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— Study Site

HESSE FOREST:

1 90% Beech (Fagus Sylvatica L.)

57 years-old exploitation

20 years of continous 30 min
data (2000-2020)

3 Sparse understorey vegetation
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Continuous Wavelet Transform (CWT)

Q Q Q Q
Pattern Multivariate Adapted to Numerous uses
detection for Analyses large datasets in
non-stationary environmental
phenomena studies
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Ime-frequency analysis
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Continuous Wavelet Transform :

How does it work?

GPP (umol.m-2s™)
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Continuous Wavelet
How does it work?
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The Study
First Results




Scalogram of GPP
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Scalogram of GPP
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The site

Wavelet coefficients

Wavelet coefficients at 6 months
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Peaks at 6 months for year 2008
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Peaks at 2 months for year 2008
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GPP Characteristics across years

August — Steepness of ilmportanceof
iSeptember GPP:  GPPdrop | AugustGPP
' values | (senescence) | drop

L Steepness of
Yearly GPP (beII-EGPP vgnatlon toiJune GPP values: GPP rise (Bud | June-July GPP
shaped curve) | previous year | : burst) : peak

2000 § L2372 | 4316 | 14.00 3.13
2001 71.26 4.76
2002 70.81 3.23
2003 '
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Positive
coefficients :

B High value
[ ]Low value

Negative
coefficients :

1 High value
[ ] Low value
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GPP drop in August

o 6 potential/available variables : Rg, Tair, P, Ts, VPD and REW

o 3 Indices for duration and intensity of environmental stresses

[.REW (i) = Z max

365

| VPD(i) — 1.5
LVPD@) = ) max (0, —rin s
365 |

[.Tair(i) = z max (O Tair(l) — 25 )

£ max(Tair — 25)

o 04— REW (D)
’ O 4 Based on Granier et al., 2007

o b time steps: 2 month, month, 2 months, season, year
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Importance of

August GPP

drop
2003
2019
2018
2015 7.69
2012 6.25
2006 6.25
2016 5.88
2020 5.88
2017 5.00
2008 4.76
2001 4.76
2005 4.76
2010 4.55
2013 4.55
2009 4.35
2011 4.00
2014 3.70
2002 3.23
2000 3.13
2007 2.63




GPP drop In

Importance of
A U g U S t August GPP .VPD | Tair Rg (July-Aug) | P (July-Aug)
drop
2003 10.18 101.80
2019 6.44 83.80
2018 5.25 66.00
2015 8.92 59.60
2012 6.25 6.94 3.13 3.18 124.40
2006 6.25 7.29 3.98 3.13 185.20
Correlations Random 2016 5.88 31.59 2.08 3.06 59.40
Forest 2020 5.88 33.50 6.06 4.70 89.20
2017 5.00 22.93 3.21 3.38 215.81 112.20
2008 4.76 5.90 0.44 0.41 208.22 142.00
2001 4.76 13.44 1.62 1.10 174.80
2005 4.76 16.00 2.22 1.71 210.57 134.20
2010 4.55 0.05 2.10 2.44 218.27 235.20
2013 4.55 12.44 2.52 3.70 93.60
2009 4.35 0.07 117 1.40 205.80
PCA 2011 4.00 0.00 1.55 1.61 210.75 207.20
2014 3.70 11.15 1.79 1.66 201.09 218.40
2002 3.23 133 0.79 0.89 195.45 172.40
2000 3.13 0.00 0.70 0.22 203.25 239.20
2007 2.63 0.00 1.45 0.59 199.45 _
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GPP drop in August

o First dimension : Depletion of soil water

reserves

o Second dimension : Air water content, storm

PC2 (8.5%)

events?

-0.5

o GPP drop mostly driven by Rg (normal

behavior) and drought intensity/duration

0.0 05 1.0
PC1 (80.69%)
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Conclusions & Perspectives

o Indicators of photosynthesis patterns across years

o Preliminary results concerning the effect of droughts on GPP

= Other variables : moment of drought and rainfall

o Other events : thinning

Yearly GPP GPP varlatlon June GPP Steepness of ' June-ul GPP: August — Steepness of ilmportance of
(bell- shaped to previous i GPP rise (Bud: y i September i GPP drop i august GPP
i values peak .
curve) ; year ; ; burst) i GPPvalues ! (senescence) : drop
2005 47.76 i 14.54 i 8.70 0.85 3723 | 779 | i 141 | 476

2010 461 | 2555 4.15 74.19 247 | 455
2016 766 | 27.27 092 | 588

Limited to no impact on other indicators !
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