Snow and snow cover measurements
In SHMI network and the use of data

Data acquiring
-Manual measuremetshore than 60 stations
-Instalment of 75 automatic stations in 2015/16

-Limited satellite data use so far

Data use
-water balance calculation
-climatology of snowfall and snow cover

-NWP models
-traffic and sport and other social events information




Snow and snow cover measurements
In SHMI network

-No special snow network

-All show and snow cover measurements are
the part of climatological and precipitation
network



Snow and snow cover measurements
Symbols used for snow and snow cover

% Snowfall
P

% Snow with rain % Snow cover c.

%X
A Snow pellets %
Snow cover u.

—|-' Drifting snow

—l—» Low drifting snow

—I-> High drifting snow



Snow and snow cover measurements

In SHMI network
Snow parameters measured

Parameter Characteristics Frequency  Instrument
recorded

Snowfall Staurt, Visually
end, Daily
type, experimontally)
Intensity

New snow cover Height, water Daily or 3x in Snow board
content) a day

Old snow cover Character, Visually,
height, snow-stake,

Daily
water content snow tube, rain



Snow and snow cover measurements
INn SHMI network

A Precipitatiorstationsd onceadayat 7:0G.m:
0 Depthof newsnow- over 24 h
0 Depthof totalsnowcover(SD)

0 Measurememrdf SWE {veeklyon Mondayf totalsnow
cover> 0)

A Climatologicadtation+ 3x in adayat 07,14 and 21 LT
0 newsnow



Snow and snow cover measurements
INn SHMI network

New snowd at 30x30cm
wooden board inawind ESE
protected position; reading® =
on the ruler rounding to th e

whole cm -
(after each measurement the sn
from the board is emptied to the
same place and the board is ag

placed on the surface of the sno
layer)




Snow and snow cover measurements
In SHMI network

Totalsnowcovermeasurements
A Usingfixedor portablesnowstick(pole)with markedruler
A Preferablatvariousplacegatleasthred & averageudalue




Snow and snow cover measurements
In SHMI network

Altds a goo
the location of your
snow board with a flag
or reflector




Snow and snow cover measurements
INn SHMI network

SWEmeasuremer@on Mondayat 07a.m
- usingthe gauger weighng unit with cylinder
thelocationshouldhavenot drifted meltedor blownclear

weshouldtakethe coresampldrom anareavherethe depthof
snowis the sameaswe determinedhetotal snowdepth(or make
anaveragérom severameasuremernts

If usingaweightthe SWEis calculatethy formula
SWE[mm]= 10*(P/q)
where Pissamplaveight[g]
g is crossectional area of the cylinftay]



Snhow and snow cover measurements
INn SHMI network




Snow and snow. cover measurements
INn SHMI network - automatization

A Started in 2004 with POVAPSY $roject

7 stations with the ultrasonic snow depth sensors
SWS3 (by MPSSystén

- outputs never in operational dstata often
affected by other weather phenomena
(temperature, wind, precipitation)

- nevertheless, a good experience for the future



Snow and snow cover measurements
INn SHMI network - automatization

A 2015- 2nd phase of the POVAPSYS profeatitomatization of
climatological network: 75 stations have been equipped by o]
sensor for snow depth measurement

SHM 300 laser snow depth sensgdenoptik
(Germany)

) It emits modulated visible laser light and
(@Y, determines the distartoeandobject by
: : N =% comparing phase information.

° e
"too00” - b



Snow and snow. cover measurements
INn SHMI network - automatization




Snow and snow. cover measurements
INn SHMI network - automatization




Snow and snow. cover measurements
INn SHMI network - automatization

A To calculate snow depths is necessatg perform a
zero level measurement, which Is stored as offset
value

AThe &dazeroodo is advisabl e t
IS the best solution
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NOW and SNoOwW Cover measurements

iIn SHMI network

Altitudinal distribution of precipitation

>2000 stations
1500-1999 |
1000-1499 =
800-999 mmm
600-799 m———
400-599

250

Precipitation station



NOW and SNOwW cover measurements

Altidinal distribution of climatic

22000 stations

1500-1999 mm
1000-1499 m—=
800-999 m—
600-799 m———
400-599 IE————————
200-39O 1
1.00-2.010 100000

0 5 10 15 20 25 30 35

Legend

A Climatological station



Snow and snow cover measurements
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@ Precipitation station

A Climatological station



Show and snow cover measurements

In SHMI network

Altitudinal distributionof automatic
snowstations
>2000 m

1500-1999 m
1000-1499 m—m

800-999 m———

600-799 ————

400-599

200-399

100-200

Legend

@ Automatical station




NOW and SNoOwW Ccover measurements

@ Precipitation station
A Climatological station

@ Automatical station



Snhow and snow cover measurements
In SHMI network

U basic i nput for pr oc e sa&aShowdepthf L
(SD) andsnow Water Equivalen{SWE)

U on Mondays, from December to March/Apekl timgata from 238
gauges (voluntegyphone call)

U manual measurements using standard rain gauge or weighing snow gage
(SWE) and graduated snow stakes (SD)

U 95% gauges up to 1000 thquestion relating torepresentativeness of
network (availability in mountain terrain)

U Data from snow cover network is supplemented by the datarfoom
courses expeditiorregularly performed in mountain terrain (altitudes
above 1000 m)

U Snow water supply info
http://www.shmu.sk/sk/?page=1&id=mim_sneh




Snow and snow cover measurements
In SHMI network o data use

Snowmelt runoff plays important role in runoff regime of Slovakian
rivers.

Although only 2@30 % (in average) of yearly precipitation totals
accumulate in snow cover, more than 40 % of yearly runoff creates
snowmelt runoff.

For successful snowmelt runoff forecastingthe info. about snow water
storage over the basin is necessary




Snow and snow cover measurements
In SHMI network o data use

The Act No 666/2004 Collection of Articles about flood protection:

0 SHMU has obligation to provide the information about the water
content in the snow cover to state authorities and administrators of
river basins

U snow water content is regularly calculated for 35 profiles in river
basins ofvah Hron, | p,&l&naPopradHornad Bodva
andBodrog




Climatology of snowand snowcover In
Tatra mountains 0 data use
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Climatology of snow and snow cover In

Tatra mountains 0 data use
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Climatology of snow and snow-cover in
Tatra mountams 0 data use
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Climatology of snow and snow cover In
Tatra mountains o data use



