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for land-atmosphere interaction studies over Scandinavia
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Land-ATmosphere Interactions in Cold Environments

The role of Atmosphere - Biosphere - Cryosphere - Hydrosphere interactions in a changing climate
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Dataset Variables Spatial Res. Temporal Coverage

“ ERAS5 (ERA5 Land) skin temperature, latent 0.25°(0.1°) | 01/1979(01/2001) - present
2 | MERRA-2 and sensible heat fluxes, | 50, 3 550 | 01/1980 - present
o net radiation, snow water
3 | GLDAS equivalent 0.25° 01/2000 - present

GRACE terrestrial water storage 1° 04/2002-01/2017
(7]
é MODIS Terra (Aqua) snow-covered area 0.05° 03/2000 (07/2002) - present
©
& | AMSR-E & AMSR2 ; valent 25 km 06/2002-09/2011 &

snow water equivalen 08/2012-present

Finse ECHO surface temperature, point 2016 - present
" latent and sensible heat
9 fluxes, net radiation
=

Bayelva (Svalbard) air temperature, point 1998 - 2017

Boike et al. (2018) net radiation, snow depth




The Community Land Model (CLM)
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Annual mean Skin Temperature Annual mean Net Radlatlon (W m—2) Annual mean Total Water Storage (mm)
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Energy Balance
Radiative Components Non-Radiative Components
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Snow Water Equivalent Skin Temperature
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Svalbard ¥ * 3 a -
Fennoscandia ekl . e —— "
om CTSM - GLDAS b
175 = -
GLDAS 8000 2
£ 150 — MERRA2 | £ 2
£ | —— ERAS £ *
£ [ q =
g125 | ‘ | g 6000 .
° ‘ T — CTsMm o
2 100 3 GLDAS -1 -1
g | & 4000 —— MERRA2
5 75 ] —— ERAS
g S
g ) ey :
¥ 2 2000 | - - ) Lo
2 2
o2 ¢ ’\/\/\/\/\/\/\/\/\/\/\/\/\/\/\,
AN NN ANANANANY
0 0
-1 - —1
2001 2003 2005 2007 2009 2011 2013 2001 2003 2005 2007 2009 2011 2013
time time
Seasonal SWE
cTsM CTSM - GLDAS CTSM - MERRA2 CTSM - ERAS —2 -2
ﬂ o ¥ 500 % = 100 v* ‘mad 100 100
4 S -
w 75 o 75 7
400
s0 50 50
i 25 . 25 25 -3 -3
200 25 . 25 25
100 . i i ’ﬂ -0 - Fennoscandia Svalbard
75 p 2 5 5 20
’ g 5
0 =100 o =100 -100 15
i . 0
500 ) 100 ;G 10 g
. s r < < 5
400 - 3 g s g
B 2 2
. . : o -
- Ciad 00 e, g 2
S £ . X J o £ s 2 -15
- c c
200 p ~25 b g z
rJ . Mg ¥ —10 — CTsM v 20 CTSM
. 0 Y et 0 -50 GLDAS GLDAS
b : b e S ) -15 — MERRA2 ! 25 —— MERRA2
o —— ERAS —— ERAS
4] 100 -100
2001 2003 2005 2007 2009 2011 2013 2001 2003 2005 2007 2009 2011 2013
time time




Terrestrial Water Storage Anomalies How are TWS anomalies related

Fennoscandia with changes in the snowpack?
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MODIS Snow Cover

Available global MODIS snow products
5 March 2000

MODISID Temporal Spatial Temporal
resolution resolution coverage
MOD10A1 Daily 500m 24-02-2000
MOD10C1 Daily 0.05deg 24-02-2000
Terra MOD10A2 8-day 500m 24-02-2000
MOD10C2 8-day 0.05deg 24-02-2000
MOD10CM Monthly 0.05deg 01-03-2000
y Eight day snow cover extent, 5km (none) > MYD10A1 Daily 500m 04-07-2002
l ; . TS
00 200 400 600 OO 1000 MYD10C1 Daily 0.05 deg 04-07-2002
Aqua
MYD10A2 8-day 500m 04-07-2002
MYD10C2 8-day 0.05deg 04-07-2002

MYD10CM Monthly 0.05 deg 04-07-2002




Obtaining MODIS Snow Cover data (4 tiles over Scandinavia)

M 625
W75

MWe7s

M 100
MODIS Sinusoidal Tile Grid. Tiles cover 10° x 10° at the equator ~ gmearoe Sag!
or approximately 1200 km x 1200 km (Source : NSIDC) :?nii':dwater R S

o MODISfI'érra tiles over Scandinaviamon 28.01.2019

cloud
detector saturated
fill



Processing steps

MODIS - NDSI (Normalized Difference Snow Index)

l

fSCA : fractional show-covered area

fSCA =a * NDS' + b (a,b are universal constants - Salamonson and Appel (2004))

l

Cloud gap filling (Hall et al., 2019)

SnOW metriCS (through water year - from 1 Sep to 31 Aug)
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Summary

e Ongoing analysis of changes in the terrestrial energy and water
balance over Scandinavia.

e Merging information from multiple satellites and reanalyses into the
Community Land Model (CLM5S).

e Focusing on the changes in the snowpack and water storage.

e Preliminary results were presented for the establishment of a testbed.

e Currently processed MODIS-based snow metrics are being analyzed

at multiple scales.
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