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Introduction

Snow cover affects...
= surface albedo
= human activities
= hydrological cycle

Snow cover is changing

= Mostly negative trends, but large spatial
and seasonal variability exists

Reanalysis and satellite data provide
SNOW cover estimates at continental
scale
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Data and methods

[ ERAS } Satellite-based datasets
K ECMWF atmospheric\ f
reanalysis SWE Surface
« Spatial resolution 30 . Non-mountainous SCE albedo
km 1 . °
SWedbedoamd . IITESONCON RS- cmazon
SCE : . ack-
« SCE calculated using r;re Oavcnoi;lg/lclii EI?OA&S & \7 JASMES sky albedo
\ SWE and snow density/ (MCD43D51)
« Study area: land areas north of 40 °N « 25 km equal-area projection
« Study period: spring (March-May) « Comparison grid cell by grid cell
1982-2018 and 2000-2018 « Trends calculated using Theil-Sen method



Results
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Mean values in April 1982-2018
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SWE (1012 kg)

SWE (1012 kg)

ERAS5 overestimates SWE
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ERAS overestimates SCE, but not albedo

March
50

L .l.l s ] .
Py m® Eal L S, n §ye T |
§3’40~ = . :;: i!t.. h l!,’
o &
°
o)
2 30 A
©

20 T T T T T T T
1982 1988 1994 2000 2006 2012 2018
Year
_ 40 1 -
™~
_E Re24e ‘o.'6“:’!22l’g.d'.i.‘..',ngll'
=]
o
= 20
L
(@)
w
O I 1 I 1 I 1 I
1982 1988 1994 2000 2006 2012 2018

e

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Year

April
50 b
40 ‘_- [ ] | ]
agte¥pm__a am 0 »
R O T T L g e
30 -
1982 1988 1994 2000 2006 2012 2018
Year
40 A
0% 0 2.:.... 220 2, o9
20_*'3‘! 22e000%, " 20202200 000002, o020,
0 1 ] 1 1 1 1 1
1982 1988 1994 2000 2006 2012 2018
Year
CLARA-A2 SAL mean Y

A

MODIS Albedo mean
ERAS Albedo mean

Ma
50 y
= 40 -
@]
o
S30Lew
T = . Il....l...l.....l.: I . il
2.2 AA;‘:EE‘a.:“
20 T T T T T T T
1982 1988 1994 2000 2006 2012 2018
Year
40
™~
=
o
w
o
: 20 | [ 1 ] ® L ]
W eReiizesgeleedilled,22f2e0e o0022ea
dp]
0 I 1 I 1 I 1 I
1982 1988 1994 2000 2006 2012 2018
Year

Rutgers mean SCE
» JAXA JASMES mean SCE

ERAS5 mean SCE



Trends in 1982-2018 show large variability
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North America

The trends
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SWE trend in March

Large variability ERAS SWE
exists between
the datasets

1982-2018

|
S
(mm decade™?)

SWE reference

T
|
-

(mm decade™?)

The datasets are
more consistent
with each other

2000-2018
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The difference in SWE decreases

after 2004
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The difference in SCE and albedo remains
the same during the study period
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Conclusions

= ERAS overestimates SWE and SCE,
whereas albedo is more consistent with
satellite-based datasets

= Trends vary considerably

« ERAS shows mostly statistically significant
negative trends

- Satellite-based datasets show negative
SWE trend in March, and negative trend in
SCE and albedo in late spring

= ERADS is more consistent with satellite-
based datasets from year 2004
onwards, when IMS (Interactive
Multisensor Snow and Ice Mapping
System) is added
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