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Classical approach to recording start of growing season

Phenological monitoring since 1962
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Alternative approach to investigate forest ‘growth’ variability
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Tharandt CarboEurope Tower, Dresden, Germany
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Together new possibilities to study ‘functional phenology’
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FLUXNET sites encouraged to mount webcams on towers

hmmm, we need
more cameras
like this on

flux towers...

Dennis Baldocchi et al., 2005



Growing webcam network at European FLUXNET sites
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Extracting a colour signal from digital images

‘digital number-DN’

Richardson et al., 2007, 2009

Bartlett Deciduous Forest Ameriflux Tower, New Hampshire, USA



Strong seasonality in colour signal

Relative Channel Brightness <— ‘digital number-DN’
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Bartlett Deciduous Forest Ameriflux Tower, New Hampshire, USA



Strong seasonality in colour signal

Green Excess Index <+— Relative Channel Brightness <— ‘digital number-DN’
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Latitudinal distribution of webcams in deciduous flux sites

Colour Fraction

% 0.3
L 0
-
-
f_—s 0.3
O 0
(D]
E 0.3
m 0
o3 0.3
-
b] 0
o
0 0.3
- O
(D]
Y 0.3
S o0

[ Sorg

| Alice Holt J K ]
SO £ M|

I Hainich

I Vielsalm
AAD Bt b b oty
o~ R T e SO
g mng L “%m
ES
| Légeren

P

M kS ) . MAMW

Torgnon

+  Roccarespampani

Denmark
Beech
55° 29'N
11° 38’ E

England
English Oak
51° 07'N
00° 51'W

Germany
Beech & Ash
51° 04’N
10° 28'E

Belgium
Beech
50° 18N
05° 59'E

Switzerland
Beech & Ash
47° 28 N
08° 21'E

Italy
Larch
45° 50'N
07° 34'E

Italy
Oak
42° 39'N
08° 21'E




Latitudinal distribution of webcams in evergreen flux sites
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Webcams in grass and cropland flux sites

Colour Fraction
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Filtering and extracting phenological metrics
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Filtering and extracting phenological metrics

Gapfill by fitting
a spline to
MAD

filtered data

(d.f. = length (data)/8)

Filtering Cremonese & Migliavacca
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Growing season length often retrieved from NDVI products
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Carbon uptake period and green signal consistent

Hainich Forest, Germany

Data courtesy of Knohl, Kolle & Werner



Carbon uptake period and green signal consistent
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Interannual variability in growing season length
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Frost events impact green signal and CO, uptake
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Frost events impact green signal and CO, uptake
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Frost events impact green signal and CO, uptake
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Conclusions

Webcams are a cheap and simple way to
obtain dynamic information on canopy state

Rich detail in the image signal that can be
linked to weather events affecting growing
season length

Carbon uptake does not always coincide with
the green up signal

The webcam network at flux sites can
help us monitor and probe large scale
vegetation responses to climatic shifts
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