+/- 1.09) millon sauare klometers; . . T5/NOAR/GO2135/
factors 3 months out and, (3 A shortterm, quadratc regression o daiy-observed Arctic sea ice extent values from April 1, 2018 - June 9 2018 regression was ignored in this anlysi.
Theshortterm uniaic egrssin s o ima  Setamber 208 xtnt of 319/ O30 NSO | 1114 e sergeothelog st et regresins 1 2) s s s rscted
value of 426 (+/- 1.09) milion square klometers was ultimately determined.
The forecast model treats the sea ice as a sngle ice cube with a start volume using PIOVAS and
start surface using NSIDC Area. For each day durin the astronomical summer the model
The forecast model i based an' o uface racition model and ses vt sl to calclates volume and area losses. The losses are mainly calculated by defining the (Extent - NSIDC NASA Team,
B Tt e Tt re)ares mbe s v el aren o e ool the modl orves e for hetps/rside.org/data/sic-
Nico Sun statstcal 43 43 366493 128 e e th acive met arenand in th sl eneryenching e srface t i etk oo, PIOMAS, 20th March 2015
et o o calculates the daily 5. niue Ll the cover ity
contributes losses 23 well i d WuxoLm
+ the DM SO lempevawre A R e e
oserved orecast uses istorical
e it e mean A e o f St 1 11 1 lln gte
We are stucying seasonal precictabiity of sea ce in the Arcic Ocean, taking an approach based on observations. The [ Klometers. We produc the prediction a5 2 sum of the linear trend (cimatology) and departure from th trend
DovekSIE model (a combination of the words sea ice extent ‘SIE' and doveki, a small bird natve o the Fram Strat) ). We take the long 1993-2017 period. A positve departure
MGl (Tremblayet We raiuce and compar st o the observed.|devloped ot MGl Oersi, s sessonel forecasing o for the minmum s xtent 1 th Artc Oeea o an | 11 the end s ot o he 3018 September mean e e ewert. We v th ntegrted e (v
I statistical a3 048 million sqkm | September SIE for the 1993-2017 period. We take the | the concept offte winter preconditioning and ses ice export through Fram Strait presented in Williams et a. (2016). The | pressure difference across Fram Straitfrom Nov 1 to May 31.in  lnear least squares fit model as 2 precictor
xd of the error DovekSIE forecasts are fssued daly from November 1to May 31 for monitoring the evolution of the seasonal forecast forthe anomaly of monthiy mean September sea ice extent over the same period. Sea level pressure
through the winter ifference is a prowyfor Frams Strait I Expor,which s in turn a oy for coasal divergence. This builds on
dovelsie/). This is our second paricpation n the Sea lce Outlook exercse the dea of winter dynamic preconditoning - see Williams et al. (2016)
NASA Team algorithm extents
from the NSIDC Sea Ie Index,
Version 3
(g /nsiccorg/data/seaice_ind
ex))
Maslarik, . and ). Stroeve. 1999,
updated dlly. Near-Real-Time
T mth gl o st el o h st e 1) g e e of Sepamior Pt This method aplis s e o rpolt romthetar e U 1 o thendf | (R SCN  L5CLCe,
September daily extents are averaged to calculate years from 2005 to | Septem daily extents e to calculate the
2017 are used, as well as averages over 1981-2010 and 2005-2017. Yhe ZDDS 2017 average daily rates are used 1o estimate extent. Indlvlduﬂ\ years from 2005 to 2017 are used, as well as averages over 1981-2010 and 2005-2017. The [5¢2 'cf i ek
e oo o e ety s o er e o e ete e et ety | GOS0 A ISA
Walt Meier statstcal 38 - T o m the 13 years 18 5 438 (20.70) . The minimum daly extent is |~ provides the range of September extentstha can be expected based on how the ce has declined n past | (2" R
- ‘ ' (2005-2017). predicted o be 427 0.70) million square kometers and occurs on 14 September, The large range o estmates reflects S T e e G i o act
the large variabilty n ce loss rates over the final 3+ months of the melt season. Based onthe fast 13 years, there is an 8% probabilty of 3 new 75 of los ates yielda
ance that 2018 will be lower than the current record ow extent of 2012 record eatv 3 yers. £ s the beneft ht ' ca sy an frecenty (i f derd) b vpdted o | PP/ °'5/ eI
Using e same et he rcte Aarctic arage et o 201 s 177 (061) il s . the minimum approaches the “window” of possible
maximu daily extent is 17,88 (2065) 24 September. outcomes nartows. etere, . . noutes i e,
M. Savoie, and A K. Windnagel
2017, updated daly. Sea ce Index,
Version 3. Boulder, Colorado USA.
NSIDC: National Snow and ce
Data Center. coi:
hitps://dol org/10.7265/NSK072F
8
This statistical (DAHD) and Muliscale
Stuart-Landau Models (SLM) inverse modelng techniues applied to the regional Arcti Sea Ice Extent (SIE)
from Sea Ice Index Version 3 dataset. The daily SIE data were aggregated to provide weekly-sampled dataset
over eight Arti sectors. DAHD-MSLM predictive model has been derive from SIE anomaies with annual
yce removed. The stochastic MSLM model i initialzed from latest SI conditions (une 2018) by ensemble of
white noie realzations to provide probablsic regional Arctic forecasts i September, as wellas pan-Arctic
o s | g o os i ot ol forcast s basedon v modeing s apped o the rgions vt ea e Etnt (5
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sicis notused.
CanSIPS combines forecasts from two models, CanC3 and CanCi, with a total of 20 enserble members
130 fom Cac, 10 o Concid).he A I aromalywas clslt forcach il sl | e e (o5, whicdota
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102 fie. 196°052) NSIDC climo of 6.5¢6 5a o the data both sea corected based on 19812010 hindcasts.
2017, The daily MSC SIC
oL e (51 2 wel 5 . rehiogy o proee robab I e sicisniatized by nudging mvel| 2007 The IV MSCSIC
For the SIP fied,we first interpolate he raw SICfields from the moel grid onto a 1deg by 1deg regular g, [SIC tothe Meteorolgical Senices | 42571020 2bove fo May 31zt
it each gid poit and each model SIC ensembe t the zeroand on iflated beta isrbution th parametric [of Canada (MSC) analysis with a 3| % et 4% 17 ook
distribution. We then ing’ (Dirkson e a, v time constar. Iitial reditor fleld i swa
ubmittd tCim), and csctare the probabilty tht local SC will xceed 153% (or eqaletl ) dvecly |conditons fo he Jone subrission
from the calibated parametric istrbution. Lasty,the average was taken betuween CanCM3 and CanCMA SIP | - are from May 31 nudged SIC.
estimates to produce the final SIP field.
Entrants were provided the NSIDC.
Sea le Index
(hap/sid.or/data/seaice_ind
ex/) as a source of extents. The
Nsioe asked to sub ice extent. All etries were colected | ~Sea Ice Index’s based o
NSIDC Group Entry | Heuristic ass 045 Standard devationof al entres. The projectonis the median of 13 enries by NSIDC employees, O e e e
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dgrenWuand (o coupled dynamical [ oo o6 the Arctic and 0.29 31member ensemble forecast is 458 millon square klometers with a standard deviaton of 066 million square |from realtime CESv2 of each day at 00Z by thinning the Arcic ce pack (based on tet from previous years' sea o081, ot s v
Robert Grumbine millon sq km for the iometers. The cortespanding number for th Antrctc s 19,16 millon suare Klometers with  standard deviation of 29| i oulook). I this rnning would ave elminated c from areasobsered o have sea e, minimum | ieps:/doi rg/ 105067/u8cosp | % <2100 or e o
Antarctic million square klometers. hickness of 10 cm was lft i place forthe ice IC. Bias correction was applied o the Antarctc sea ce extent. wem) d
NCEP Sea Ice Concentration
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, 2018)
The algorithm relies on dominated
We usea top e s, Toe st s st on .| byl T et cn g values o the time seriesat a time',to
that behavior tothe algorithm we provide o in ! p (Takens, Springer, 1981).
ollowing variabes: 1) S0t s koo o et .2 oy e ke e Ve (2018), ) mean Surace Ar
tions, and 4) mean SST north of the | The prcriand through all possible map functions is
aretic e overthe past year (1 - Maw Fc\low\n! s f et s, and lning el o he 35 yerimeprio sl genc lgrtfim s e proosd s ol hat ok for sch a ma urctin Sz, P
from 1983-2017 when data of al 4 gorithm the variabls that best €, 1997; Lopes et a, PRL, 2000).
e e
The enctic e it st of sl e s by ki o f el
UNGW (MeNamara & | g ot The algorithm identifies the ollowing map as most predictive soluions fo the map function We didit use SICfelds, only the
Wagner) SIE() = 0.89°(SIE(t-1)-0.64) + SE(1-2) / ((SSTILSIE(: 1) SIE(E 1)/SIE(E 2). e e TR o e e e e e | I eery == T
v o o fitness,
Here s teyeor s cas 2018 S St sn s et (une 201- of let i the populationof soltions, whie those with
Moy 2018).he st term reprsens e T 0.6 os,Inmillon| the wors itnessare discarded. Mutaons o n o facionaf e epocedsquatons. Ths s re
/20, Thesecond e b o aftrent ha dlpan on ST (o reisSepe ). A S5 gts g (warerthe | repted il e e s predctabily. iy, th genetc ot s been
mormiato i he saonderm s et
duerenses e e T T e T T e S e
include summer rainfall over ndia (Kishtawal et a, GRL, 2003}, Indian Ocean wave heights (Basu eta., GRL
We note tha this map does not make use f May 2018 seaice conitions (nor SATs). 2005), i (Grimes et al., Chaos, 2016). ‘s abi
the September sea ce exten
Both sea ce concentration and | %0t 52 c@ concentration and
sea ice thickness are Intalzed
seaice thickness are iniilized
from the CPCsea ice
from the CPC sea e nalization| | o the CPCsea e
ptem (C515). TheCIs araysis | Nl E20on vtem (9)
The outlok i produced from the Climate Preciction (crsms). | is vos
e st o o |5 o o 25 mmr rsmi s o e it rscton e pement s | e et e o e B e o e L o e g | W e s o | "1 CFOLHONS v
neepcre|omanic o 0 oss oan e standorddedaton's e Tom 20| st e cltedbsed on 20052017 erspecve oreats ad oesponan | tmosphereand o the CC s e tlation e (C35) o 8. Tty st memberae | Gr an st sl | 415 €05 om G5
observations produced. Model bias that i removed i calulated based on 2006-2017 retrospective forecasts and | sea ice concentration retreval
concentration retrieva from
corresponding observations rom NSIDC NASA T o
(IpsiinsideorgIdata/nsoe: | (pps imsidcorcata i
s/ o org/ 05067/U8C090 | o / o 0 oo
s
Monthly NSIDC sea ice extent and
For this projecton, | us three variabls that affec albedo ofthe Arcicn May, o predict Sea Ie Extent in
For this projecion, | use Ibedo o th May, to predict Sea Ice September. cover daa from the Rutgers Sriow Lab, as wel s the NSIDC May sea ice Area, [
Land snow cover,sea ce ‘area’ and sea ce extent. | use Extent-minus-Area as a metic to estimate the presence of open | well as NSIDC asa s Teads and melt | T5/NOAR/GO2135/north/monthly
ater such as leads and melt ponds. ponds. Jaata)
regress these the 1992-2015 period. Thi | 1 regress the 1992-2015
flob Delder statsteal 46 GRS method is based on the physics of d obtains a 047 eriod. This method s based S pnyms of d obtains a 0.47 milion| Hemisphere
i the preiction, which s btter ,albeit not that simple “linear trend” o whichs albeit not that much | land snow cover from Rutgers
predicton. June prediction will be much better than that. better than a simple "lnear trend" predicion.June preciction will be much better than that. Snow Lab from here
Animpor g s that sping signal s Arctc sea ce extent. | Animportant findingis that spring land snow cover signal s in Arctc sea ice +
extent. covertable._area.php?ui_set=
| sort
Iniial condifions or the ocean
i sea ice (including
concentration and tickness) are
provided by Mercator Ocean
Basis s the Mercator Ocean
cparatona s (G-
SAM ocean dta
ssmiton e 16
resolution)
Arctc min-max: 4.08- The 1/4° analyss is upscaled to
538, Arctic 25%-75% 1+ outlook has been runwith Meteo France *System 6 global scasonal forecasting ystern. This aystem fs based an | This 041100k s  model estimate based on a cymamical ensemble forecast with CNRM-CW global coupled | the 1 horzontal grid of CNAN-
min-max: 1650-17.76|  Antarcic: 034 W and CERFACS from ercto Ocean peatons s for e ays before  une 2018 to nudge the ocean-sea ce
 Antarctic 25% 75% A51member ensemble s generated by adding staisica CNRW-CM (NEVO-
16941746 GELATOS, 1 resoluton) un i
forced mode (criven by ECMWF
operational analyss).
Sea ce filds (SIC ST, . rom
this 1 “initilization un” are used|
o initiaize the coupled mode (as
el 3 ocean felds from his
un)

Astrone restorine is aolied near




on forecasts for the years 1984 to 2016.

simualtions, pond formation has been weak in most regions of the Arctic, i particulary along the Siberain coast.

1990 t0 2007. J. Geophys. Res. 117, C08032. 2. Schrader D, D. L. Feltham, D. Flocco, M. Tsamados, 2014;
September Arctic sea-ice minimum predicted by spring melt-pond fraction. Nature Clim. Change 4, 353-357,
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sl e sl he s NASA Teamses from RSIDCASA Team,
(emveramre (ERSST), surface :\rtemnemluve, GH300, vector winds at GH300 (NCEP/NCAR reana\vs\s) lcr the|  https://nsidc.org/data/nsidc-
hod of 197 ta 201, deloped n ol EOF spac. Th el utlzes s 1. g
s Mot rocs e s il omparerns rd o montht e, The pn e s/ o 105057108350
Executive Summary: A linear Markov model is used ) sea ice extent g all cell areas. where predmed sea ice concentration WVXILM.
the pan-Arctic region. The model is capable pturing il The | exceeds 15%. have as well as the | Sea per data are.
Chricsen : i S he o s e Sl |t et pedion ot e from NONANCDCERSST
E I e || e
e use RIMSE between predicted from crossvalldte |y rec sie. E pvedlued oAl ot ruch T e Ol o ki o, | valdoed fashon.on average, the model i superior per damped
Lamont (Yuan et al.) Statistical 471 1868 0.54 model experiments) and observed SIE to assess. lIcth
Bl oo 2017 201, For e g
inthe A\nskan mgmn and the Antarctic. The Sept emher SIE is pr i the model has the higher skill (anomaly correlation) and lower RMSE in the Chukz ea idl.Ideo.col
Kiomers with an RMSE of 057 il squsr imeers. Th Alsan ool SIE s predite be 054 illon s | an h Besfort S ha i tvr egons (1t ). To Sk f e ot ke et fthe an-_r/SOURCES NOAM/NGOCEXS
kilometers with an RMSE of 0.22 million square kilometers. Arctic sea ice extent in September is 0.87 with an RMSE of 0.48 million square kllome(ers The Alaskan ST/ version3b/.sst/
regional SIE nred\man is produced by a regional li leveloped by \T, GPH, are
nd winds at and 200mb, and in a rotated-EOF space (Li et al., in revision). Following the NSIDC DMnmed from ERA-interim
regional mask, m! Alaska SIE forecast is calculated from predicted SIC. The skill of the regional SIE is 0.90 reanalysis data,
i d ‘with RMSE of 0. kilomete ilar model | htt
is used for Antarctic SIE forecast (Chen and Yuan 2004). ata/interim-full-
i
Wepredictetth i sece coverfrom coming il o November 5, using h dat rom st
lcowav sersrs, AMSA£ (3003103 2010/11) and AVSRS (2013/132017/13. T anlys et s
Monthly mean ice extent in September will be about 4.71 million square kilometers. Our estimate is based on a statistical based on our recent research (Kimura et al., 2013). First, we expect the ice thickness distribution in April 30 SIT dataset distributed by
from redition t s e g o, atom srited by i bata
Way i o st microuas senir, We et s ticoes inDcerber o e movment fom | 107 eAon (dergere 3 ce duing Dec o - i g
December to April. Predicted ice concentration map from July to September is available in our website: http://ccsr.aor u- | Y€/ 9212 Then, we predict the surmer [ce area depending ater "
UTokyo (Kimura etal)|  Statistical 471 kyo.ac.jp/~kimura_n/arctic/2018e.htr and thin ice melts sooner than the average. archive | htt o ht
Seaice cover in the Laptev and East Siberian Seas will retreat with nearly same speed as last year. Minimum sea ice For this analysis, we distributed particles homogeneously over the Arctic sea ice on December 1. We traced System (ADS, ml), December 1 of all AMSR-
cover in September of this year will be very similar to that of the last year ‘the trajectories of the particles to the end of April by using the y (¢ https://ads. This SIT is.
ot asedon e reaionsin onsori 30 et e caclted by an ot o
rcited h smer 50 s cover of ' . We a0 ks .1 ccount it s of 508 o Vot ot 1. (2030
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Forecasts were iitialized from
the pre-operational US Navy.

Global Ocean Forecasting System

(GOFS) 3.1 for the ocean and sea

ice using the Navy Coupled Ocean
The projected Arctic 2018 September mean sea ice extent from the Navy Earth System Model is 5.9 million km?2. This. | conditions on 2018-05-01 lation (NCODA) | The ensemble forecasts were.
The uncertainy estimate s the range o the 10| PTiSCUOn s the aversge o 10 member tme-agged ensambleusing nitsl conitions from 1 ay to 10 TAn o |+ through 2018.05-10 122, The atmosphericnial mndmuns are lmm NAVDAS AR (X o 1 2005), which | ystem. Thesea e model | intiied usng o ickness
e | Caupl:dm:mlﬁl - P o T RGOS member ensemble, and does ot repesent o fll | 1216 Ofthe ensemble Is 5.2 to 68 millon lan~2. extentis | is part of the NAVGEM (Hogan et al. 2014) operational suite. The ocean/ice initial conditions are from the ass.mnmn SSMIS and AMSR2 Imm the GOFS 3.1 restart fles

measure of uncertainty.

L Sl B D e AL rlon WO el o,
sea ice extent is 20.4 mi

n km?2 with an ensemble range from 19.7 to 20.9. ote that our ensemble range
Goes ot represent a fll meaare o uncrtany, and the system s curetly i 3 development tge.

Nawy's 30var NCODA data assimilation system (Cummings 2005), which s a component of GOFS 3.1 using
HYCOM and CICE (Metzger et al. 2014). SSMIS and AMSR? ice concentrations are assimilated with NCODA
(Posey et al. 2015). There was no bias correction performed on the resuts

Nincspherts el cndions
were from the operational NAVy.
Global Environmental Model
(NAVGEM) using the Naval

System (NAVDAS-AR).

e thckoese products are not
assimilated by GOFS 3.1




