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Coupled Experiments Uncoupled Experiments

*Primary Goal: Evaluate the influence of varying initial conditions for |y Ry VT — *AMIP-style ‘simulations performed using the MERRA-2 model (M2AMIP)

*5 ensemble members spanning 1980 through 2015

.sli?tl;C“eztefl;cjal\(;re”s;oc;nzf;)rr]edc:?usr’:sfg: ’;h;l?;n;gfphenc state ZbSVDei'reel 'LRESOI'”“"” ;zDsgrze 'TeLSO'Ulhon +10 additional ensemble members for the year 2012 (M2AMIP2012) (7)'25V[e)f§£§|e$32ﬂ““°n
.21 ensemble members for each experiment ertical LEVels ertical LEVels *SST and Sea Ice Extent are prescribed and identical to MERRA-2
3 experiments with different initial conditions for sea ice thickness Preliminary Results: Evaluation of Arctic Amplification
PIOMAS Climatology (1981-2010) -Model Derived -Assimilated Cryosat-2 a Figure 1 (left): Area averaged 2 m temperature | 4 s
71 s i e - Figure 1 (left): Northern rvosat2 - Climo  Model- Clima 1-51»5 :/rll.oma.lies for the Arctic (70. to 90 N) and |
E i Z=== hemisphere sea ice extent from ° at-2 - ¢ ael - Lo idlatitudes (30 to 60 N) during SON for the ) -
2 cach ensemble member for . 03 | period of 1980 — 2015 in the ensemble average »
s PIOMAS climatology (black), model el wwwewemn) o for M2AMIP (top) and MERRA-2 (bottom). .
;lg: derived (red), and assimilated 0_455 % b MERRA.2 Figtfre 2 (right): Linear tr.end in2m temper.ature g z
i Cryosat-2 initial conditions for sea °° g e 13 o during SON for the period of 1980-2015 in (a) : : ;
: o ice thickness % AP, i\ve, S MERRA-2, (b) M2AMIP, and (c) MERRA-2 minus _3
g . Figure 2 (right): Ensemble average '°1f3~ ' { M2AMIP. Linear trend in low cloud fraction -
- SR - B differences in sea ice fraction in 18- | | | eTsN @7 K Decade’) during JIA for the period of 1980-2015 in (d) !
gy JUN JUL MG SR oCT MoV DEC JiN FER AR AR oo ntember 2012 for (a) Assimilated Cryosat-2 minus PIOMAS climatology and (b) model o e Em e E T MERRA-2, (e) M2AMIP, and (f) MERRA-2 minus 7
R It derived minus PIOMAS climatology sea ice thickness initial conditions M2AMIP
esulls .Arctic amplification is not present in M2AMIP
o September  November . September  November Decreased albedo from melting sea ice counteracted by increase in albedo from increasing low clouds
'ZZ - A' - Blocklng through the Greenland Blocking Index
ad IR =N, : DJF . Greenland Blocking Index used as a proxy for NAO (Hanna et al. 2013)
T : LN sa0 0. No trend, aside from JJA in MERRA-2, most variable in DJF
% ° o '; ° o E““ 530_%M% Larger influence from large scale features than sea ice extent
g h £ 4>E= . £ E:: 520- Figure 3 (left): Greenland Blocking Index s a R 1 T
) '::3 % | § ': :g E’ 1985 1990 1995 20002005 20102015 1985 1990 1995 2000 2005 2010 2015 time series for (a) DJF, (b) MAM, (c) JJA, and £ 0
= = 3 . JIA ] SON (d) SON from M2AMIP and MERRA-2 for the 3 se0 — e
| | o | %570 > period of 1980 through 2015 ;%’sooo-ff f L — e |
Figure 2 : Difference in forecasted 500 hPa height initialized Figure 3 : Difference in forecasted 250 hPa meridional winds 5] 0 | Figure 4 (right): Month averaged Greenland = P AN e o
with Cryosat-2 assimilated (top) and model derived (bottom) initialized with Cryosat-2 assimilated (top) and model derived ° 550‘W 530‘\7%&\&7\%7& Blocking Index from MERRA-2, M2AMIP, ‘
minus PIOMAS climatology sea ice thickness (bottom) minus PIOMAS climatology sea ice thickness 540 - 520 - and M2AMIP2012 for the period of (a) 1980 °
July September November January September November January >30T 985 1990 1995 2000 2005 20102015 1985 1990 1995 2000 2005 2010 2015 through 2015 and (b) 2009 through 2015
of: S 245 Extreme Temperature Events in the U.S.
E ; % E 225% # of November 90th Percentile Temperature Events Figure 3 (left): Mean (top) and standard deviation (bottom) number
g 1 g > 0j25§ M2AMIP 2012 Ens M2AMIP (1980 2015) MERRA-2 (1980 2015) of 90t percentile events in November 2012 from the M2AMIP
é ° § ?0_25 S Al IR e A R R ensemble (left), M2AMIP (middle), and MERRA-2 (right) for the period
g ., ¢ S o5 & of 1980 to 2015.
S 30 g o750 *Increased extreme temperature events seen in 2012 Iin
5'-5 E Jl 25§ the Southern Great Plains (SGP)

*A week prior to an event in the SGP, anomalously high
heights develop north and west of Alaska, which
propagates a wave train across the globe
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associated with decreased summer ice cover. There is also modest cooling over midlatitudes.
*-Decreased ice cover also shows enhanced autumn and winter precipitation over the northern Gulf
Stream and eastern continental US, as well as southern Europe.




