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Hydrological monitoring in forests of Europe
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Envrironmental forest monitoring in (Northwest) Germany
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Applications of hydrological monitoring

B Soil water availability
W Soil water content
® Soil water potential

W Calibration/validation of hydrological models

B Water fluxes

B Evapotranspiration
MIinterception
B Transpiration
M (Soil) Evaporation
B seepage
® Groundwater recharge

B Matter fluxes

® water stress and tree response
B Drought stress
M oxygen deficiency
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Soil water availability and radial increment
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Soil water availability and radial increment
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Soil water availability and radial increment
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Soil water availability and radial increment
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Interim conclusions

M very different pattern of growth response to soil drought
M very different resilience pattern of the observed forest stands
M isohydric vs anisohydric behaviour

M replenishment of soil water storage at begin of growing period appears to be
important
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Hydrologic modelling

M estimation of water fluxes at monitoring plots
B estimation of stress indicators (drought stress, oxygen deficiency)

M transfer to forest plots/areas without measurements
M other monitoring plots (e.g. Level |, NFI)
m forested landscapes

B global® estimation of parameter values
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Hydrologic modelling of intensive monitoring sites
Input data Methods Output

Climate
(daily, observed)

SO|I water avallablllty
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estimation of water fluxes and stress indicators for monitoring plots
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Mean monthly seepage water flux (FLOW), transpiration (TRAN), interception (IEVP), evaporation (GEVP), and
transpiration deficit (TDIFF) at Solling for the period 1981-2010 (LWF-Brook90, Schmidt-Walter, pers. comm.)
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estimation of water fluxes and stress indicators for monitoring plots
Level Il 305 Solling Spruce
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Hydrologic modelling of forest plots/areas without measurements
Input data Methods Output
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transfer to forest plots without measurements

Evapotranspiration = Groundwater recharge  Transpiration difference  Relative extractable water
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Water budget components and drought indicators of NFSI plots in Germany
(Puhlmann et al. 2019)

J;"' TreeNet 10-year anniversary conference
; m L B June, 27./28. 2022

| Moo s Bad Bubendorf
ol Focsticrs Ve nasnatsh




transfer to forest areas without measurements
Case study — Harz mountains
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Harz mountains: growing and dormant season interception
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growing season (left) and dormant season (right) interception 1961-1990 and 1991-2020
for major tree species at the Harz mountains
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Harz mountains: transpiration and transpiration stress

m1961-1990 m 1991 -2018 m1961-1990 m1991-2018
300 1
0,99
250 E 0,98
© = 0,97
£ 200 E 0,96

E X
= 150 3 0,95
2 £ 0,94
© & 0,93
@ 100 2 002
g 50 2 091
& 09
0 ~ 0,89
Buche Eiche Kiefer ~ Fichte Douglasie Buche  Eiche Kiefer  Fichte Douglasie

Transpiration (left) and transpiration index (right) 1961-1990 and 1991-2020 for major tree
species at the Harz mountains
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Harz mountains: Length of drought periods
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Harz mountains: spatial and temporal pattern of drought stress
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,global’ estimation of parameter values
Parametrisation of interception

species specific interception parameters e A. J. RUTTER KT AL.
LWF-Brook90: /
FRINTL: rain catchfraction of foliage Ny / -
FRINTS: rain catchfraction of woody areas 3 A
CINTRL: rain storage capacity of foliage '
CINTRS: rain storage capacity of woody areas 1 A
FSINTL: snow catchfraction of foliage . 7 ﬁ, 4
FSINTS: snow catchfraction of woody areas = ‘}f/
CINTSL: snow storage capacity of foliage & ;,:;f/ -
CINTSS: snow storage capacity of woody areas =4 A i
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Fig.1. The relation of throughfall to rainfall, for approximate 24 hour periods, in a stand
of Corsican pine. The ringed point was neglected.
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Parametrisation of interception

species specific interzeption parameters

Parameter el European |Ped./Sess.| Norway D0t.1glas
beech oak spruce fir*
parametrization

CINTRL rain storage capacity of foliage mm 0.6 0.7 0.4 1 0.4
CINTRS rain storage capacity of woody areas mm 0.5 1 0.2 1 0.2
CINTSL snow storage capacity of foliage mm 2.4 2.8 1.6 4 1.6
o)l snow storage capacity of woody areas mm 2 4 0.8 4 0.8
FRINTL rain catchfraction of foliage - 0.08 0.1 0.08 0.13 0.08
FRINTS rain catchfraction of woody areas - 0.08 0.1 0.08 0.13 0.08
FSINTL snow catchfraction of foliage - 0.08 0.1 0.08 0.13 0.08

FSINTS snow catchfraction of woody areas - 0.4 0.5 0.1 0.3 0.1

*only one stand
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Parametrisation of interception

Validation
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Conclusions

B Hydrological monitoring at intensive monitoring sites offers valuable information about
ecosystem processes and risks to forest ecosystems

B The integration of observations of hydrological drivers and tree responses in monitoring
programmes is particular important for the evaluation of ecosystem functioning

B The integration of hydrological modelling should be an essential component of
environmental monitoring

® Both long-term changes and extreme events should be captured in monitoring
programmes
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