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Welcome to DendroNetwork

bio-monitoring the state of forest ecosystems in the
Czech Republic providing information in real-time.

Field site records _L>

Dendrometer measures variations of the stem
diameter (SDV) with high spatial (micrometre) and
temporal frequency (hours). The pattern of SDV is
based on (1) irreversible stem growth dynamic and
(2) tree water regime.
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Distribution of the plots in a vertical gradient of the
Czech Republic (A). (B) Spatial distribution of the
research and monitoring plots within the Czech Republic
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Processed data visualization
(near real-time)

Annual stem radial growth index
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Effect of a climatic factor on stem increment of
Norway spruce in the Czech Republic based on
upscaling procedure
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Spatial and vertical gradient of conditions
—|_, Large forest complex « Ownership structure
State forests LCR s.p. 24 28%
|—> Monoculture VLS s.p. 33 38%
| others 14 16%
DendroNetwork plot (30 x 30 m) Municipal forests 2 2%
1 _ Private forests 13 15%
Dominant trees Total 86  100%
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* On-line station (72 plots)
» Off-line stations (26 plots)

Air temperature and humidity
g EMS33S

Dendrometers 3x

Soil water potential 1x
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‘ Near-real time products

Data collection
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Near-real time
products

data flow diagram

Upscaling
to country
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Raw data
monitoring

Tree stem radius changes (pm)
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Field site records

-stem diameter variation
(dendrometer)

-Relative humidity
-Air temperature
-Soil temperature
-Soil water potential
-Soil water content
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adjusted Zweifel et al. 2016

Annual tree growth index
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Forest P rodu Cthlty annual scale

Map of fulfilment of production function of spruce ecosystems in individual years (2016-
2020). A value of 1 indicates the same amount of production that was achieved in the
reference period (1981-2010; white). Values > 1 indicate sites with higher than average
production (green colour), on the contrary, values <1 indicate a decrease in production
(yellow to red colour). Gray colour refers to land without coniferous forests.

Effect of climatic factors on growth increment of

Jlimate—growth relationship pattern at regional level Norway spruce in the Czech Republic
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% of SRIannual compared to long-ter normal
was used 1o increase representaiiveness o
different stands all Gver the Czech Republic

For indicative assessment of the climate—growth relationship 4000
pattern at national scale, we included site-specific VPD (kPa)
as the key variable driving the model: 3000
E
SRlannual =
gzuuu-
- 4
Pm/(1+(Ka/VPD)AHa)/(1+(VPD/Ki)AHI) om0
where SRlannual is annual stem radial increment (um), VPD is site-specific vapour o1
pressure deficit (kPa), Pm, Ka, Ha, Ki and Hi are parameters to be fitted
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Performance of a spruce tree
growth at the site - Long-term
average. The grey coloured
areas indicate the 5-95%
percentile range (light grey) and
the 25-75% percentile range
(dark grey) in last 20 years.
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Dendro

NEW set of sensors on the
DendroNetwork stations.
-unique

-fully automated
-precise

RESOLUTION

PLANETSCOPE:
GSD: 3-5m
PIXEL RESAMPLED: 3.125m

RAPIDEYE:
GSD: 6.5m
PIXEL RESAMPLED: 5m

I New product !

Dendro
~Forest phenology
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Satelite data — GPP, NPP, stress indexes, LAI, NDVI.....
Weekly — monthly - annually data

LiDAR — forest structure, aboveground biomass, penetration indexes...
airbone LIDAR data- two perpendicular lines above each DendroNetwork plot

Terrestrial laser scanning — new acquisition on DendroNetwork plots

X X View on North Pole
Terrestrial laser scanning
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Europe

RESOLUTION

PLANETSCOPE:
GSD: 3-5m
PIXEL RESAMPLED: 3.125m

RAPIDEYE:
GSD: 6.5m
PIXEL RESAMPLED: 5m

DendroNetwork

Temperature Precipitation
.
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Agricultural and Forest Meteorology 339 (2023) 109549

Contents lists available at ScienceDirect

Agricultural and Forest Meteorology

ELSEVIER journal homepage: www .elsevier.com/locate/agrformet
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TreeNet
The biological drought and growth
4 indicator network
https://treenet.info/
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Towards monitoring stem growth phenology from space with high
resolution satellite data

Jan U.H. Eitel »” ', David Basler ’_"', Sabine Braun ‘, Nina Buchmann ', Petra D’Odorico ",
Sophia Etzold °, Arthur Gessler ®', Kevin L. Griffin »*, Jan Krejza ', Yunpeng Luo ‘,
Andrew J. Maguire ™, Mukund P. Rao ", Yann Vitasse °, Lorenz Walthert“, Roman Zweifel ‘

Check for
updates
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I Norwegian University

of Life Sciences

PRedicting the Impacts of Drought Combined with
Temperature on Spruce Boreal Ecosystems in Norway

New insights on the current dynamics of forest
growth in changing climatic and environmental
UNIVERSITY conditions using modern technologies
OF AGRICULTURE
IN KRAKOW

A Forestry and Game
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@ Empa

, ‘ Effective forest vitality monitoring with
Materials Science and Technology

semi-supervised learning (ForestSSL)
Swiss Federal Institute for Forest,

WSL  snow and Landscape Research WSL httDS://treenet.infO/
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Salomén, R.L., Peters, R.L., Zweifel, R., Sass-Klaassen, U.G.W., Stegehuis, A.l., Smiljanic, M., Poyatos, R., Babst, F., Cienciala, E.,
Fonti, P., Lerink, B.J.W., Lindner, M., Martinez-Vilalta, J., Mencuccini, M., Nabuurs, G.-J., van der Maaten, E., von Arx, G., Bar, A.,

Akhmetzyanov, L., Balanzategui, D., Bellan, M., Bendix, J., Berveiller, D., Blazenec, M., Cada, V., Carraro, V., Cecchini, S., Chan, T.,
Conedera, M., Delpierre, N., Delzon, S., Ditmarova, L., Dolezal, J., Dufréne, E., Edvardsson, J., Ehekircher, S., Forner, A., Frouz, J.,

nature Ganthaler, A., Gryc, V., Giiney, A., Heinrich, I., Hentschel, R., Janda, P., Jezik, M., Kahle, H.-P., Kniisel, S., Krejza, J., Kuberski, ..,

_— Kucera, J., Lebourgeois, F., Mikolas, M., Matula, R., Mayr, S., Oberhuber, W., Obojes, N., Osborne, B., Paljakka, T., Plichta, R., Rabbel,

COMMUNICATIONS ————= 1., Rathgeber, C.B.K,, Salmon, Y., Saunders, M., Scharnweber, T., Sitkova, Z., Stangler, D.F., Sterericzak, K., Stojanovi¢, M., Stfelcova,
K., Svétlik, J., Svoboda, M., Tobin, B., Trotsiuk, V., Urban, J., Valladares, F., Vavrcik, H., Vejpustkova, M., Walthert, L., Wilmking, M.,

Zin, E., Zou, J., Steppe, K., 2022. The 2018 European heatwave led to stem dehydration but not to consistent growth reductions in
forests. Nat. Commun. 13, 28. https://doi.org/10.1038/s41467-021-27579-9

Mahnken, M., Cailleret, M., Collalti, A., Trotta, C., Biondo, C., D’Andrea, E., Dalmonech, D., Marano, G., Makela, A., Minunno, F., Peltoniemi, M.,
Trotsiuk, V., Nadal-Sala, D., Sabaté, S., Vallet, P., Aussenac, R., Cameron, D.R., Bohn, F.J., Grote, R., Augustynczik, A.L.D., Yousefpour, R.,
Huber, N., Bugmann, H., Mergani¢ova, K., Merganic, J., Valent, P., Lasch-Born, P., Hartig, F., Vega del Valle, I.D., Volkholz, J., Gutsch, M.,
Matteucci, G., Krejza, J., Iborom, A., Meesenburg, H., Rétzer, T., van der Maaten-Theunissen, M., van der Maaten, E., Reyer, C.P.O., 2022.
Accuracy, realism and general applicability of European forest models. Glob. Chang. Biol. n/a. https://doi.org/https://doi.org/10.1111/gcb.16384

Krejza, J., Haeni, M., Darenova, E., Foltynova, L., Fajstavr, M., Svétlik J., Nezval, O., Bednar, P., éigut, L.,
Horacek, P., Zweifel, R., 2022. Disentangling carbon uptake and allocation in the stems of a spruce forest.
Environ. Exp. Bot. 104787. https://doi.org/10.1016/J.ENVEXPBOT.2022.104787

Krejza, J., Cienciala, E., Svétlik, J., Bellan, M., Noyer, E., Horaéek, P., Stépanek, P.,
Marek, M. V, 2021. Evidence of climate-induced stress of Norway spruce along elevation
gradient preceding the current dieback in Central Europe. Trees 35, 103-119.
https://doi.org/10.1007/s00468-020-02022-6
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s Eitel, J.U.H., Basler, D., Braun, S., Buchmann, N., D’Odorico, P, Etzold, S., £
Forest Meteorology Gessler, A., Griffin, K.L., Krejza, J., Luo, Y., Maguire, A.J., Rao, M.P., Vitasse, =
= W Y, Walthert, L., Zweifel, R., 2023. Towards monitoring stem growth phenology & —
from space with high resolution satellite data. - TTTTT T T T T
Carotenoid Chlorophy Leaf area r
Agric. For. Meteorol. 339, 109549. Crown-Physiology

https://doi.org/https://doi.org/10.1016/j.agrformet.2023.109549
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Stem-Growth-Physiology
Stem radial changes

Zweifel, R., Pappas, C., Peters, R.L., Babst, F., Balanzategui, D., Basler,
D., Bastos, A., Beloiu, M., Buchmann, N., Bose, A.K., Braun, S., Damm,
Science s .« A., D’Odorico, P., Eitel, J.U.H., Etzold, S., Fonti, P., Freund, E.R., o _ _ o
Iloe e Vittet i dl Gessler, A., Haeni, M., Hoch, G., Kahmen, A., Kérner, C., Krejza, J., From individual sites to a near real-time forest monitoring network
Krumm, F., Leuchner, M., Leuschner, C., Lukovic, M., Martinez-Vilalta, :

J., Matula, R., Meesenburg, H., Meir, P., Plichta, R., Poyatos, R.,
Rohner, B., Ruehr, N., Salomén, R.L., Scharnweber, T., Schaub, M.,
Steger, D.N., Steppe, K., Still, C., Stojanovié¢, M., Trotsiuk, V., Vitasse,
Y., von Arx, G., Wilmking, M., Zahnd, C., Sterck, F., 2023.

Networking the forest infrastructure towards near real-time \3 :::“’um
monitoring — A white paper. l-l-l —
< “@
Sci. Total Environ. 162167. & :”"w““““ﬂ“’
https://doi.org/https://doi.org/10.1016/j.scitotenv.2023.162167 & prcssing (6)
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Jan Krejza, Jan Svétlik, Petr-Horacek, Martin Benc, Sergei Mikhailov, OndrejNezval, Lucia‘Petrovicova, Marko Stojanovic, Lukas Viachovic, Roman Zweifel,
Matthias Haeni, Eva Dafenova, Ladislav Sigut, Lucie Homolova; Marek Eajstavr, Janko Arsic, Michal Bellan, Jifi Kucera, Michal V. Marek



