Impact of the autumn snow cover on high latitude climate variability
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Eurasian snow cover impact on climate ,’, _%\}\s\)g\

® Snow-covered land : key role in climate system due to snow unique radiative and insulating properties QN\'A‘ %g’ié’%\))}\k%;&

® Showpack may impact not only local meteorological conditions but also global circulation patterns: ' VQ“G ’\\/"%”b?@él
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Eurasian autumn snow cover influences wave trains propagating downstream over the North Pacific and vertically into the IR AR LN |

stratosphere (Cohen et al., 2007; Saito et al., 2001; Orsolini and Kvamstg, 2011)
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®\We address the impact of the snowpack (snow cover and depth) on forecasts during autumn/early winter with a focus on

high northern latitudes T2m . 5
DEC 1
®n autumn/early winter at high latitudes = influence of snow is conveyed by soil insulation and long-wave cooling, not short- RN . 2—24

wave albedo. (e.g. Dutraetal., 2011) - ensemble-mean difference in T,

C. (Seriesl1-Series2). For the first 15-day sub-period for the start dates
Seasonal ensemble prediction system from ECMWF of OCT 15 (left) and DEC 1 (right). Presence of snow pack = colder Ensemble-mean

® High-resolution (T255;162) coupled ocean-atmosphere model (IFS HOPE V4) lower atmosphere (4K) difference in SLP (Series1-Series2) through the second forecast

®|and surface module is HTESSEL with improved hydrology, and improved 1-layer snow scheme as in Dutra (2011) gontth (Coiior Sftla(ilihng) for O%r 15 (Ieft)Sﬁerm:‘ DESC 1 (rigqtgb )
ontours denote the ensemble mean or Series a).

Indicative of circulation changes : high snow - deeper Aleutian

BExperiment design: e . .
Low, stonger Siberian High, lower SLP over Arctic

> We transposed the GLACE-2 methodology (Koster et al., 2010), which focused on soil moisture impact during warm
season, to “snow”

» We carry two sets of historical re-forecasts covering recent years (since 2004), one with accurate snow initialisaton and 2 Anemely Torecost ST Serlest minus Seriess (5 ven der Hurk et ol Cim By 20107 t (Series].Serias?) 12 4 .Forzcasttrs] Kill
one with scrambled snow Initialisation; forecasts are identical in every other aspect. e T I(:‘Ctrheema?nnor;aTn?:(S)rr-eI:triler\ c)ore ffifielrrllf (AaSC) ?J;C\I/\L/J:er?\
> We “scramble” snow variables in a consistent way: snow T, density, albedo, SWE s i Ve ha A I [, W e . y .
oy 5 O . P o £ - =y | observation and ensemble-mean forecast. Each r<is

17 NG - T ] e “. oo multiplied by the sign of the ACC. Model anomalies
e, (7~ - W | are deviations from model climatologies valid for each

A first ensemble of forecasts with A second set of forecasts with : ) ST e Mo 2 7 - start date and |lead time. Observational anomalies are

accurate snow initialisation »scrambled” snow initialisation ] P .~ . taken from ERAINT climatology over the years 2004-
| I I I I 1 1 1 B 1 1 ] ] I I I : 2009'
: _ h = |nitial (O lead) weak positive increment over snow-
Series 1 Series 2 —_— s+ covered land
Inltlallze sSnow Perform vl uEnE . o . g ey S Beay IR L =Very large (~0.7) increment over Arctic at 30-day
with reanalvses ‘ Perform Evaluate L ¢ ; L o 2 o 5 F lead
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Initialize seasonal forecasts obs nitialize seasonal forecasts l obs ] B Y 300 29 LY A | - ®Teleconnection influence 30-day lag consistent with
atm/ocean/land [MEE) atm/ocean/land =) | - " o] T Joats . - | remote forcing through planetary wave propagation
With reanalyses With reanalyses | | | | g lf" ,.l.. '-J’\l | ey | | | = l..._ l : —“"Iw | - (Salto et al, 2001, COhen et al, 2007) .
o 100 to0w o - ___tore it o Note: a downward stratospheric influence probably
B 9 - T .
B eEr ErEE T NOV 1, NOV 15. DEC 1 | cannot be seen in our 2-month forecasts
"atmospheric / oceanic / "6 Years 2004-2010 =sidentical , but “scrambled snow” using other dates or years N :
land initialisation "realistic snow initialisation Gy e oo o Preliminary Conclusions
=forecast length : 2-month from re-analyses ERAINT ® Snhow pack initialisation has great potential to improve forecast skill in surface temperature over the Arctic, at
=4 Start dates: OCT 15, monthly lead times. The patchiness of skill increment remains to be explained
n GLACE Expts
Snow Depth (cm of woter equivalent) 40—T140°E 40— 70°N ® Heavy snow pack has cooling effect on lower atmosphere, decoupling the lower atmosphere from the soil layer
N N 2008, o—— X% below. Snow albedo feedback has limited role due to low insolation in autumn
) 7 ) a | | ® Our high-resolution coupled forecasts partly confirm results from earlier studies about:
- 2 - . Time-evolution of snow depth
o - (cm of water equivalent) averaged over Eurasia for the ensemble v, Eurasian autumn snowpack and Aleutian Low/Siberian High co-variability
/ , forecasts comprising 6 years. 4 start dates, and 11 members. Red v Eurasian autumn snowpack influencing Arctic heights
W w e e o e e curves indicate Seriesl, and grey or black curves Series2.
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