HY-SSIB surface layer schematic
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HY-S3B snow-physics features

Two snow layers—diurnal layer above bulk snow layer
Diurnal force-restore layer allows for mid-winter melt
Shortwave absorbed in snow or transmitted to ground

Fluxes over snow held constant during melt conditions
In implicit backward solution

Frozen water and liquid water in snow pack
Snow density and snow aging

Fractional snow cover



HY-SSB snow-physics equations

Diurnal snow layer:

Co 0o =R, = H, - A, - = (1, -T))
ot T
Bulk snow layer:
Cs aa-l;s ~ RnS +Kc(Td _Ts)+ 277Cm (Tsn _Ts)
[4

C = Heat capacity Rn = Net Radiation A = latent heat of vapor.
T=Temperature H = SensibleHeat Hux =86400 sec

t =time E = Evaporation x = Conductivity



HY-SSIB snow absor ption and aging

Shortwave absorption in diurnal snow layer

S, |abs| = SV (1-a J1-exp(- 252, )]

Snow aging (Verseghy, 1991):

ps (t T At) — [ps (t) - pmax] eXp|_'— 0247
SW = Shortwave Radiation p = show density
Z., = Diurnal snow depth Prox = 300 kg m3

At

o = Albedo 7 = 86400 sec
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Fractienal snow cover (0-1)

Fractional snow cover as function of snow depth
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Fractional snow cover (0—1)

Fractional snow cover as function of snow depth
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Russia box (55—65 N; 20—60 E) Snow Cover Fractional Area
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Russia box — 55—65 N ; 20—60 E

Summer Wheat — 153.71 Mean
Winter Wheat — 162.86 Mean
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llinols box — 38—42 N ; 88—90 W

Observations — 118.56 Mean
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