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GM, LUganO, SWltZerIand, 2012 c. CONSORTIUM FOR SMALL SCRIE mm ING

Additional plant layer

The simplest parameterization:

atmosphere The
L H= SW+LW
Hlll’
{  additional layer So, additional layer should get
“ / some heat to the upper
K ¥ atmosphere and increase T2m.
H, 8m
! snow/soil

Experiment was done for territories covered with snow.
Operational version of COSMO-Ru (version 4.18) was used.
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T2m. 36 forecast. Start - 25 March 2010
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GM, Lugano, Switzerland, 2012 c‘
Characteristics of the model

eSnow column is represented as the set of finite
elements, which are in mechanical and thermal
interaction with each other. The number of finite
elements depends on the height of the snow column.
One finite element has a cuboid shape with height equal =4
to 1 cm, length and depth equal to 100 cm.

Height

oIn paper Yosida and Huzioka is supported that Young's modulus for snow can be
calculating by formula:

E =(0,0167p-186)-10°,-3<T, <-1 E=(0,059p-10,8)-10°,-13<T, <-5

*We suppose that finite elements of the snow column undergo only elastic
deformation, so it can be written (example for T >-5°C):

(106(2n g ) +1’86j |
— S m= JH, H=0001m ‘*=(1-0,)=1-0,002
00167 m=(p, +p, +...) m ] ( 02)
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Representation of snow column in the model

(m;+my)g|

(my+...+m,)g

0

.-

P1

P>

Each finite element
undergoes the weight of
the previous overlying
elements and hence its
density is defined by
ambient temperature and
accumulative weight
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Characteristics of the model

 Fresh snow is not a constant and calculating
according to formula from canadian snow scheme
CLASS 3.1 (depends on air temperature)

Ta

P ¢ =67.92+51.25e2%°, T, <0°C

P, =mMin(200,119.2 + 20T,), T, > 0°C

e Evaporation from snow according to Kuzmin’s

formula:
F =(0.18+0.098u,,,)(€,.; —€,,) Mm/day
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NEW MODEL RESULT
DISTRIBUTION OF SNOW DENSITY IN SNOW
COLUMN. STATION PINEGA. APRIL 5, 2012

@ SNOW DENSITY ||
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100-(SNH_NEW*100/SNH_OLD)>40

Tair_AVE
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<0

yes

DRY SNOW AT TH

Tair_MAX

BLOWING
SNOW

ETOP

<0

INCLUSIONS IN SNOW

EQUAL DISTRIBUTION OF

THE CM-LAYERS, WITH

yes

EVAPORATION

MELTED SNOW BETWEEN ALL

STRATAWITH DIFFERENT
DENSITY, CONSISTING OF THE
AMOUNT OF CM-LAYERS;
DISTRIBUTION OF ADDITIONAL

SNOW

EQUAL DISTRIBUTION OF
MELTED SNOW BETWEEN ALL
THE CM-LAYERS, WITHOUT
EVAPORATION

WET SNOW AT THE TOP

SNH_NEW - current
value of snow height
SNH_OLD - value of
snow height for
previous day
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. The description of the observatory is sent.
e Data for perlod 1Jan - 31 May 2012 is sent for the following parameters:

_TM —air temperature, °C; el

gQPA —water vapor pressure, hPa;

EREL —relative humidity, %; s

DEF  —air moisture deficit, hPa; ‘f

PRESS -air pressure, hPa;
LOSD -visibility range;

' NCOM —total cloudiness 0-10; -wi;‘aﬁ_,g‘,’ :
NLOW -low cloudiness 0-10;
WINDR —wind direction; i
WINSP —wind speed, m/s ;

PREC —precipitation 1, mm; 34
DEWPT —dew-point temperature, °C;
LSOSN —soil/snow surface temperature, °C .

B Lah ; 27
r lakes for period of some months of year 201020

R ' L. IR




¢« ltis pIanned 0 repare data for lakes for period of some
months of year 2010. '

|'°', )

.
Ry

. System of Lakes Valdai and Uzhin
-r and Ice regime have been recorded since 1936.

,, aI distributions of water temperature have been
ured since 1952.

me
éf er temperature, dissolved oxygen, a-type chlorophyll,
> otal phosp orus, and transparency have been measured

e 1987 once a week (in ice-free periods) and once a 7‘1;
nonth (during ice-cover periods).
o AR, (TNAYIENL :
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R+H=0
R=(Ry + Ry )l-a)-E +E,
E _O-TI:yer
— 1-a er __-rA
Hl = —IOCpk1|V1|—I yAZ
T, T,
H C k v layer
= pPL, 2| 2| Az
4 — | 's  layer — Tlayer _Ta
(Ryir + Ryg)A—a) + E, — O_Tlayer pcpk2|V2| + pcpkl|V1|T =0
GTI:yer ~ Tlayer TS
GTIayer 'T + pC k1|V1| Iayer —pPC k1|V1| —pC k2|V2| "‘PC k2|V2| Iayer = (Ryi; + Ryir ) A — ) + E,

(oT 2+ pC k1|v1| -+ e k2|v2| ) (Ry, + Ry )A—a) + E, + pC k1|v1| -+ pe k2|v2|

Iayer

(Rgir + Ryt )A—a) + E, + Pcpk1|\71|AaZ + Pcpk2|\72|ASZ

T .. =

layer

1 1
ol + pCpkl|V1|AZ + pcpk2|V2|Az

a=0.25k,=10"° v, ~0.1v,, Az=8 - parameters we used for calculations (all the others are in COSMO)



