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Regional Snow Modeling in Norway
with SURFEX/Crocus




Q  Why?
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e Snow makes up 30% of annual precipitation in Norway

e Important for
o Hydropower production planning
Forecasting of floods and avalanches
Winter sport activities
Construction safety
Traffic flow at airports, roads and railways

Weather and climate system
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SVALBARD LUFTHAVN
Snow depth in cm 01.11.2016 - 27.02.2017

— synop —— Crocus2D
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ADVENTDALEN
Snow depth in cm 01.11.2016 - 27.02.2017

—— synop —— Crocus2D —— AA25




O Domains

Meteorologisk SJUFJELLET
institutt Snow depth in cm 01.10.2015 - 30.06.2018

— synop —— Croous2D —— seNorge —— AM25




O Domains

. MALANGEN - PALFINNMOEN
Meteorologisk

institutt Snow depth in cm 01.10.2015 — 30.06.2016

— synop —— Crocus2D —— seNorge —— AM25
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SNOWHOW

Better SNOW models for natural
hazards and HydropOWer
applications

Led by NVE (The Norwegian Water
Resources and Energy Directorate)

Two domains, chosen to cover
catchment areas

5 models
Two years/winters:
Sep 2014 - Sep 2016




Q  SURFEX: input
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T T —

SI.IIdeE orography
LC}N g longitude
LAT leg latitude
TA . air temperature
QA <g/Kg | air specific humidity

WIND - wind speed Gridded hourly

DIR 5W 2 downward direct shortwave radiation .

SCA SW | W/m2 | downward diffuse shortwave radiation observations,

LW 2 downward longwave radiation 1 km resolution

PS : surface pressure

RAIN rfm2/s | rainfall rate

SNOW | Kg/m2/s | snowfall rate Everything else from
9 b entrati

s it HARMONIE-AROME

wind direction
MetCoOp (2.5 km)
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2016.01.26.12 - TEMP1h - instantaneous temperature [UTC, hourly sampling rate]

I0OCOENERERECCCDESENNEEOODOCOCOEENERNEREQO

Temp,°C
>38

[36, 38)
[34, 36)
[32, 34)
[30, 32)
[28, 30)
[26, 28)
[24, 26)
[22, 24)
[20, 22)
[18, 20)
[16, 18)
[14, 16)
[12, 14)
[10, 12)
[8, 10}
[5, 8)

[3, 5)

[1, 3)

[0, 1)
[-2, 0
[-5, -2)
[-8, -5)
[-10, -8)
[-15, -10)
[-20, -15)
[-25, -20)
[-30, -25)
[-35, -30)
<-35

-

0e+00 2e+05 4e+05 6e+05 8e+05 le+06

Hourly Temperature




2016.01.23.04 PREC1h hourly accumulated precipitation [UTC]
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trcpl Hourly Precipitation
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2016.09.07 PREC1d daily accumulated precipitation [UTC]
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i Daily Precipitation
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— L0902
— 908102
— 508102
— 08102
— £08102
— ¢08log
— L0glog
— 213102
— Lgl02
— 015102
— 605102
— 80%102
— LOZ10Z
— 903102
— 503102
— F0SL0Z
— £0%102
— 205102
— L05l0Z
~ Ziriog
— birlog
— 0lwlog
— 80rl0Z
— 80riog
— L0Fl0Z
— 20ri0g
— S0ri0g
— FOrlOZ

— £0rloZ
— c0rlog

— LOrLoZ
— Zlelog
— LELOZ
— 0lelog
— BOELOZ

eb(Blue), calCX(red), Crocus (green),SeNorge3h (pink))
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SWE(mm) 48.1 Elevation zone
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Hopen

Averaged per catchment area

4 models:

SURFEX/Crocus (7.3)
DDD

(Distance Distribution Dynamics)
DDD-EB

SeNorge
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eb(Blue), calCX(red), Crocus (green),SeNorge3h (pink))
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SWE(mm) 48.1 Elevation zone
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SCA comp. 48.1 Elevation zone= 0. MODIS(Black)_eb(blue) _calCX(red), Crocus(green), SeNorge 3h(magenta))
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Snowdepth in cm
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Showdepth in cm
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Snowdepth in cm
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Snowdepth (cm) for Sep 2014 - Sep 2016
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o  Overlap
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model data from
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Snowdepth in cm
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snowdepthin om

Precipifafion Rafe (mmihr

Temperahure (C)
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Showdepth in o
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snowdepth in om
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Snowdepth (cm) for Sep 2014 - Sep 2016
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