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Project SAINT: Experience with TERRA_ML.:

Sascha Bellaire

Offenbach, 10.03.2017
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Project SAINT: Goals
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Project SAINT: Snow height comparison

300

250

200

150

100

Snow height (cm)

50

WSL *ﬁr

Weissfluhjoch

—— Observation
— SNOWPACK

COSMO

nd

T—
—
RS U D U D TUNE D NI D U G —u—— = ]

T |
Nov Jan

Mar May Jul

I
Sep

Bias (days)

100

50

-50

-100

IMIS

COSMO SNOWPACK

WSL Institute for Snow and Avalanche Research SLF



Project SAINT: Air Temperature Bias (IMIS)
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Project SAINT: Short-wave radiation (WFJ)
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Albedo (%)

Project SAINT: Albedo model (WFJ)

aSCM = a+b X })rare +C X T:S’FC —dX 7;Om
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Project SAINT: Albedo model (WFJ)
Winter 2012-2013, SWEosyo > 0
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Project SAINT: Short-wave radiation (WFJ)
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Project SAINT: Diffuse radiation (WFJ)

Diffuse short—wave radiation (Wm_z)
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Project SAINT: Surface Energy Balance
Radiation (Net.):

0. = SW,, - SW,,, Q + Q%
QZ =LW,y = LWqyr QSE
Turbulent Fluxes: Qe 1
Oy =C, % (4, —qu) — 1 -
Qs =, X (Ttop - Tbm) Ts, l -
Ground Heat Fluxes: Tss Qg
Qs = -C;5 X (Tss - Tsz) | Snow
. . Soil
Energy Balance: Q,=-0, -0, -0, + 0,

* *
@%}FQS-FQL-I_QHE*_QSE_QG =0
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Project SAINT: Solving Heat Equation
One dimensional heat-equation:

Forward Time, Centered Space:

Tim+1 =T}, +(1 _2’”)Tim + T

a At
N Thermal conductivity
A=2.0x107+(25x10°x p?|
layer index =i density p

time index = m Specific heat of ice; ¢, = 2105 J kg" K



Project SAINT: Surface Temperature (WFJ-SCM ie)
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Project SAINT: Surface Temperature (SCM_ i)

Surface temperature (K)
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Project SAINT: 2 m air temperature (SCM_,,;ie)
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Project SAINT: 10 m air temperature (SCM,_,;ie)
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Future Work: ‘Minimum’ ToDo’s

Near surface processes: Snow cover model:

Phase changes (melt-refreeze
Water transport

Settling (densification)

New snow density

Absorption (solar radiation)

o Turbulence (stability corrections,
CH,, ...)

o Radiation (diffuse radiation, sub-grid
scale parameterizations ...)

o 2 m diagnostics

o Weighted temperature approach
(snow covered vs. non snow
covered areas)

o Snow redistribution

O O O O O O
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Thoughts, comments?

Sascha Bellaire

Offenbach, 10.03.2017

@ a¥p
wii RS WSL Institute for Snow and Avalanche Research SLF



Discussion points:

o Is an improved snow cover scheme needed?
o What needs to be improved from an operational point of view?
o On which scale is a snow cover scheme required? Local, regional, global?

o Snow cover scheme for ICON?
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Project SAINT: Surface Temperature (SCM_ i)

Temperature (K)
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Project SAINT: TERRA_ML

Snow surface temperature by linear extrapolation:

T-(2z,+2,)-T, z,

T;now Sfc =
- 21+ 2,
snow .sfc
Zq Tsn,1
ZZ Tsn,2
= *
soil S Oll
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Project SAINT: TERRA_ML

Snow Temperature T, Liquid Water W,,
JT % ol OR oW .
0, Lo = Lp, P (F - M) -2 oy -
ot 0z 07 74 ot 0Z
Total Water (SWE) W,,, Snow density p.,
W, 04 By _ Pu (_aq(l _&),, o Pl )4 o(r)
al_ dZ ot Wtot 0z P, P.,.P;
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