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OugeHkun dyayLnx N3MeHEHNN apKTUYECKUX MOPCKUX NbaoB B XXI Beke
Nno AaHHbIM aHcambns mogenen CMIP6 anga pas3nuyHbiX cLeHapmeB
aHTponoreHHoro sosgencteusa (IPCC ARG)

September Arctic sea ice area
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AKTyanibHble BOMNPOCHI, CBA3aHHbIE C U3SMEHEeHUEeM NAowWaaAn apKTUYECKUX
MOPCKUX NbaoB

Y10 ByAeT ¢ apKTUYECKMMU MOPCKUMU NibAaMK B byayLiem?

Y10 Mbl 3Haem 06 U3MeHeEHMNAX MOPCKMX IbA0B B ApKTMKe B XX BeKe?

HaCKONbKO HaaeXHbl ncnoJsibdyemble AaHHblIE MO CrNJI0OHEHHOCTHU .I'Ib,EI,OB?

Habnoganvcb 1n UMKANYECKUe A0NronepuoaHbie KonebaHus naowaam nbaa?

Ecnu xapaKTepHble YepTbl eCTECTBEHHbIX M aHTPOMOreHHbIX U3MEHEHMI NAOLWAAM N1bAa
(fingeprint)?

ECTb I B AUHAMMKE MOPCKUX N1bA0B NOPOrN HEYCTOMUYMBOCTN?

MoXeMm I Mbl PEKOHCTPYMPOBATb NO/A CMNJIOYEHHOCTM B Nepuos OTCYTCTBMA AQHHbIX
HabnoaeHnn?




Seasonal cycle of the Arctic sea ice extent
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Average Monthly Arctic Sea Ice Extent
August 1979 - 2024
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Early Twentieth Century Warming in the Arctic

Annual Arctic surface air temperature anomalies
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Arctic seaice area during the Early Twentieth Century Warming
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Arctic seaice area during the Early Twentieth Century Warming

(d) September sea ice trend (b) March sea ice trend
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Changes of the Arctic sea ice extent

Annual mean Northern Hemisphere sea ice extent, min.km? according to
different gridded datasets (IPCC AR5, 2013)
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How uncertain are modern historical sea ice data?

Northern Hemisphere sea ice area (in min.km?) in September according to different datasets
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Can we reproduce ETCW in climate models with HadlSST1 data used as
boundary conditions?

Sea ice and temperature: atmosphere GCM as a diagnostics tool

Arctic sea ice anomalies and high latitude AGCM simulations provide estimates of
temperature data in the first half of the 20t temperature response to sea ice anomalies and
century do not match help to verify reliability of the sea ice datasets
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How uncertain are modern sea ice satellite retrieval algorithms?

Northern Hemisphere September sea ice area (in min.km?) obtained using the same satellite
brightness temperature data (SMMR, SSM/I, SSMIS), but using different sea ice retrieval
algorithms
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Seaice area in climate models: How is it turned?
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GEOPHYSICAL RESEARCH LETTERS, VOL. 34, L10501, doi:10.1029/2007GL029914, 2007

On the reliability of simulated Arctic sea ice in global climate models

I. Eisenman,' N. Untersteiner,” and J. S. Wettlaufer®

Received 8 March 2007; accepted 17 April 2007; published 18 May 2007.

Annual cycle of cloudiness and downward longwave

radiation DLWR in CMIP3 models
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Dependence of annual sea ice thickness
on DLWR and albedo
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Figure 3. LEquilibrium ice thickness in the idealized
analytical model (equation 3) as a function of absorbed
radiation for the range of downwelling longwave radiative
fluxes predicted by GCMs (AF ) and varying ice albedo ().



Short Communication

On assessment of the relationship between changes of sea ice
extent and climate in the Arctic

Genrikh Alekseev.® Natalia Glok and Alexander Smirnov

Ocean—Air Interaction Department, Arctic and Antarctic Research Institute, St. Petersburg, Russia
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Figure 3. (a) Positions of seven meteorological stations in the marine Arctic with collected observations since 1900; (b) (1) reconstructed September
SIE in the Arctic from 1900 to 2013 and (2) observed SIE for 1980-2013.

Alekseev et al., 2015
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Re-calibration of Arctic sea ice extent datasets ol & BT Sl
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A DATABASE FOR DEPICTING ARCTIC SEA ICE
VARIATIONS BACK TO 1850

JOHN E. WALSH, FLORENCE FETTERER, J. SCOTT STEWART, and
WILLIAM L. CHAPMAN
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Geophysical Research Letters

RESEARCHLETTER  Arctic Sea-Ice Variability During the Instrumental Era
10.1029/2019GL086843

M. Kathleen Brennarﬂ@, Gregory J. Hakjm1®, and Edward Blanchard-WriggleswortN@
Key Points:

+ Data assimilation is a skillful

tarhninna far racanctrmicting

1Department of Atmospheric Sciences, University of Washington, Seattle, WA, USA

Annual total Arctic sea ice extent
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Figure 3. Reconstructed Arctic SIE from DA (blue), Walsh et al. (2017) (black), and satellite observations (red). For our
reconstructions, annually averaged HadCRUT temperature data were assimilated with a prior ensemble drawn from
the MPI Last Millennium simulation. The blue shaded region indicates the 2.5-97.5" percentile range of reconstructed
ensemble members. Anomalies are centered about 1979-2013.

Brennan et al., 2020




Sea ice reconstruction based on AARI data

= ECHAMS/HadISST1
- CRU

— NEWICE
[ | | | I | | | | 1 -
1900 1920 1940 1960 1980 2000
Ice(t;) =
(STDDEV 1569.95(Ice)/STDDEV 960.95 (T)) * (T(t;) — MEAN 960.05(T))
+ MEAN  560.05(Ice) (2.1).

re T(t;) — cpeHeMeca UHBIE aHOMATIN TEMITEPATyPsI 1o qanHsM AAHW.

Semenov, 2010, Dr.Sci. Thesis




ADVANCES IN ATMOSPHERIC SCIENCES, VOL. 41. AUGUST 2024, 1483-1495
* Original Paper *
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Method: EOF decomposition, regression models for PCs

1953-2019
HadISST N=K
A\ SIC(xy.n= ) PCIC(HEOFI(x. ),
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Regression model’s predictors: SAT, SST, SLP

H@A UHCcTUTYyT



Arctic sea ice area as reconstructed, in HadISST1 and VWal=h S12 11250 data
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Fig. 1. Arctic SIA (units: km2) in (a) March and (b) September according to HadISST1.1, SIBT1850, and the
reconstructed data (IAPICE1). Data are smoothed with 5-yr running means.
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March SIC trends for 1915-1945
period

(®)
_ HadISST1™

10 15 20 25
SIC trend (% (10 yr)-1)

Fig. 3. March SIC trends [units: % (10 yr)-'] in the (a, c, e) Atlantic and (b, d, f) Pacific sectors for the period
191545 according to (a, b) HadISST1.1, (c, d) SIBT1850, and (e, f) IAPICE1 data. White dots indicate trends
significant at the 90% confidence level.
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1945 period
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Fig. 4. September SIC trends [units: % (10 yr)~'] for the period 191545 according to (a) HadISSTI.1,
(b) SIBT1850, and (c) IAPICE! data. White dots indicate trends significant at the 90% confidence level.
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Data availability. The TAPICEl dataset is available at

http:/fwww.ifaran.ra/DATA/TAPICEL/,

https://doi.org/10.11582/

2024.00112. and https://doi.org/10.57760/sciencedb.iap.00005.




Data availability. The IAPICEl dataset is available at
http://www.ifaran.ru/DATA/APICEL/. https://doi.org/10. 115382/
2024.00112, and https://doi.org/10.57760/sciencedb.1ap.00003.
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Arctic Sea Ice in the First Half of the 20th Century:
Temperature-Based Spatiotemporal Reconstruction

V. A. Semenov* * * and T. A. Matveeva’
“A.M. Obukhov Institute of Atmospheric Physics, Russian Academy of Sciences, Moscow, 119017 Russia
b Institute of Geography, Russian Academy of Sciences, Moscow, 119017 Russia
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Fig. 1. SIA (mlIn kmz) (smoothed with a 5-year running mean) for (a) September and (b) March from HadISST 1.1 (thick grey
line), SIBT 1850 (Walsh) (black dotted line), and reconstruction based on linear regression of SIC onto SAT (black line).
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Changes of the Arctic sea ice extent: seasonality

Northern Hemisphere sea ice area, min.km? data of Hadley Centre (HadISST1)
in March, June, September and December
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Mcnonb3oBaHre Moaenu obLuen LupKynsaumm atmocdepbl Ans UCCneaoBaHns
BITUSIHUSA MOPCKUX NbOB Ha KNUMAaT 1 Banuaauumn JaHHbIX

N3meHeHna 3uMHen T-pbl B APKTUKE B 3KCNEPUMEHTE C JaHHBIMU MO KOHUEHTPaLMN MOPCKUX
nbgos (KMJT) HadISST1 v B akcnepnMeHTe ¢ 3aMOpOXXeHHbIMU JaHHbIMK No KMJT
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Mcnonb3oBaHue mogenu obLen LupKynsauum atmocdepbl Ans nccrneaoBaHus
BIUSAHUA MOPCKUX NbAOB Ha KNUMAaT U Banuaaunm JaHHbIX
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Seaice areain climate models: problems and progress
New climate models’ generations (CMIP5) better reproduces summer sea ice characteristics
(area, variability), but does it worse in winter

Regional biases are too large

|
Models are not that bad! A link (correlation) between sea ice area in

the Barents Sea and Spitzbergen-Nordcap

A link between sea ice area and NH temperature pressure difference (a measure of oceanic
- . inflow strength)
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Model uncertainties of the Arctic sea ice Models can reproduce regional sea ice
changes are related to the uncertainty in dynamics

models’ temperature sensitivity to GHG forcing
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