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Remote sensing of climate change? f 2

Example of the snow cover area 1966 first snow map of

North Hemisphere (NOAA)
190 km, 7 days
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Remote sensing of climate change? ’ 3

Example of the snow cover area

1980’s: Landsat
30 m, 16 days (at best)
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Remote sensing of climate change? f 4

Example of the snow cover area

2000’s: MODIS
500 m, 1 day
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Remote sensing of climate change? f 5

Example of the snow cover area

1.0

Global Temperature Index

2015: Copernicus Sentinel-2
8| Source: NASA GISS

20 m, 5 days
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MODIS snow cover area 6

2000’s: MODIS
Feb-2000 500 m, 1 day
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MODIS snow cover area 7

Mean snow cover duration by elevation
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MODIS snow cover area: indicators

Ariege-Vicdessos

Elevation in m (SRTM DEM resampled to 500 m)
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MODIS snow cover area: indicators 9

Number of days with snow between
01/08/N-1 and 31/07/N

Number of days with snow between
01/12/N-1 and 31/03/N

Date of the onset of the longest
snow period between 01/08/N-1
and 31/07/N

Meltout date of the longest snow
period between 01/08/N-1 and
31/07/N

Elevation in m (SRTM DEM resampled to 500 m)
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MODIS: Application to 2018 10

Snow water equivalent in millions of cubic meters
(source: CHEDro.es)

3000 S

o 2017-2018
2500 i
2000 |

2016-2017
1500 - A
3 \ Average of the
1000 | y‘\\‘ [ast 5 years |
500 o xg//
0t N o

oct nov dic ene feb mar abr may jun jul ago sep

DN, s % Universidad aignn
A \ %Sg,o m Zaragoza I n t e r r eg - Regio I(FEDER)
CLIMPY

opcc POCTEFA gl B



MODIS: Application to 2018 11
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MODIS: limitations 12

It's only 500 m resolution

Show cover area (kmz)
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MODIS: limitations 13

It's only 500 m resolution

Show cover area (kmz)
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Sentinel-2 snow cover area
2017-04-16
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Sentinel-2 snow cover area 15

Snow duration map (days)
01-Sep-2015 to 31-Aug-2015
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Sentinel-2 snow cover area 16

Snow duration map (days)
01-Sep-2015 to 31-Aug-2015
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Sentinel-2 snow cover area 17

Snow duration map (days)
01 Jan to O1 Jun

2017
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Sentinel-2 snow cover area

18

01 Jan to 01 Jun

2016 2017

Snow duration by elevation (days)

2018
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Sentinel-2 snow cover area 19

Snow duration by elevation (days)
01 Jan to 01 Jun

0: 07 Jun 2018 vs. 01 Jun 2017
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Conclusion 20

 Two products
« MODIS, Sentinel-2 snow cover area

« Common strengths
 © No issue with national borders (homogeneous data)

* © Near real time monitoring

« Common weaknesses
 ©® Short period of observation

« ® Only the snow cover area NOT snow depth or snow
water equivalent
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Conclusion 21

 Two products

MODIS, Sentinel-2 snow cover area

« Common strengths

© No issue with national borders (homogeneous data)
© Near real time monitoring

* Common weaknesses

@ Short period of observation =» useful for model
validation in present climate

@ Only the snow cover area NOT snow depth or snow
water equivalent =» ongoing work to retrieve the snow
depth from Pléaides stereo images

& Seed [niterreg - ==

pOC TEFA = oo
NNNNNNNNNNNNNN




Pleaides snow depth 22

Four snow seasons of snow depth maps at 4m resolution

Bassies déc. 2014
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23

Pléaides snow depth
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