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Objectives

* Provide satellite-derived harmonized time series on snow cover, soil freeze
and vegetation phenology

« Improve information basis for calibration and validation of models and for the
assessment of recent changes in vegetation phenology and snow cover in
Finland
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Remote sensing datasets

« Daily Vegetation Indices (NDVI, NDWI) and Fractional Show Cover time
series from Moderate Resolution Imaging Spectroradiometer (MODIS) at
500m resolution, 2001- 2016 (SYKE)

 Leaf Area Index time series from MODIS for selected in situ sites in Finland,
2012-2016, (SYKE and FMI)

« Weekly Snow Water Equivalent based on passive microwave observations
and weather station observations at 25 km grid, 1979-2016 (FMI)

« Daily soil freeze/thaw product from Soil Moisture and Ocean Salinity
(SMOS) that define the soil state at 25 km resolution, 2010- 2016 (FMI)
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Remote sensing climate change indicators

« Start of the vegetation active period in coniferous and deciduous forest
based on Fractional Snow Cover and Normalized Difference Water Index
calculated from MODIS time series, 2001-2016 (SYKE)

- Snow melt-off day using Fractional Snow Cover time series from the
Cryoland project, 2001-2016 (SYKE)

« Start of soil freezing in autumn from the soil freeze/ thaw product, 2010-
2016 (FMI)

« Snow Melt Onset and Snow Clearance based on passive microwave
observations, 1979-2016 (FMI)
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Comparison with in situ data

Snow melt-off day compared well to snow depth observation from Finnish
weather stations
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Project deliverable: Report on EO products and comparison with in situ data (28/04/2017).

Metsdméki et al. 2017: The accuracy of snow melt-off day derived from optical and microwave radiometer data and the
relationship of snow water equivalent and fractional snow cover - A study for Europe, submitted paper.
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Comparison with in situ data

Start of vegetation active period in deciduous forest compared well with
visual observations of birch bud break from Luke (2001-2015)
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Bottcher, K.; Markkanen, T.; Thum, T.; Aalto, T.; Aurela, M.; Reick, C.H.; Kolari, P.; Arslan, A.N.; Pulliainen, J. Evaluating Biosphere Model
Estimates of the Start of the Vegetation Active Season in Boreal Forests by Satellite Observations. Remote Sens. 2016, 8, 580,
DOI:10.3390/rs8070580.

Project deliverable: Report on EO products and comparison with in situ data (28/04/2017).
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Evaluation of model performance

The start of the vegetation active season in evergreen
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Bottcher, K.; Markkanen, T.; Thum, T.; Aalto, T.; Aurela, M.; Reick, C.H.; Kolari, P.; Arslan, A.N.; Pulliainen, J. Evaluating Biosphere Model
Estimates of the Start of the Vegetation Active Season in Boreal Forests by Satellite Observations. Remote Sens. 2016, 8, 580,
DOI:10.3390/rs8070580.



.

5 Y K E

Climate change indicators

Advancement of snow melt-off day starting
from 1980 (Microwave radiometer era) and

from 2000 (MODIS-era)

For boreal forests: ~ 5 days per
decade earlier!

For tundra: ~ 3 days per decade
earlier!

Metsémaéki et al. 2017: The accuracy of snow melt-off day
derived from optical and microwave radiometer data and the
relationship of snow water equivalent and fractional snow
cover - A study for Europe, submitted paper.
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Opening data on vegetation phenology

« Datasets on the start of
vegetation active period were
published with an open
standard (OGC) Web Map
Service interface

* A simple web map application
was created for viewing and
browsing of the data
(http://syke.maps.arcgis.com)

« Datasets can be downloaded
at SYKE’s open data web
service (hitp://www . syke fi/en-

US/Open information/Spatial

datasets#P)

OGC: Open Geospatial Consortium
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OF BOREAL CONIFEROUS FORESTS
Remote sensing indicators as

proxy for the start and end of the
vegetation active period in boreal =

about one third of the global forest carbon stocks. As o consequence of climate change, R

. temperature changes in boreal forests are predicted to be higher than In all other forest
types and the timing of photosynthetic activity is likely to undergo changes. The length

coniferous fores ek ek o o L e
uptoke and release by vegetation and in the strength of the vegetation feedbocks to the
climate system (Richardson et al. 2013). For the monitoring of these changes and for g
calibration and validation of carbon balance models, remote sensing can provide
valuable information over large areas. For evergreen coniferous forests, current
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RESULTS AND DISCUSSION
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Start of soil freeze in autumn
2 O 1 3 fro m S M O S oS by European Commision rough the Ui roject MONIMET (Gean emon L2 ENVFIO04D9) MODIS w8 deta e scqiredrom Ladnd Aumosphers Archive and Disrson Syt

at ight Center of the N /) We thank Mikko Kerviner: from the Finnish Enviconment Institute for the processing of MODIS time series.




SY KE

Thank you !
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