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Introduction

Definition for this presentation: timing of leaf / needle appeareance of deciduous
species.

In Siberia and most of the Northern Hemisphere

Greening trend: earlier « spring ». It has been observed by:

- Remote sensing. E.g.: Myneni (1998). Drawbacks: 1/ only from 1982. 2/ What is
really detected?

- Other methods :In situ measurements (Schaber and Badeck, 2005) ; Modeling.
E.g.: Schwartz (2005).



Methods

Remote sensing methods to measure spring phenology date in boreal region

(removing snow effect) SPOT-VEGETATION (using the middle infra-red band)
and NOAA-AVHRR




SPOT-VEGETATION

10 day composite S10 product.



SPOT-VEGETATION
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Melting snow reveal the soil -> NDVI increases.
Confusion between snowmelt and foliation.
(Moulin et al. 1997, Dye et al., 2003, Shabanov et al., 2002, White et al., 2005)



SPOT-VEGETATION
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(Delbart, N., et al. (2005), Determination of phenological dates in boreal regions using Normalised
Difference Water Index. Remote Sensing of Environment, 97, 26-38.)



SPOT-VEGETATION

=

Field observations of date of foliation (Komarov Institute de Saint Petersbourg, project
Plantwatch, Ahas et al. 2002...)
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NOAA-AVHRR Pathdinder
1982-2001

Threshold Map NOA@BA\‘X HRR

Threshold

\

The threshold map is calibrated for each
pixel independently.

v

How? Time
« 1998-2001 : SPOT-VGT and Pathfinder.
 We record the AVHRR NDVI value at
the greenup date given by SPOT-VGT
method.
* Average over 1998-2000.
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Validation of remote sensing

Field observations of date of foliation (Komarov Institute de Saint Petersbourg, project
Plantwatch, Ahas et al. 2002...)

2 180 .,
g m e
) ° ol
L 160" - Che

O ~

2= - - u

L9 u &

3“6 140* ..I ol

S > u s,

o @ | P

SE ... ‘ @

@ 120e °a° =

0 o o NI % e

e Em

o) t

*cB‘ .. [ )

8 100~ .

100 120 140 160 180
In situ date of leaf appearance (day of year)



Methods

Remote sensing methods to measure spring phenology date in boreal region

(removing snow effect) SPOT-VEGETATION (using the middle infra-red band)
and NOAA-AVHRR
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Validation of remote sensing and model
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Phenology In tundra



Tundra
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Tundra

Stow et al. 2004
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Fig. 2. Plant physiognonty occurring in different Tundra Bioclimate Subzones: A — mosses, liverworts and lichens, B — forbs, C — prostrae dwarfshrubs, D —
non-tussock graminoids, ehemiprosteate dwarfoshrubs, F — erect dwarf-shrubs, G — low shrubs, H — tussock graminoids

Raynolds et al. 2006



Tundra

« Can we explain the spatial gradients and the
temporal variations of the remote sensing
greenup date with temperature?

« Approach : comparison of the remote sensing
time series to our temperature based lef-out

model.



Tundra

The model calibrated in taiga (orange area) was applied in tundra (green area):
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Tundra: field station
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Tundra: field station

The simulated dates are compared to two models calibrated at the Toolik field stations.

The Soil Thaw Model (VanWijk et al 2003) is a physical model which simulates the heat
echanges between air and soir through snow. The soil temperature is the trigger for leaf
appearance.

The Forcing Unit Model (Pop et al. 2000) is an empirical model based on air
temperature. It differs from our model in its formulation.

The results of the three models are very close although our model was calibrated in a
different ecosystem.
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Variation in the green-up timing In tundra 1958-2002
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Phenology in Eurasian Taiga
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a) Trend (in days) from remote sensing, 1982-2002
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Phenology in Central Siberia, 1920-2005

a) Trend {in days) from remote sensing, 1982-2002
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Phenology in Central Siberia, 1920-2005

a) Date of leaf-out in Central Siberia, 1920-2005
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Another “greening  The greening trend in 1982-1990 Is
trend” in 1938- partially due to exceptionally late
1944 leaf appearance in 1983-1984



Contribution to ongoing projects

 CLASSIQUE : climate, agriculture, society
In Siberia.

 Remote sensing of Phenology : calibration
of vegetation model.
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