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I Introduction

» Leaf Area Index (LAI) is one of the most sensitive
parameters for physiological, hydrological, and
biogeochemical processes in forest ecosystems.

» Long time series of LAl are rarely available as LA
assessment was only recently amended to ICP F.

» LAl can be estimated from foliar litterfall, for which
longer time series exist, if the area to mass relation
(specific leaf area, SLA) is known.

» High interannual variability of SLA, suggesting an
effect of environmental drivers.

> Is there an option to reconstruct SLA from site
specific observations?
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I Study sites

» 8 pure beech forests
» 2 mixed forests with beech
» mature forests (108 - 171 years)
nnnnnnnn » A precipitation = 400 mm
» A temperature = 3.5°C
I » soil C/N ratio 14 - 30
k > N stock (1 m) 3.4 - 11.7 t ha

et > soll pHge 3.5 - 6.3
» N deposition 9 - 25 kg hat a1

Germany
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I SLA measurements

» litterfall was sampled with 12 litter traps
(aperture: 0.21 m?), sorted and dried

» 201 representative beech leaves were taken as
random subsamples from bulk sample of foliar litter
(for a standard error <<< 5%)

» dried foliage need to be soaked to enable
determination of leaf area

» determination of leaf area using a flat-bed scanner
and WIinFOLIA software

» details: ICP Forests manual - Fleck et al. (2016)
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I data preprocessing and calculations

soll climate

SLA

stand other

Groups of variables that may influence the SLA
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I data preprocessing and calculations

» precipitation [mm]

climate

» mean temperature [°C]

» global radiation [MJ m-2]
> wind speed [m s1]

» potential evapotranspiration [mm] (ET,,
FAO Penman-Monteith)

» climatic water balance [mm)]
» de Martonne aridity index [-]

» each parameter calculated for different periods (annual, April, May,
May to September, April & May; August)

» each parameter also calculated for the previous year of
SLA measurement

» each parameter also calculated as annual (Y) deviation from the
site specific long-term average AX = Xy — MX1981_2010
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I data preprocessing and calculations
> soil N stock for different depth zones [kg ha'!]

» base saturation for different depth zones [%)]
» soil pH (H,O, CacCl,) for different depth zones

ell

» atmospheric N deposition [kg ha a!]

» stand age [years]

» diameter at breast height [cm]

» stand height [m]

» basal area [m2/ha]

» stand volume [m3/ha]

» stand structure (single-storied / two-storied)
» stand type (pure / mixed)

» harvested fraction of stand volume (HF) [%]

> fructification [kg hal al]
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temporal and spatial variability of SLA
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I Mixed Effect Model 1 without ET
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| Mixed Effect Model 2 with ET

partial effect on SLA [em? g "]

partial effect on SLA [cm?g ]

20 1
0 - 7@
5 10+
-20 <
—J
%)
§ 07
-40 -+ B
=
= -10-
-60 =
©
o
-20 4
-80 -
0O 5 10 15 20 25 30 25 3.0 35 4.0
harvested fraction of stand volume [%] windspeed in veg. period [m/s]
0 .
30 1
) S
20 -
5
101 < 197
-
%)
0 - 5 -15 1
3
-10 1 £ 201
]
-20 §_ 25 ]
=304
U T U -30 L T T
40 20 0 20 40 60 mixed pure
Apot. evapotranspiration [mm] stand type

7t ICP Forests Scientific Conference
May 21st — 231 2018
Riga / Latvia




I Model evaluation

0: SLA = site specific mean SLA 0.45 - 15.9 0.00 61
1: SLA = f(HF, WS, AGR,, ST) 059 49 131 0.17 61

2: SLA = f(HF, WS, AET,,, ST) 0.65 485 119 0.13 61

where:

SLA: specific leaf area (cm? g1)

HF: harvested fraction of total stand volume (%)

WS, 5: wind speed in vegetation period (May to September) (m s1)

AGR,: annual deviation of global radiation from long-term average [MJ m? a']

ST: stand type (pure beech, mixed oak/beech)

AET,,: annual deviation of potential evapotranspiration from long-term average [mm al]
RMSE: root-mean-squared error [cm? g-1]

MB: mean bias error [cm? g]

N: no. of stand-years
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estimated SLA [cm2 g'1]
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Application to Level Il plots (Model 2)
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I Conclusions

» meteorological and climatic variables (wind speed,
global radiation, ET,) show significant effects on
temporal and spatial SLA variability

» thinning activities exhibit significant effects on SLA
» soll parameters are insignificant in the final models
» only small number of studied stands (n = 10)

» compared to LAI estimates from site specific mean
SLA values the error in the estimation of LAl can be
reduced by ~ 25%

» SLA reconstruction seems to be promising for LAI
estimation, especially for extreme years
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Thank you for your attention!
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