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Monitoring zdravotniho stavu lesa

UuvoD

V prabéhu 80. let minulého stoleti dochazelo k zhorSovani zdra-
votniho stavu evropskych lest, defoliace, diskolorace korun
a odumirani stromu se staly vdznou hrozbou. K objektivnimu
popsani zmén zdravotniho stavu lest se v celé Evropé zacaly
periodicky monitorovat indikatory zdravotniho stavu (defoliace
a diskolorace) a soucasné byly sledovany pric¢iny tohoto zhorseni.
Slo ptedevsim o vysoké koncentrace SO, a kyselé depozice, které
zacaly ovliviovat také lesni pidu.

Od roku 1986 byly v ramci programu ICP Forests vybudovany
dva systémy - plo$ny monitoring (uroven I), poskytujici ro¢né
informaci o zdravotnim stavu lesa, pozdéji (1992) navazal inten-
zivni monitoring (uroven II), sledujici vice parametrii a kauzalni
zévislosti. Rada zem{ Evropy vyuzivd monitora¢ni plochy v ramci
néarodni inventarizace lest (NIL), v dal$ich zemich se oba systémy
doplnuji. Vyznamnym piinosem evropského monitoringu lesti je
vytvoreni spole¢né, harmonizované - jednotné databaze indika-
torti a kriterii hodnoceni zdravotniho stavu lesa a monitora¢nich
metod, kterd umoznuje srovnavat vysledky v ¢ase a v ramci Evro-

py-

V soucasné dobé¢, kdy dochdzi ke zménam v imisnim komplexu,
kdy polutanty siry a depozice jejich sloucenin jiz vyrazné neo-
vliviiuji zdravotni stav lesti a lesni ptidy, roste vyznam pokracujici
depozice dusiku a zvysujici se koncentrace ptizemniho ozonu.
S nastupujici klimatickou zménou se stava aktudlni problematika
biodiverzity lesnich porostu, prudkych zmén teploty a Castéjsich
vyskytl extrémnich situaci, jako jsou sucho a vétrné kalamity.
Dostupnost vody velmi casto limituje jednotlivé stromy i celé
porosty. Prikladem pusobeni extrémniho sucha a teplotniho
stresu bylo v celé Evropé 1éto roku 2003, kdy byl vyrazné ovliv-
nén vodni rezim lesnich porostii a okamzité a nebo v naslednych
letech doslo k zhor$eni zdravotniho stavu porostil i odumirani
dievin (smrk, buk).

Pro zachovanivitalnich, druhové rozmanitych a zdravychlest, pro
ochranu funkci lesa a pro trvale udrzitelné hospodareni, budou
vyzadovany védecky ovéfené a kvalitni udaje, které mohou byt
ziskdvany i na men$im poétu monitora¢nich ploch se zvy$enym
poctem sledovani. Tyto plochy by mohly byt zdkladem evropské-
ho monitora¢niho systému, pied kterym stoji nové vyzvy, jako
klimaticka zména a zachovani biodiverzity evropskych lest.

Proto projekt FutMon (Further Development and Implementa-
tion of an EU-level Forest Monitoring System) uzce kooperuje
s programem ICP Forests. Provadi se revize stavajiciho monito-
ra¢niho systému tak, aby se stal efektivnéj$im.

Plo$ny monitoring zdravotniho stavu je provadén na 4300 plo-
chach a systém bude déle rozvijen ve spolupraci s NIL. Inten-
zivni monitoring probihd na 250 plochach, kromé hodnoceni
zdravotniho stavu koruny a hodnoceni riistu zahrnuje sledovani
meteorologickych parametrt, kvality ovzdusi, hodnoceni depo-
zice, pudnich podminek, pfizemni vegetace a listovych analyz.
Dopliujici parametry jsou hodnoceny v ramci demonstra¢nich
projektt D1 — Tree vitality and adaptation, D2 - Nutrient cycling
and critical loads a D3 - Water budgets.

Mezi ocekavané vysledky z revidovaného systému monitora¢ni
ploch patii pokrac¢ovani harmonizace a optimalizace existujicich
metod monitoringu. Projekt vyuziva ke svému reSeni nejnové;jsi
technické vybaveni, definuje a implementuje presnéj$i monito-
ra¢ni metody, prispivajici ke kvalitnéj§imu a efektivnéjsimu sbéru
dat.

INTRODUCTION

During the eighties of the last century the health state of the forest
stands in Europe had deteriorated, defoliation and discoloration
of the tree crowns and tree decay represented serious thread. To
describe objectively changes in the state of forests in whole Europe,
the indicators of the health state (defoliation and discoloration)
started to be periodically monitored, and causes of this development
were investigated. It was mainly high concentration of SO, and acid
deposition, influencing also forest soils.

Since 1986, within ICP Forests Programme, two networks have
been built - systematic monitoring (level I), giving every year
information on the state of forests, latter (1992) followed with
intensive monitoring (level II), studying more parameters and
causes-effect relationships. Many European countries built their
monitoring plots within the national forest inventories (NFI)
networks, in others the two systems complete each other. Unique,
harmonized database of indicators and criteria of evaluation of
the forest health state and unified methodology are an important
input of European forest monitoring, making possible to compare
the results in time and space.

Today, due to changing emission complex, when sulphur pollutants
and deposition of sulphur compounds do not influence significantly
the health state of the forest stands and forest soil, the importance
of ongoing nitrogen deposition and growing ozone concentrations
is increasing. In situation of expected climate changes the problem
of biodiversity of the forests stands with respect to sharp changes
of temperature and frequent extreme situations, as dryness and
wind calamities, starts to be more important. Water availability
can be limiting for individual trees and whole stands. In the whole
Europe, summer 2003, could be an example of extreme dryness and
temperature stress, affecting significantly water regime of the forest
stands and immediate deterioration of the health state and tree and
stand decay (spruce, beech).

To preserve vital, diverse in species, and healthy forest stands, and
also of the forest functions and sustainable management, high
quality scientifically proved data will be necessary. Such data could
be collected even in smaller number of plots, where more parameters
will be studied. Such plots could be a base of the European monitoring
system, facing new challenges - climatic change and preservation of

biodiversity of European forests.

That is why the FutMon (Further Development and Implementation
of an EU-level Forest Monitoring System) project closely cooperates
with the ICP Forests Programme. Existing monitoring system is
being revised, to be more effective.

Recently, systematic monitoring is done within 4300 plots, and it will
be developed in cooperation with the NFI, intensive monitoring is
done in 250 plots in the whole Europe. Besides assessment of crown
condition and growth, also meteorology, air quality, deposition,
soil conditions, ground vegetation and leaf analyses are studied.
Completing parameters are evaluated within demonstration
projects D1 - Tree vitality and adaptation, D2 - Nutrient cycling
and critical loads, and D3 - Water budgets.

Revised network of existing monitoring system can bring following
results:

Ongoing harmonization and optimization of existing monitoring
methods. The project works with the newest technical equipment,
it defines and implements more precise monitoring methods, and it
contributes to better quality and more effective data collection.
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Komplexni analyzy jiz existujicich dat probihaji s ohledem na

vyhodnoceni

- alokace uhliku ve stromech,

- lesnich padnich podminek,

- kritické zatéze, jejiho prekroceni a vlivu na druhovou biodi-
verzitu,

- dynamického modelovani budouctho vlivu polutantt a kli-
matické zmény (dostupnost vody, sucho) na lesni porosty.

Projekt FutMon je koordinovan v TI v Hamburku (Johann Hein-
rich von Thiinen-Institute). Projektu FutMon se t¢astni 38 pti-
spévatelt z 24 ¢lenskych stata EU. Celkovy rozpocet projektu je
34,44 mil Eur. Program Life+ EU ptispiva do celkového rozpoctu
16,14 mil Eur. Zbyvajici ¢ast je financovana narodnimi organy
(spravou) jednotlivych zucastnénych zemi. Ukoly tesené projek-
tem jsou strukturovany do 9 skupin a zahrnuji 246 akci.

Complex analysis of existing database is done with respect to
evaluation of the

- carbon sink in trees,
- forest soil conditions,
- critical load, its exceeding and effect on biodiversity,

- dynamic modelling of the impact of pollutants, climate changes
(water availability, dryness) on the forest stands.

The FutMon project is coordinated by in TI Hamburg (Johann
Heinrich von Thiinen-Institute). In the FutMon in total 38
beneficiaries of 24 EU member states is participating. Total
budget of the project is 34.44 mil Euro. The Life+ programme EU
contributes with 16.14 mil Euro. Resting part is covered with the
budget of individual national organs (state administration) of the
participating countries. The goals of the project are divided in 9
groups, they include 246 actions.
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1. MONITORING ZDRAVOTNi-
HO STAVU LESA V SYSTE-
MATICKE SiTI PLOCH

Ziskavani informaci o prostorovém a ¢asovém vyvoji stavu lesa
¢asného poskozeni lesa vyzaduje velmi odlisné metodologické
ptistupy k monitorovani. Proto jsou cile programu ICP Forests/
FutMon realizovany pomoci monitorovacich soustav rizného
sloZeni a rizné intenzity méfeni (droven I a II). Uroven I tvori
systematicka sit monitorovacich ploch pokryvajici celé tizemi sta-
tu v pfedepsané hustoté. Jejim cilem je shromazdovani srovnatel-
nych plo$nych udajt o stavu lesa a jeho ¢asovém vyvoji.

1. MONITORING OF THE
FOREST HEALTH STATE
WITHIN SYSTEMATIC
NETWORK OF PLOTS

To get information on the space and time development of forest
health state in European level and to improve the knowledge on
causes of recent forest damage need different ways and methods of
monitoring. That is why the goal of ICP Forests/FutMon project is
realized within monitoring networks of different composition and
intensity of measuring (level I and II). Level I represents systematic
monitoring network, covering the whole area of the country in given
density. The aim is to gather comparable aerial data on forest state
and its development.

Obr. 1.1: Monitorovaci plocha K 160 - Rytitsko (Ceskomoravska vrchovina) /
Monitoring plot K 160 - Rytitsko (Czech-Moravian Highlands)

Setfeni stavu lesa v systematické siti monitorovacich ploch pro-
jektu FutMon zahrnuje plochy tzv. nadnérodni sité v celkovém
poctu 146 ploch (obr. 1.2). Tato nadndrodni sit je nedilnou sou-
¢asti celondrodni systematické sité monitorovacich ploch (irovné
I) v Ceské republice v celkovém poctu 306 ploch. Skute¢ny pocet
hodnocenych monitorovacich ploch v obou systémech systema-
tické sité je v kazdém roce niz$i piiblizné o 5 - 8 % z divodu
obnovy ¢asti lesniho porostu, kde je umisténa monitorovaci plo-
cha. Sledovani na téchto plochdch se béhem realizace hospodai-
skych opatfeni docasné prerusi a pokracuje se az v obdobi, kdy
dojde k zajisténi nové kultury.

Monitorovaci plochy projektu FutMon jsou rozmistény rovno-

mérné podle lesnatosti po celém uzemi Ceské republiky. Plochy
jsou umistény vlesnich porostech tak, aby dobfe charakterizovaly

Monitoring of forest state within systematic network of monitoring
plots under FutMon project includes in total 146 of plots (Fig. 1.2).
This international network is a part of the national network of
monitoring plots in the Czech Republic, in total of 306 plots. Real
number of the plots assessed in actual year is in 5 - 8 % lower each
year, due to partial stand regeneration in the place of monitoring
plot. Assessment of these newly regenerated plots is temporally
interrupted and it starts again after the new culture is stabilized.

Monitoring plots of the FutMon project are distributed
proportionally, according to the forestation, in the whole area of
CR. The plots are distributed to characterize given stand and site
conditions. At the altitudel50 m - 1100 m more than 5 thousands
trees was assessed every year, representing 28 tree species of different
age classes (Fig. 1.3).
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Obr. 1.2: Monitorovaci plochy projektu FutMon hodnocené v letech 2009 - 2010 v Ceské republice /
Monitoring plots of the FutMon Project assessed in 2009 - 2010 in the Czech Republic

dané stanovi$tni a porostni podminky. V nadmoiskych vyskach
od 150 m do 1100 m se hodnotilo kazdym rokem vice nez 5 tisic
stromd, reprezentujicich 28 druhti lesnich dfevin v riznych véko-
vych tfidach (obr. 1.3).

Zdravotni stav stromu je charakterizovan predev$im stupném
defoliace, ktera je definovéna jako relativni ztrata asimila¢ni-
ho aparatu v koruné stromu v porovndni se zdravym stromem,

Health state of forest trees is characterized mainly by defoliation
level, defined as relative loss of assimilation apparatus in the tree
crown, compared to healthy trees growing under the same stand
and site conditions (Fig. 1.4). It is a loss caused mainly by negative
changes in forest ecosystems, as a result of long-term, high air
pollution load by harmful agents (. SO, NO, K Cl, o, heavy metals,
dust particles etc.).

Obr. 1.3: Druhova skladba na jednotlivych monitorovacich plochach projektu FutMon /
Species composition in the monitoring plots of FutMon project
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Obr. 1.4: Priklady defoliace koruny smrku (Picea abies) /

Examples of the spruce crown defoliation (Picea abies)

rostoucim ve stejnych porostnich a stanovistnich podminkich
(obr. 1.4). Je to ztrata, kterd je zpusobena predevsim vlivem nepti-
znivych zmén prostiedi lesnich ekosystémil, jako disledku dlou-
hodobého a nadmérného znecisténi ovzdusi riznymi $kodlivina-
mi (SOZ, NO,, E Cl, 0, tézké kovy, prachové ¢astice aj.).

Vysledky sledovani defoliace v roce
2009

Ve vyvoji celkové defoliace jehli¢nant ve star$i vékové kategorii
(porosty 60leté a starsi) nebyla v roce 2009 v porovnani s minulym
rokem zaznamendna zadnd vyrazna zména. U jednotlivych druhii
zastoupenych v této kategorii bylo evidovano nepatrné zlepseni
u smrku a modfinu (Picea abies, Larix decidua) poklesem zastou-
peni defoliace ve tfidé 2 a soucasné zvy$enim ve tiidé 1. U borovi-
ce (Pinus sylvestris) byl tento trend opa¢ny a u jedle (Abies alba)
se neprojevila Zadna zména. U mladsi vékové kategorie jehlicnant
(porosty do 59 let) doslo ke zietelnému zlepseni celkové defoliace
presunem procentického zastoupeni z vys$sich tfid defoliace do
2008 na 41,3 % v roce 2009 pfi sou¢asném poklesu zastoupeni ve
ttidach 1 a predevsim 2. Tento pokles defoliace se projevil u smrku,
modtinu ijedle (Picea abies, Larix decidua, Abies alba) zatimco
u mladsich porostti borovice (Pinus sylvestris) doslo naopak v po-
rovnani s minulym rokem k mirnému naristu defoliace zvy$enim
zastoupeni tfidy 2 pti soucasném poklesu zastoupeni ttidy 1.
U obou vékovych kategorii se projevil u borovice opacny trend
mirného nértstu defoliace v porovnani s ostatnimi druhy.

Ve vyvoji celkové defoliace listnacu ve starsi vékové kategorii (po-
rosty 60-leté a starsi) doslo ke zietelnému vzestupu defoliace, za-
stoupeni ve tfidé 2 stouplo z 32,4 % v roce 2008 na 41,0 % v roce
2009. Hlavni podil na této zméné mél dub (Quercus sp.), u ostatnich
sledovanych listnatych druhi byl tento nartst defoliace nepatrny.
U mladsich listnd¢t (porosty do 59 let) doslo naopak k vyraznému
zlepSeni, zastoupeni ve tfidé defoliace 2 pokleslo z 30,1 % v roce

Results of defoliation assessment in
2009

In 2009 no significant change was recorded in development of
conifer defoliation (stands 60+). Some negligible improvement of
the state was recorded with spruce and larch (Picea abies, Larix
decidua) - decrease of defoliation class 2 in favour of class 1. For
pine (Pinus sylvestris) this trend was reverse, no change recorded for
fir (Abies alba). In younger age category of conifers (up to 59 years)
significant improvement of the state was recorded. Defoliation
had shifted from higher classes to lower, representation in class 0
increased from 35.0 % in 2008 to 41.3 % in 2009, with simultaneous
decrease in classes 1 and mainly 2. This trend was observed with
spruce, larch and fir (Picea abies, Larix decidua, Abies alba), while
younger stands of pine (Pinus sylvestris) showed slight worsening of
defoliation - increase in class 2 and decrease in class 1. Worsening
of the pine state compared to other species, was recorded both in
younger and older age category.

In broadleaves of older age category (60+) significant increase
of defoliation was recorded, percentage in class 2 increased from
32.4 % in 2008 to 41.0 % in 2009. Worsening was recorded mainly
with oak (Quercus sp.), increase of defoliation of other tree species
was negligible. Younger broadleaves (stands up to 59) had improved
significantly; representation in class 2 decreased from 30.1 % in 2008
to 14.6 % in 2009, in favour of class 0 and 1. This positive change
was observed in most of the tree species assessed, most significant
with oak (Quercus sp.), where in class 2 decrease from 47.6 % in
2008 to 12.0 % in 2009 was recorded, together with increase in class
0 (in 7.7 %) and 1 (in 30.0 %), (Tab. 1.1).
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2008 na 14,6 % v roce 2009 pfi soucasném vzestupu zastoupeni
v obou nizsich tfidach 0 a 1. Tato pozitivni zména se projevila
u vétsiny sledovanych listnatych druhti této mladsi vékové katego-
rie, nejvyraznéji vsak u dubu (Quercus sp.), kde zastoupeni ve tridé
2 pokleslo z 47,6 % v roce 2008 na 12,0 % v roce 2009 a soucasné
stouplo zastoupeni ve tfidach 0 (0 7,7 %) a 1 (0 30,0 %), (tab. 1.1).

The highest defoliation values of all tree species older than 59
years were recorded in Central Bohemian, Pilsen and Pardubice
regions. Relatively lowest were the values in the Zlin, Olomouc, and
Moravian-Silesian region (Fig. 1.5).

At the end of the vegetation season, during November, forest
stands in some regions were damaged mechanically by wet snow.

Tab. 1.1:  Vysledky hodnoceni defoliace v roce 2009 /
Results of defoliation assessment in 2009
Hodnoceni / Procentické zastoupeni defoliace / Percentage of trees defoliated
Classification porosty do 59 let / trees up to 59 years old porosty starsi nez 59 let / trees 60 years and older
é =~ ~ ~ — ~ é =~ ~ = ~ ~ ~ (T’
- S 9 c = = 0 -~ g 3 = = = -~ T23
jehlicnany - druh / 29 Eg %§ P %E Efg A §E ’%§ o ‘%E E‘g 283
conifers - species ~ o g o 8 > B T = < ST o8 5 %S T2 B a s
= 2 € (o} o 5] £ 2 = Q o o on S
(2] 7] >
podethodn. stromu /- gaq  5o5 47 22 981 2021 1014 139 34 3208 4189
no. of sample trees:
defoliaco [ defoliation 554 14 340 182 413 08 07 07 29 08 103
- 0
defoliace / defoliation
>10 - 25% 34,4 20,6 55,3 81,8 33,3 27,9 15,9 35,3 38,2 24,5 26,6
defoliace / defoliation
=95 - 60% 9,1 76,7 8,5 0,0 24,3 68,7 80,1 63,3 55,9 71,9 60,8
defoliace / defoliation
>60% - <100% 09 09 21 0,0 09 25 28 00 29 25 2,1
defoliace / (f’efollatlon 0.2 05 0.0 0,0 0,2 0,2 0,6 0,7 0,0 0,3 0,3
100%
< < < < = =
) - x &) o — ~ x &) () 7] - ~ -——3
listnace - druh / S o T2 3 2 Eg S 2 2 s E2 Eg %‘6 S
broad/eqves - 3 = S g 5 55 2 5 3 < S c g8 ¢ 8 2 % 3
species 2 § = % 8 ©° 2 =2 § u_g .& 8 ©° o3 o ® g
pocethodn.stromu/ 17 g3 47 49 74 371 301 232 78 61 52 724 1095
no. of sample trees:
defoliace / defoliation
0-10% 12,8 58,1 6,4 2,5 31,1 25,9 0,3 19,8 30,8 0,0 36,5 12,4 17,0
def°"i‘13%/ ‘ées’;‘;"at"’” 752 409 702 400 595 590 263 677 577 344 539 456 50,1
- i
defoliace / defoliation
>25 - 60% 12,0 1,1 21,3 575 81 146 71,8 125 11,5 639 77 410 32,1

defoliace / defoliation
>60% - <100%

defoliace / defoliation
100%

0,0 0,0 21 0,0 1,4

0,0 0,0 0,0 0,0 0,0

0,5 1,3 0,0 0,0 1,6 1,9 0,8 0,7

0,0 0,3 0,0 0,0 0,0 0,0 0,1 0,1

K nejvy$$im hodnotam defoliace, zahrnujicim vSechny druhy
drevin vékové kategorie porostt starsich nez 59 let, pattily hod-
noty zjisténé vkrajich stfedoceském, plzenském a pardubic-
druhové a vékové kategorie byly v tomto roce zjistény v krajich
zlinském, olomouckém a moravskoslezském (obr. 1.5).

Na konci vegetaéniho obdobi, béhem mésice listopadu byly né-
které lesni porosty ve vétsiné lesnich oblastech mechanicky po-
$kozeny mokrym snéhem. V pribéhu vegetacniho obdobi byly
také v nékterych lesnich oblastech zaznamendany ptipady vy-
znamngjstho vyskytu podkorniho hmyzu, predevsim ve smrko-
vych porostech. Primérné mésic¢ni teploty byly v tomto roce v po-
rovnani s dlouhodobym normalem vétSinou nadpréimérné (pre-
dev8im v mésici dubnu), pramérny mési¢ni thrn srézek byl pti
tomto srovnani nadpriimérny piedev$im v prvni poloviné roku.

During vegetation season also higher occurrence of bark beetles was
recorded in some regions, mainly in the spruce stands. In 2009 the
average monthly temperatures were over average (mainly in April),
average monthly precipitation amounts were over average, mainly
in the first half of the year.
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Obr. 1.5: Pramérna defoliace lesnich porostii (vSechny dfeviny) starsich nez 59 let v roce 2009 /
Average defoliation of the forest stands (all species) older than 59 years in 2009

Vysledky sledovani defoliace v roce
2010

Ve vyvoji celkové defoliace jehli¢nant ve starsi vékové kategorii
(porosty 60leté a starsi) byl v roce 2010 v porovnani s minulym
rokem zaznamenan velmi mirny pokles, zastoupeni defoliace
ve tfidach 0 a 1 mirné stouplo pti poklesu zastoupeni ve t¥idach
2 a 3. Na této nevyrazné zméné mél nejvétsi podil smrk (Picea
abies) a také ¢astecné jedle (Abies alba). U smrku zastoupeni de-
foliace ve tridé 2 kleslo z 68,7 % v roce 2009 na 64,0 % v roce 2010
pri soucasném zvys$eni zastoupeni defoliace ve tfidich 0 a 1. U je-
dle pokleslo zastoupeni defoliace ve tfidé 1 z 38,2 % na 34,3 %
a soucasné stouplo zastoupeni defoliace ve tfidé 0 22,9 % na
5,7 %. U mladsi vékové kategorie jehli¢nant (porosty do 59 let)
nedoglo ve vyvoji celkové defoliace k zadnym vyraznym zménam.
U jednotlivych druhii byla zaznamenana zména u borovice (Pi-
nus sylvestris), kde zastoupeni defoliace ve t¢idé 2 stouplo z 76,7 %
v roce 2009 na 83,9 % v roce 2010 pfi sou¢asném poklesu zastou-
peni defoliace ve tfidach 0 a 1. U obou vékovych kategorii se pro-
jevil uborovice opa¢ny trend velmi mirného naruastu defoliace
v porovnani s vyvojem u smrku. Tento rozdilny trend se projevil
i v minulém roce. Borovice ma u obou vékovych kategorii zdsad-
ni podil na vys$§im procentu defoliace za skupinu jehli¢nan.

Ve vyvoji celkové defoliace listnact ve star$i vékové kategorii
(porosty 60leté a starsi) doslo, podobné jako u stejné vékové kate-
gorii jehli¢nant, k velmi mirnému poklesu. Zastoupeni defoliace
ve ttidach 0 a 1 mirné stouplo pti poklesu zastoupeni ve t¥idach
2 a3. Na této nevyrazné zméné mély nejvétsi podil oba dva
hlavni listnaté druhy buk (Fagus sylvatica) a dub (Quercus sp.).
U buku pokleslo zastoupeni defoliace ve t¥idé 2 z 12,5 % na 8,2 %
a soucasné stouplo zastoupeni defoliace ve tfidé 0 z 19,8 % na
24,2 %. U dubu stouplo zastoupeni defoliace ve tfidé 1z 26,3 % na
30,3 % a soucasné pokleslo zastoupeni defoliace ve tfidach 2 a 3.
U mladsich listna¢t (porosty do 59 let) doslo naopak k mirnému
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Results of defoliation assessment in
2010

In 2010, in total conifer defoliation in older stands (60+) slight
decrease was observed, compared to the last year. Defoliation
in class 0 and 1 had increased slightly, together with decrease in
class 2 and 3. This small change was recorded mainly in the spruce
stands (Picea abies) and partly in fir (Abies alba). For spruce,
defoliation class 2 decreased from 68.7 % in 2009 to 64.0 % in 2010,
together with increase in classes 0 and 1. In fir, defoliation in class
I decreased from 38.2 % to 34.3 %; simultaneously it increased in
the class 0, from 2.9 % to 5.7 %. In younger age category of conifers
(up to 59 years) no significant changes of defoliation was recorded.
Slight change was recorded in the pine stands (Pinus sylvestris),
where percentage in class 2 increased from 76.7 % in 2009 to 83.9
% in 2010, with similar decrease in class 0 and 1. With pine of
the two age categories, the trend was reverse to that of spruce.
Similar trend was observed also in the last year. Pine of the two age
categories plays decisive role in increased percentage of defoliation
of conifers.

In older broadleaves (60+), similarly as in conifers of the same
age category, slight decrease of defoliation was observed.
Percentage in class 0 and 1 increased slightly, with similar decrease
in class 2 and 3. This small change was mainly due to the two
main species, beech (Fagus sylvatica) and oak (Quercus sp.).
With beech, representation in the class 2 decreased from 12.5 %
to 8.2 %, and simultaneously it increased in the class 0, from
19.8 % to 24.2 %. With oak, representation in the class 1 increased
from 26.3 % to 30.3 %, with similar decrease in class 2 and 3.
In younger broadleaves (up to 59 years) moderate deterioration
was recorded contrarily, representation in class 2 increased from
14.6 % in 2009 to 20.0 % in 2010, with similar decrease in class
0. This change was mainly to development of the group other
broadleaves, where percentage of the class 2 increased from 8.1 %
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zhorseni, zastoupeni ve ttidé defoliace 2 stouplo z 14,6 % v roce
2009 na 20,0 % v roce 2010 pti soucasném poklesu zastoupeni
ve tfidé 0. Na tuto zménu méla nejvétsi vliv skupina ostatni
listnace, kde zastoupeni defoliace ve tfidé 2 stouplo z 8,1 % na
29,2 % pti soucasném poklesu zastoupeni defoliace ve t¥idé 0

to 29.2 %, with similar decrease in class 0, from 31.1 % to 11.5 %.
In younger stands of oak slight improvement of the state was
observed contrarily, with decrease of defoliation in classes 1 and 2
and increase in class 0 (Tab. 1.2).

Relatively the highest defoliation values were observed in the same

z 31,1 % na 11,5 %. U mladsich porostii dubu se naopak projevilo
velmi mirné zlep$eni poklesem zastoupeni defoliace ve tfidach 1
a 2 a zvySenim zastoupeni ve tfidé 0 (tab. 1.2).

regions as in the last year, although of slightly lower intensity. The
lowest defoliation values in the stands of the same age category were

Tab. 1.2: Vysledky hodnoceni defoliace v roce 2010 /
Results of defoliation assessment in 2010

Hodnoceni / Procentické zastoupeni defoliace / Percentage of trees defoliated
Classification porosty do 59 let / trees up to 59 years old porosty stari nez 59 let / trees 60 years and older
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defoliace / defoliation 167 570 37 26 115 210 03 242 299 16 479 146 170

0-10%

defoliace / defoliation 7, 4 398 778 359 577 585 303 67,5 584 323 396 462 50,8
>10 - 25%

defoliace / defoliation
o 0% 93 32 185 615 292 200 687 82 117 645 104 386 317

defoliace / defoliation
>60% - <100%

defoliace / defoliation
100%

0,0 0,0 0,0 0,0 1,5 0,5 0,7 0,0 0,0 1,6 0,0 0,4 0,4

0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 21 0,1 0,1

Relativné nejvyssi hodnoty defoliace, zahrnujici vSechny druhy
drevin vékové kategorie porostt starSich nez 59 let, se vyskytly
v tomto roce ve stejnych krajich jako v predchazejicim roce, ale
kategorie porostt byly zjistény ve stejné mite opét v krajich zlin-
ském, olomouckém a moravskoslezském (obr. 1.6).

Na zacatku vegetacniho obdobi, béhem mésice kvétna byly
nékteré lesni porosty piedevsim v severovychodnich Cechich
mechanicky poskozeny botivym vétrem a krupobitim (kroupy
velikosti 5 - 8 cm). V porovnani s dlouhodobym normalem
byly primérné mési¢ni teploty ve vegetatnim obdobi vétsinou
nadprimérné, predevs§im v Cervnu a Cervenci (v ¢ervenci od-
chylka +3,1°), podpriimérné byly pouze v zafi na fijnu. Primérny

again recorded in Zlin, Olomouc and Moravian-Silesian regions
(Fig. 1.6).

At the start of the vegetation period, during May, some stands,
mainly NE Bohemia, were damaged by wind and hailstone (5 -
8 cm in diameter). Compared to the long-term averages, monthly
temperatures were higher, mainly in June and July (in July +3.1°);
only in September and October they were under-average. Average
monthly precipitation amount was also over-average, only in June
and October it was under-average (June 88 %, October 31 %).
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Obr. 1.6: Pramérna defoliace lesnich porostii (vSechny dfeviny) starsich nez 59 let v roce 2010 /
Average defoliation of the forest stands (all species)older than 59 years in 2010

mésicni dhrn srazek byl pfi tomto srovnini také vétsinou
nadprimeérny, podpriimérny byl pouze v ¢ervnu a fijnu (¢erven
88 %, tfjen 31 %).

Vyhodnoceni vyvoje defoliace
jehliénanu a listnacu

Dynamika vyvoje defoliace hospodarsky nejvyznamnéjsich jeh-
li¢natych dfevin se u porostl starsich nez 59 let v priibéhu sle-
dovani v programu ICP Forests vyrazné ménila. Koncem osm-
desatych let doslo k prudkému narustu defoliace, v nasledujicim
obdobi devadesatych let tato dynamika vyvoje defoliace vyrazné
poklesla a po roce 2000 nasledovaly jen velmi mirné zmény. Pri-
mérna hodnota defoliace smrku a borovice dosahla vyrazného
kulmina¢niho bodu v roce 1992. Nasledovala stagnace, v roce
1996 prumérnd defoliace téchto dfevin opét stoupla a dosahla
maximalni hodnoty (smrk 33,9 %, borovice 38,3 %). V dalsich
letech nésledoval pokles a pocinaje rokem 1999 primérna defo-
liace velmi mirné stoupa (hodnoty stale nad 30 %). V poslednim
roce dosavadniho sledovani 2010 defoliace starsich jehli¢nant
velmi mirné klesla (obr. 1.7).

Dlouhodoby vyvoj defoliace u listnacu stejné vékové kategorie
(porosty starsi nez 59 let) je trochu odli$ny. Nejvyssi tirovné dosah-
la defoliace listnaca v roce 1993 (pramérna defoliace dubu 43,0 %
abuku 22,5 %), v dalsich letech klesala aZ na nejniz$i Groven v roce
1998 (priimérna defoliace dubu 27,8 % a buku 14,6 %). Nasledoval
zietelny vzestup defoliace do roku 2000 a v dal$im obdobi az do
roku 2009 defoliace starsich listnacti s nevyraznymi vykyvy velmi
mirné stoupala. V roce 2010 tato defoliace, podobné jako u star-
$ich jehli¢nanti, mirné poklesla (obr. 1.9). Mezi jednotlivymilistna-
tymi druhy jsou vyrazné rozdily. Dub mé z pohledu dlouhodo-
bého vyvoje vétsi rozkolisanost a vyssi uroven defoliace nez buk.

K nejvyraznéjdimu relativnimu zlepSeni primérné defoliace
(v rozmezi 5 - 10 %) kategorie star$ich jehlicnant a listnact
doslo na nékolika jednotlivych lokalitach v krajich stfedoceském,
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Evaluation of defoliation
development of conifers and
broadleaveds

Dynamics of defoliation development of the main commercial
conifer species older than 59 years, was changing significantly
during the ICP Forests programme. At the end of the eighties, sharp
increase of defoliation was recorded, in the nineties defoliation
decreased significantly, changes after 2000 were not significant.
Average defoliation of spruce had culminated in 1992, followed
with stagnation. In 1996 the average defoliation of this species had
increased again to the maximum value of 33.9 % for spruce, and
38.3 % for pine. In following years certain decrease was recorded.
Starting in 1999, the average defoliation increases moderately
again (values still over 30 %). In the last year of assessment, 2010
very slight decrease of defoliation of older conifers was recorded
(Fig. 1.7).

Long-term development of conifers of the same age category (over
59 years) is slightly different. The highest defoliation was recorded
in 1993 (average defoliation of oak 43.0 % and beech 22.5 %), in
following years it decreased to the lowest values in 1998 (average
defoliation of oak 27.8 % and beech 14.6 %). Then remarkable
increase of defoliation was recorded, to 2000, in following years
defoliation of older broadleaves was slightly increasing up to 2009.
In 2010 defoliation decreased slightly, same as that of older conifers
(Fig. 1.9). Significant differences were recorded among individual
broadleaved species. Oak is more oscillating and of higher defoliation
than beech.

Most significant relative improvement of the average defoliation
(ranging between 5 - 10 %) of older broadleaveds and conifers
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Obr. 1.7:  Vyvoj defoliace jehli¢nani a listnaca (porosty starsi nez 59 let) podle tfid defoliace v letech 2001 - 2010 /
Defoliation development of broadleaves and conifers over 59 years in classes of defoliation, in 2001 - 2010

Jehli€énany - porosty starsi 59 let /
Conifers — stands older than 59 years
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plzenském a castecné i jihoceském. Naopak k relativné nejvyraz-
néjsimu zhorseni (do 5 %) doslo na nékolika jednotlivych lokali-
tach v krajich zlinském a jihomoravském (obr. 1.7).

Mladsi porosty (do 59 let) jehli¢natych i listnatych dfevin dosa-
huji véeobecné nizsich hodnot defoliace neZ star$i porosty. Nej-
vyraznéj$i je tento rozdil u smrku a naopak nejméné vyrazny je
u borovice. Mladsi jehli¢nany vykazuji v dlouhodobém trendu

niz$i defoliaci nez porosty mladsich listnact. U starsich poros-
th (starSich nez 59 let) je toto srovnani opacné, starsi jehli¢na-

Obr 1.8:

percentage of defoliation class
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was recorded in several regions in Central Bohemia, Pilsen and
Southern Bohemia. Relatively most significant worsening (up to 5%)
of the state was recorded in several localities in Zlin and Southern
Moravia region (Fig. 1.7).

Younger stands (up to 59 years) of conifers and broadleaves are
generally of lower defoliation values than the older stands. This
difference is the most significant with spruce, less significant
with pine. Younger conifers show lower defoliation than younger
broadleaveds in the long-term perspective. With older stands

Zména pramérné defoliace jehli¢énani a listnaca starsich nez 59 let v letech 2009 - 2010 /
Changes in average defoliation of broadleaves and conifers over 59 years in 2009 - 2010
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Obr. 1.9:  Vyvoj defoliace jehli¢nani a listnaci (porosty do 59 let) podle ti'id defoliace v letech 2001 - 2010 /
Defoliation development of broadleaves and conifers over 59 years in classes of defoliation, in 2001 - 2010

Jehliénany — porosty do 59 let /
Conifers — stands up to 59 years old

Listnace — porosty do 59 let /
Broadleaves — stands up to 59 years old
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ny maji vyrazné vyssi defoliaci nez porosty starsich listnac¢t. Od
roku 2001 defoliace (zastoupeni tfidy 2-4) u mladsich jehli¢-
nant mirné stoupala, ale v poslednich dvou letech 2009 a 2010
ztetelné poklesla, zastoupeni tfidy 2-4 pokleslo z 30,4 % v roce
2008 na 25,4 % v roce 2010 (obr. 1.9). U mladsi vékové katego-
rie listnact byl ve stejném obdobi dlouhodoby vzestup defolia-
ce mirny, podobné jako u jehli¢nand, ale pfizniva zména v roce
2009 v porovnani s rokem predchdzejicim byla u mladsich list-
nacia vyraznéjsi nez u jehlicnand. Zastoupeni t¥idy 2-4 pokleslo
z31,3 % v roce 2008 na 15,1 % v roce 2009, ale v dal$im roce 2010
tato hodnota opét stoupla na 20,5 % (obr. 1.9).

Vyrazné snizeni imisni zatéze v uplynulych letech mélo nepo-
chybné pfiznivy vliv na zdravotni stav lesnich porostt, u kterych
se pozitivni zmény prostredi projevuji s urcitym ¢asovym zpoz-
dénim. Lesni porosty v$ak stale vykazuji vysokou miru defolia-
ce, ktera patfi mezi nejvys$si v porovndni s ostatnimi evropskymi
zemémi, a v dlouhodobém sledovéani vykazuje pres urcité vykyvy
velmi mirné stoupajici trend. Vysokd mira defoliace je zptisobe-
na jednak tim, Ze imisni zatéZ stale negativné ptisobi, i kdyZz na
niz$i Grovni, a jednak skute¢nosti, Ze stabilita lesnich ekosysté-
mil je dlouhodobé naru$ena v dusledku neunosného pusobeni
imisi v uplynulych desetiletich. Na vysokou miru defoliace maji
samoziejmé vliv i dal$i negativni faktory biotického i abiotického
puvodu, z nichz nékteré nabyvaji v poslednich letech stale vét-
$tho vyznamu (klimatické excesy, podkorni hmyz). V porovnani
s minulym rokem doslo k velmi mirnym pozitivnim zménam ve
vyvoji defoliace u kategorie star$ich porostt listnatych i jehli¢-
natych a také u kategorie mladsich jehli¢nani.. Pouze u poros-
t mladsich listna¢t bylo zaznamendno zfetelné zhorseni. Vel-
mi mirny pokles defoliace se vyskytl u starsich porosti smrku,
zatimco u borovice obou vékovych kategorii doslo naopak k mir-
nému nértstu defoliace. K mirnému poklesu defoliace doslo také
u star$ich listnac¢ (buk, dub), zatimco u mladsich listn4ct doslo
naopak ke zfetelnému zvyseni defoliace. Tato zvy$ena defoliace se
ovsem projevila pouze u kategorie mladsich ostatnich listnaci.

(59+) the development was opposite — older conifers are of higher
defoliation, compared to older broadleaveds. Since 2001 defoliation
(class 2-4) of younger conifers has increased slightly, in the last two
years, 2009 and 2010 it decreased remarkably, however, class 2-
4 from 30.4 % in 2008 to 25.4 % in 2010 (Fig. 1.9). In younger
broadleaves defoliation increase was moderate in the long-term
perspective, similarly to conifers, however, positive change in
2009, compared to previous yeatr, was more significant in younger
broadleaves than in younger conifers. Representation in the class
2-4 decreased from 31.3 % in 2008 to 15.1 % in 2009, in following
year of 2010 this value increased again to 20.5 % (Fig. 1.9).

Significant lowering of air pollution load in recent years was, of
course, of positive effect on the health state of forest stands, with
certain delay. However, level of defoliation of the forest stands is still
relatively high, compared to other European states, and it shows, in
spite of certain misbalances, slightly increasing trend. High level of
defoliation is still a result of the long-term effect of extreme imission
load in the past and disturbed stability of the forest ecosystems.
High level of defoliation is affected also by other factors of biotic and
a-biotic origin, some of them of growing importance in recent years
(climatic extremes, bark beetles). Compared to previous yeat, very
moderate positive changes were recorded in defoliation development
of older conifers and broadleaves, and of younger conifers. Only
in younger broadleaves remarkable worsening of the state was
recorded. Moderate decrease of defoliation was recorded in older
spruce stands. In the pine stands of the two categories slight increase
was recorded. Moderate decrease of defoliation was recorded also
in older broadleaves (oak, beech); in younger broadleaveds higher
defoliation was recorded, but only in the category of other younger
broadleaveds.

yoojd 131s 9)o13ewd)sAs A
BS3| NAB)S OYlujoAeipz Buriojiuop




©
n
o
=]
>
1]
-
("]
o
=
(=
=
o
>
©
S
©
N
(=2)
c
=
o
=
c
o
=

ti ploch

e sl

v systematick

Monitoring zdravotniho stavu lesa

Mezinarodni kalibra€ni kurz
hodnoceni stavu koruny

Milovy, Ceska republika 2009

Mezinarodni kalibra¢ni kursy se poradaji v pravidelnych interva-
lech, s cilem sjednotit vysledky hodnoceni stavu koruny v evrop-
ském métitku. Kurs 2009 probéhl ve dnech 7. - 10. ervence 2009
v Ceské republice, na Ceskomoravské vrchoving, za ucasti 15
zahrani¢nich hosta z deviti zemi. Pro vzajemné porovnani hod-
noceni stavu koruny bylo vybrano 6 lokalit, které navazovaly na
piedchazejici kurz v roce 2005, organizovany rovnéz na Cesko-
moravské vrchoviné. Pro ucely kurzu byly vybrany 3 plochy ve
smrkovych a 3 plochy v bukovych porostech. Na dvou plochich
(1 smrkové a 1 bukové) byl stav korun hodnocen rovnéz z foto-
grafickych snimki. Na kazdé lokalité bylo hodnoceno 25 stromd,
u kazdého bylo testovano Sest zptisobtt hodnoceni defoliace roz-
délenych do dvou skupin: 1 - z fixované pozice, 2 - bez fixované
pozice (obr. 1.10).

International cross/calibrating course
(ICC)

Milovy, the Czech Republic, 2009

International calibrating courses are organized regularly, aimed
with harmonization of the results of crown condition assessment in
European scale. ICC 2009 was held in July 7-10, 2009 in the Czech
Republic, in Bohemian-Moravian Highlands. It was visited by 15
experts of 9 European countries. To compare assessment of crown
condition, 6 localities were selected, same as in previous course in
2005, organized in the same region, 3 spruce and 3 beech plots were
selected. In two of the plots (1 spruce and 1 beech) crown condition
were assessed also in photographs. In each plot in total 25 trees
was assessed, six different methods of defoliation assessment were
tested, divided in two groups: 1 - from fixed position, 2 - non fixed
position (Fig. 1.10).

Obr. 1.10: Priprava vybranych vzorniki pro interkalibracni kurz vcetné fototestu /

Preparing sample trees for the ICC, including photo test

|
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Na kazdé plose se hodnotilo celkem 25 stromi jedné dreviny
a pro kazdy strom bylo vyznaceno fixované stanovisté pro hodno-
¢ast koruny, horni tfetina a ndrodni metoda), z fixované pozi-
ce a mimo tuto pozici (z nasledujicich pozic), dohromady tedy
6 hodnot. Na kazdé fotografii pro foto-cvi¢eni byla znazornéna
vyskova stupnice na uréeni ¢asti koruny, ktera je pfedmétem hod-
noceni (obr. 1.11).

Porovnani s vysledky hodnoceni v roce 2005 bylo provedeno na 4
plochach u vybranych zastupct z 5 zemi, u kterych byla zarucena
kontinuita v hodnoceni. Porovnavany byly vysledky hodnoceni
néarodni metodou. Na posouzeni vyvoje defoliace mezi jednotli-
vymi kurzy v letech 2005 a 2009 méla vliv i skute¢nost, ze hodno-
ceni neprobéhlo ve stejném vegeta¢nim obdobi, ale s posunem 2
mésict (obr. 1.12).

e T ——

In each plot 25 trees of the same species was assessed, for each a
fixed position was marked. Each tree was assessed in three different
methods (widest spam, upper third of the crown, national method),
from fixed and non fixed position, in total 6 different results. All
photographs for photo-test had a scale to mark part of the crown
assessed (Fig. 1.11).

Comparison to the results of previous course in 2005 was done in
4 plots, for selected experts of 5 countries, repeatedly participating
in ICCs, and so ensuring continuity of the results. Results of the
national method were compared. Evaluation of defoliation
development between the courses in 2005 and 2009 was affected
also by the fact that the courses were not held in the same part of
vegetation period (2month shift) (Fig. 1.12).
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Obr. 1.11: Fotografie hodnocené koruny s vyznacenou stupnici pro fototest /
Photo of the crown assessed with the scale for photo-test
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Obr. 1.12: Porovnani vysledka hodnoceni v letech 2005 a 2009 u vybranych zemi /
Comparison of the results in 2005 and 2009 for selected countries
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Standardni odchylka ukazuje podobny rozdily u vsech testova-
nych metod. Rozdily jsou zfetelnéjsi u smrku nez u buku. Relativ-
né nejmensi rozdily mezi testovanymi metodami byly u bukové
plochy ,Ctyti palice* (obr. 1.13). Pfi¢ina velkych rozdila v hod-
noceni u testovanych metod vyplyva:

o znejednozna¢né definice hodnocené ¢asti koruny

oz nedostate¢né kalibrace hodnotitelt zptisobené personalni-
mi zménami hodnotitelskych tymu

oz nerespektovani odli$nych standardu defoliace v jednotli-
vych evropskych oblastech - severni, stfedni and stfedomoi-
ska ¢ast Evropy

Standard deviation shows similar differences for all the methods
tested. The differences are more significant for spruce than for beech.
Relatively the lowest differences among the individual methods
tested were in the beech plot ,Ctyfi palice“ (Fig. 1.13). Causes of
high differences of the results for all methods tested are following:

o ambignous definition of the crown assessed

o insufficient calibrating of the experts, caused by personal
changes in the teams

o different standards of defoliation in different regions of Europe
- Northern, Central and Mediterranean Europe - are not
respected.

Obr. 1.13: Porovnani priimérné defoliace jednotlivych stromii podle rozdilnych metod na lokalité ,,Ctyti palice* /
Comparing of the average defoliation assessed by different methods in the beech plot “Ctiri palice”
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Mezinarodni foto-test

Vyznamnou snahou zdokumentovat rozdilnou kvalitu v hodno-
ceni podle fotografie byl Mezindrodni foto-test (International
Photo ICC), organizovany spole¢né pro evropské zemé na pod-
zim 2010. Ceska republika se tohoto kurzu aktivné dcastnila,
dodala i vyznamnou ¢ast hodnocenych fotografii do databaze pro
Sttedni Evropu. Hlavni cile Photo ICC jsou:

o Proveéfit ¢asovou a prostorovou konzistetnost vysledkd hod-
noceni stavu koruny.

o Porovnat hodnoceni defoliace na fotografii s hodnocenim
defoliace stejnych stromi v terénu.

o Vytovorit regiondlni atlasy (photo guides) se zékladnimi dru-
hy drevin pro kazdy evropsky region jako jsou zakladni pred-
poklad pro sjednoceni vysledkt harmonizaci hodnoceni.

Vysledky hodnoceni podle fotografie mohou ale byt, v porovna-
ni s hodnocenim v terénu, podhodnocené, protoze hodnoceni
podle fotografie neumoznuje prostorové vnimani, dilezité pri
hodnoceni stavu koruny. Hodnoceni podle fotografie a nasled-
né porovnani s hodnocenim stejného stromu v terénu nelze také
aplikovat u béznych, plné zapojenych porosti hospodarského
charakteru a nelze je proto pouzit na vétsiné stavajicich monito-
rovacich ploch.

Photo ICC

Photo ICC was an important effort to document different quality of
crown condition assessment in photographs. It was organized for all
European countries (divided in three regional groups), in autumn
2010. The Czech Republic was actively participating; it also came
with important part of the photographs to the database for Central
Europe.

Main targets of the Photo ICC are following:

o To prove time and space stability of the results of crown
condition assessment.

o To compare results of assessment of the same trees in the field
and in photograph.

o To prepare regional “photo guides” of four main tree species for
each European region, as a basic condition of harmonization of
the result.

The results of assessment in photos can be, however, lower, compared
to those of the same trees in the field, as three dimensional view,
important in crown condition assessment, is not possible in the
photograph. Assessment of photos and following comparison in the
field is not possible in the commercial stands of dense canopy, thus
it cannot be applied in most of existing monitoring plots.
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2. INTENZIVNi MONITORING
LESNICH EKOSYSTEMU

Akce IM1 navazuje na systém ,Intenzivniho monitoringu les-
nich ekosystému“ zavadény od roku 1994 vramci programu
ICP Forests. ZaloZeni programu intenzivniho monitoringu bylo
ptirozenou reakci na to, Ze plo$ny monitoring lest, provadény
v ramci Evropy jednotnou metodikou od roku 1986, poskytoval
sice kvalitni informace o zdravotnim stavu porostd, neumozioval
vSak dostate¢né analyzovat pri¢iny, které stav lesa v rtiznych re-
gionech ovliviiuji. Prvotnim cilem bylo na omezeném poctu
i o pfirodnich a antropogennich faktorech prosttedi. Mezi ,,pov-
inné parametry“ intenzivniho monitoringu bylo od pocatku za-
s opakovanim v intervalu 10 let, chemické analyzy asimila¢nich
organd opakované po dvou letech, fytocenologické hodnoceni
prizemni vegetace po péti letech a hodnoceni riistu dfevin po
péti letech. Mezi dalsi zékladni aktivity patfilo sledovani spadu
latek — depozic - na volné plose a v lesnich porostech a meteoro-
logicka sledovani. Posledni dvé uvedené aktivity jsou vSak zna¢né
finan¢né narocné, proto byly zavazné jen na 10% z celkového
poctu ploch plosného monitoringu. V prabéhu prvnich let feseni
pribyly jesté nékteré daldi Cinnosti, vétsinou charakterizované
jako nepovinné, ¢i jako zavazné jen na 10% ploch. Jedna se o hod-
noceni chemismu pudniho roztoku, hodnoceni imisni zatéze,
fenologickd pozorovani ¢ hodnoceni opadu. V Ceské republice
byl intenzivni monitoring zahdjen na osmi lokalitach, postupné
bylo dopliovano sledovani v dal$ich oblastech. Posledni rekon-
strukce ploch byla provedena v letech 2003 - 2004 v navaznosti
na smérnici ES 2152/2003 Forest Focus a na Narodni lesnicky
program, schvaleny usnesenim vlidy CR 53/2003. Od roku 2004
probiha hodnoceni na 16 lokalitach.

Tab. 2.1:

2. INTENSIVE MONITORING
OF THE FOREST
ECOSYSTEMS

Action IM1 binds on the system of ,, Intensive monitoring of the forest
ecosystems“introduced since 1994 within the ICP Forests Programme.
The programme of intensive monitoring was a natural reaction on
the fact that systematic monitoring of European forests, based on
unique method, and introduced since the 1986, gave important
information on the forest health state, however, it was not able to
analyse causes, affecting forests health state in individual regions.
Primary goal was to bring, from limited number of plots, more
detailed information on the state of forest stands, and on natural
and anthropogenic factors affecting the environment. Since the very
beginning, ,obligatory parameters” of intensive monitoring were:
detailed assessment of the crown condition, soil analyses repeated in
10-year interval, chemical analyses of assimilation organs, repeated
in 2-year interval, phytocenological assessment of ground vegetation
and tree growth in 5-year interval. Measuring of deposition in open
plot (bulk) and in forest stand (througfall) and of meteorological
parameters was among other basic activities. The last two activities
mentioned are highly demanding with respect to financial sources,
therefore they were obligatory only at 10% of the total number of
the intensive monitoring plots. During the investigation also some
other activities were included, mostly characterized as voluntary/
or obligatory only at 10% of the plots - mainly chemistry of soil
solution, evaluation of air pollution load, phenological observations
and litterfall analyses. In the Czech Republic intensive monitoring
was initiated at 8 localities, and it was gradually completed in other
regions. Last reconstruction of the intensive monitoring plot network
was done in 2003 - 2004, according to the EC Directive 2152/2003
Forest Focus, and to the National Forestry Programme, adopted by

Porovnani parametri intenzivniho monitoringu ICP Forests a ploch IM1 FutMon /

Comparison of parameters of intensive monitoring ICP Forests and FutMon

ICP forests FutMon
Hodnoceni stavu koruny / povinné / kazdoro¢né / povinné / kazdoro¢né /
crown condition assessment mandatory each year mandatory  each year
Hodnoceni stavu pad / povinné / 1x za deset let / povinné / v pribéhu projektu */
soil condition assessment mandatory 10-year interval mandatory  once within project
Listové analyzy / povinné / po dvou letech / povinné / jednou za projekt /
leaf analyses mandatory 2-year interval mandatory  once within project
Hodnoceni pfizemni vegetace / povinné / po deseti letech / povinné / jednou za projekt /
ground vegetation assessment mandatory 10-year interval mandatory  once within project
Hodnoceni ristu drevin / povinné / po péti letech / povinné / jednou za projekt /
tree growth assessment mandatory 5-year interval mandatory  once within project
Meteorologie / povinné na 10% ploch / kontinualné / povinné / kontinualné /
meteorology mandatory in 10 % of plots  continuously mandatory  continuously
Depozice / povinné na 10% ploch / kontinualné / povinné / kontinualné /
deposition mandatory in 10 % of plots  continuously mandatory  continuously
Chemismus pldniho roztoku / nepovinné / kontinualné / kontinualné /
) . . . . akce D2 .
soil solution chemistry optional continuously continuously
Znecisténi ovzdusi / nepovinné / kontinualné / povinné / kontinualné /
air pollution optional continuously mandatory  continuously
Fenologie / nepovinné / v hlavnich fenofazich / kontinualné /
: . . akce D1 .
phenology optional in main phenophases continuously

* pokud nejsou k dispozici data BIOSOIL /
unless the BIOSOL data are not known
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Cilem aktivity IM1 programu FutMon je na mezinarodni Grovni
vybrat a kompletné ,,dovybavit“ tzv. jadrové plochy intenzivniho
monitoringu. Jde tedy o vybér ploch, na kterych bude provadén
monitoring v§ech zakladnich parametrt - tedy i téch, které jsou
v ramci programu ICP Forests zdvazné pouze na urcitém procen-
tu ploch. Kromé toho $etfeni na plochach IM1 poskytuje zakladni
data pro navazujici akce D1 - D3. Srovnani parametrd programu
ICP Forests a projektu FutMon je uvedeno v tabulce 1.1. Pocet
ploch IM1 v jednotlivych zemich je odvozen od poctu ploch

Tab. 2.2:
Plots of intensive monitoring in CR

the Government of CR as No. 53/2003. Since 2004 evaluation has
been carried out son in 16 plots.

Aim of the IM1 activity of the FutMon programme is to select, and
to equip completely, so called ,core plots“ of intensive monitoring
at international level. At these plots monitoring of all parameters
- including those obligatory, within ICP Forests Programme,
should be done only at some of the plots. Investigation within the
IM1 gives also basic data for binding actions D1 - D3. Comparison
of the parameters measured under ICP Forests Programme and

Plochy intenzivniho monitoringu programu FutMon v Ceské republice /

rok zalozeni / zarazeni do akci FutMon /

Plocha/ Nazev plochy / hla\(ni dfe\{ina / year of included in FutMon
Plot Name main species estabblishment T D1 D2 D3
1 B151 Dolni Mise¢ky  BK/ beech 1997 / / /
2 1140 Zelivka SM/ spruce 1995 / / / /
3 Q061 Benesovice BO / pine 2004 / / / /
4 Q102 Brezka DB / oak 1999 /
5 Q103 Vsete€ BK / beech 2000 / / / /
6 Q163 Lasenice SM, BK/ spruce, beech 2000 / / /
7 Q211 Jizerka SM / spruce 2004 /
8 Q251 Luisino udoli SM/ spruce 2003 / / /
9 Q341 Litovel DB, JS/ oak, ash 2004 /
10 Q361 Medlovice BK, DB/ beech, oak 1998 / /
11 Q401 Klepacka SM / spruce 2004 / / /
12 Q521 Horni Lazy SM/ spruce 1994 / / / /
13 Q541 Svycarna SM / spruce 1995 /
14 Q561 Nové Brtnice SM/ spruce 1994 / / /
Obr. 2.1: Rozmisténi ploch intenzivniho monitoringu programu FutMon v Ceské republice /
Distribution of the FutMon intensive monitoring plots in CR
Dfavina
Species
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plosného monitoringu a tedy druhotné od rozlohy a lesnatosti
jednotlivych statd. Celkem do projektu vstupovalo 337 ploch
v evropskych zemich. V Ceské republice je do aktivity IM1 za-
hrnuto celkem 14 ploch intenzivniho monitoringu (tabulka 2.2,
obrézek 2.1).

Hodnoceni zdravotniho stavu drevin

Hodnoceni zdravotniho stavu dfevin na plochach intenzivniho
monitoringu je zaméfeno na lep$i pochopeni procest vitality
strom i lesniho ekosystému, na pric¢iny a disledky, které jednot-
livé faktory ptisobici v lesnim ekosystému vyvolavaji. Hodnoceni
v ramci projektu FutMon probihd identicky s manudlem progra-
mu ICP Forests. Kromé parametrii plosného monitoringu (de-
foliace, mortalita, specifika poskozenych ¢dsti, symptomy, rozsah
a pri¢ina poskozeni) jsou posuzovany také diskolorace listovych
organt, produkee $idek a semen, vyskyt sekunddrnich vyhond,
viditelnost hodnocenych stromi a jejich socialni postaveni. Blize
jsou specifikovany jednotlivé symptomy poskozeni i jejich loka-
lizace v ramci koruny ¢i kmene stromu.

Pfi€iny poskozeni

Hodnoceni pri¢in poskozeni obecné zahrnuje tfi hlavni soucasti:
popis priznakt poskozeni, stanovenijeho pfi¢ina stanovenirozsa-
hu poskozeni (kvantifikace). Postupuje se podle platného manud-
lu, pficemz se nejprve popisuje poskozend ¢ast stromu, ktera je
dale specifikovana (napf. poskozend cast: kmen, specifikace:
kmen mezi korunou a kofenovymi nabéhy). Dale se u poskozené
¢asti popisuje priznak a opét jeho specifikace, (napf. priznak:
poranéni, specifikace: strzeni kiry). Poskozeni je hodnoceno jako
staré, nové nebo oboji. Uréeni prfi¢iny poskozeni se pfitazuje do
vétsich skupin, pripadné se jesté ddle uréi podrobnéji. Pfi¢inou
muze byt obratlovec, hmyz, houba, ¢innost ¢lovéka, ohen, abiotic-
ky vliv apod., konkrétné napt. skupina ¢initelit: ¢innost ¢lovéka,
zafazeni: sousttedovani drivi. Na zavér se ur¢i rozsah poskozeni
na hodnocené ¢asti stromu v procentech. Veskeré udaje hodno-
ceni jsou zaznamendvany pomoci ¢iselnych koda.

Pravdépodobné nejc¢astéj$im poskozenim stromt je odfeni kury
kotenovych ndbéhti vlivem soustfedovani dfivi. Ve smrkovych
porostech se téz vyskytuje zduteni bazalni ¢asti kmene vlivem
vaclavky Armillaria sp. Na listech a jehlicich nebyly v poslednich
letech, kromé obcasnych diskoloraci, patrné znamky Zadného
vyznamnéjiiho poskozeni. Vyjimkou je plocha 1140 Zelivka,
kde se v poslednich dvou letech projevilo vyznamné poskozeni
hmyzem, konkrétné lykozroutem smrkovym, jehoZz vlivem mu-
sela byt velka ¢ast stromt vytéZena.

Grafy popisuji vyskyt poskozeni vletech 2009 - 2010 na vy-
branych smrkovych plochédch intenzivniho monitoringu.

Stari poskozeni

U kazdého poskozeni se eviduje jeho stari. Vrcholové zlomy,
mechanickd poranéni baze kmene pii vychovné tézbé nebo
barevné zmény na listovych organech jsou nejcastéjsim pripadem
»nového“ poskozeni vdaném roce. Na druhou stranu napt.
u hniloby kmene ¢i rakoviny lze stari poskozeni pozemnim
$etfenim posuzovat jen velice obtizné. V grafickém prehledu jsou
uvedeny ty druhy poskozeni, které odrazeji soucasnou vitalitu
a zéroven maji nesporny vliv na zdravotni stav porostu v budouc-
nosti (napf. poskozeni kofenovych nabéha pii ptiblizovani nebo
nevhodné umisténou sklddkou spolu s nedostate¢nym osetfenim

FutMon Project is presented at the Table 1.1. Number of IM1
plots in individual countries is derived from the number of plots
of the systematic network, i.e. according to the area and forestation
in individual states. In total 337 of plots in European states were
included in the project. In the Czech Republic, IM1 includes 14 plots
of intensive monitoring (Table 2.2, Fig. 2.1).

Assessment of crown condition

Assessment of crown condition is aimed at better understanding
of the vitality development, and of the cause/effect relationship
of individual factors in the forest ecosystem. Assessment within
the FutMon is done according to the ICP Forests Manual. Besides
parameters of systematic monitoring (defoliation, mortality,
specification of damaged part of the tree, symptoms, extent and
cause of damage), and also discoloration of assimilation organs,
fruiting, secondary shoots, tree visibility, and social position are
recorded. Individual symptoms of damage and their localization in
the crown or stem are described in detail.

Damage canses

Assessment of tree damage includes three parts in general:
description of the symptom, its cause and extent (quantification).

It is done according to the recent version of the Manual ICP Forests.
First the damaged part of tree is described, and further specified
(e.g. damaged part: stem, specification: stem between crown and
root bases). Then the symptom and its specification are described
(e.g. symptom: wound: debarked stem). Damage is described as old,
recent or both. Cause of damage is enlisted in wider group and/or
specified in more detail. Following causes are described: vertebrates,
insects, fungi, human activity, fire, abiotic effect etc. In detail it can
be e.g. human activity, tree skidding. Extent of damage is given
in percentage. To record all the above mentioned factors, special
coding is used.

Wound of the bark at the stem base is, most probably, the most
frequent type of damage, caused during felling/thinning and
skidding operations. In the spruce stands also swellings of the stem
base due to Armillaria sp. are quite frequent. In recent years, no
significant damage on the leaves and needles was recorded, with the
exclusion of some discoloration. Extraordinary was the plot 1140
Zelivka, where, in the last two years, significant damage by insect
was recorded (Ips typographus), due to which great part of the trees
had to be felled down.

Graphs describe development of damage in 2009 - 2010 in selected
plots of intensive monitoring.

Age of damage

Age of damage is also registered. Top breaks, mechanical damage of
the stem basis during thinning or felling, or colour changes of the leaf
organs are the most frequent symptoms of ,new‘damage in given
year. On the other hand, age of stem rot or cancer can be hardly
considered. In the graphs there are described types of damage which
reflect tree vitality and which are of effect on the stand health state in
future (e.g. wounds of stem bases in skidding operations, when not
treated, can be of effect on possible future development of Armillaria).
Among recent damage mainly top breaks in the plot Q401 Klepacka,
and Ips typographus in 1140 Zelivka should be mentioned.
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Cerstvych ran bude mit vliv na roz$ifeni vaclavky v pristich
letech). Z nejnovéjsich poskozeni stoji za pozornost napf. vr-
cholové zlomy na plose Q401 Klepacka a poskozeni lykozroutem
smrkovym na plose 1140 Zelivka.

Rozsah poskozeni

Ukazatelem zavaznosti poskozeni neni pouze pri¢ina a lokalizace
vkoruné ¢i na kmeni, ale ijeho rozsah. Ten je dle manudlu
ICP Forests koncipovan do tfid rozsahu poskozeni. Oznaceni
oec.2, uvedeno v legendé grafu za poskozenim, je zkratkou pro
primérnou tfidu rozsahu poskozeni (extent class). U vrcholového
zlomu definuje velikost odlomeného vrcholu, u hniloby baze ve-
likost postiZzené baze apod.

Obr. 2.2:

Extent of damage

Not only cause and localization in the stem or crown are of
importance, but also the extent of damage. According to the ICP
Forests Manual, extent is expressed in classes. As shown in the
graph, pec.2 means average extent class. In the top break it defines
part of the crown broken, in the stem base rot affected part of the
base is estimated etc...

Vysledky hodnoceni zdravotniho stavu na vybranych plochach FutMon s hlavni dfevinou smrk v letech 2009 - 2010 /

Results of heath state assessment in selected FutMon plots with spruce in 2009 - 2010

@ stromy bez poskozeni /
no damage

O stromy s poSkozenim /
damaged trees

@ odumirani vétvicek <2cm a vétvi
rGznych rozmérd / decline of
branches <2cm and branches
of different size, rozsah / extent 2

W poranéni kmene a baze
(abiotické faktory) / wounds on
stem and stem base (abiotic)
rozsah / extent 1

B hniloba baze / base rot
rozsah / extent 1

m ostani poskozeni (deformace
baze, vrcholovy zlom) /
other (base deformities, top break)

Q163 Lasenice - Novohradské hory

Q214 izera - iz hory B stromy bez poskozentl no damage

damaged trees

odumirani vétvicek <2cm a vétvi

rGznych rozmérl / decline of

branches <2cm and branches of

different size, rozsah / extent 2

poranéni kmene (zvéf, abiotické

faktory) / wounds on stem ( game,

abiotic factors)

rozsah / extent 2

hniloba kmene a baze / stem and

base rot

rozsah / extent 2

B ostani poskozeni (deformace
kmene, vrcholovy zlom) / other
(stem deformities, top break)

Q251 Luisino adoli - Orlické hory @ stromy bez poskozeni / no damage
stromy s poskozenim /

damaged trees

odumirani vétvicek <2cm / decline
of branches <2cm

rozsah / extent 3

poranéni kmene a baze (tézba,
abiotické faktory) / wounds on
stem ( logging, abiotic factors)
rozsah / extent 2

ostani poskozeni kmene (hniloba,
vyletové otvory hmyzu, smolotok) /
other stem wounds (rot, insect
holes, resin flow)

Q401 Klepacka - Beskydy

@ stromy bez poSkozeni / no damage

O stromy s poskozenim /
damaged trees

O Zloutnuti star§ich roéniku jehlic /
yellowing of older needles
rozsah / extent 3

m vrcholovy zlom / top break
rozsah / extent 2

m ostani poSkozeni (odumirani
vétvitek, poranéni a hniloba
kmene) / other (branch decline,
stem wounds and rot)

stromy bez poskozeni / no damage
stromy s poskozenim /
damaged trees
@ odumirani vétvicek <2cm /
decline of branches <2cm
rozsah / extent 3
B mechanicka poranéni kmene a ba-
ze (tézba) / wounds on stem and
base (logging), rozsah / extent 2
B hniloba kmene a baze /
stem and base rot
rozsah / extent 2
B ostani poSkozeni kmene (smolo-
tok, deformace) / other stem
wounds ( resin flow, deformities)

oo

Q521 Lazy - Slavkovsky les

stromy bez po$kozeni / no damage
stromy s poskozenim /
damaged trees
O odumiréni vétvicek <2cm /

decline of branches <2cm

rozsah / extent 3

Zloutnuti jehlic / needle yellowing

rozsah / extent 3
| ostani poskozeni kmene (smolo-
tok, poskozeni mrazem, zir
starSich ro¢niku jehlic) / other stem
damage ( resin flow, frost cracks,
damage of older needles by insect
leaf eaters)

Q541 Svycarna - Hruby Jesenik

om

stromy bez poskozeni / no damage
stromy s poskozenim /
damaged trees
@ odumirani vétvitek <2cm a vétvi /
decline of branches <2cm and big-
ger branches, rozsah / extent 2
B mechanické poranéni kmene
a baze (tézba) / wounds on stem
and base ( logging)
rozsah / extent 2
B hniloba baze / stem base rot
rozsah / extent 2
ostani poskozeni kmene (defor-
B mace, vyletové otvory hmyzu,
smolotok) / other stem damage
(deformities, insect holes, resin
flow)

Q561 Nova Brtnice - Ceskomoravska

om
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Tab.2.3:  Tridy rozsahu poskozeni/
Damage classes
Trida poskozeni / Class 0 1 2 3 4 5 6 7
Rozsah po$kozeni/ Extent 0% 1-10% 1M1-20% 21-40% 41-60% 61-80% 81-99% 100 %
Obr.2.3:  Ohnovec statny - Phellinus robustus
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Hodnoceni stavu puld

Rozséhlé hodnoceni stavu piid na 146 plochach plosného moni-
toringu bylo provedeno v letech 2005 - 2008 v ramci Evropského
programu BioSoil. V ramci projektu FutMon probiha vyhodno-
covani téchto dat. Vysledky jsou zpracovavany v celoevropském
méfitku (European Forest Soil Condition Report), hodnoceni
probihd ina ndrodnich tdrovnich. V Ceské republice ukazuji
vysledky prevahu silné kyselych astfedné kyselych pud. Za-
soba dusiku vlesnich pudach (ekosystémech) je dobra, ve vz-
tahu k predpoklddanému deficitu tohoto prvku v minulosti ji
1ze povazovat za zvy$enou. Niz§i pomér C/N v humusové vrstvé
muze nasvédcovat saturaci ekosystémit dusikem, obsahy tohoto
prvku v minerdlnich horizontech v$ak nevykazuji extrémné
vysoké hodnoty. Oproti dusiku je zdsoba pristupnych bazickych
kationtt v lesnich pudach obecné velmi nizka az kriticky nizka.
Nejzavaznéjsi je deficit u vapniku, jehoz obsahy jsou na vétsiné
ploch pod hranici kritického nedostatku a jehoz celkova zasoba
(atedy i moznost doplnéni zvétravanim) je velmi nizka. Velmi
nizké jsou také obsahy pristupného drasliku a hoi¢iku. U hot¢iku
jsou ivsoucasnosti v nékterych oblastech pozorovany piiznaky

Assessment of soil conditions

In 2005 - 2008 vast evaluation of soil conditions was done at
146 plots of the systematic network within the European project
BioSoil. Under FutMon project the data are evaluated. The results
are processed at European scale (European Forest Soil Report);
evaluation is done also at national level. In the Czech Republic
the results show prevailing strongly and moderately acid soils, few
individual samples were extremely acid. Nitrogen supply of the
forest soils (ecosystems) is good, considering supposed deficit of this
element in the past, it can be evaluated as increased. Lower C/N
ratio in the humus layer can confirm saturation of ecosystems by
nitrogen in the near future; however, amounts of this element in
mineral horizons do not show extremely high values. Compared to
nitrogen, supply of cations available in forest soils is generally very
low to critical. Calcium deficit is the most critical, its amount in
most of the plots is under critical insufficiency threshold, and total
supply (including weathering effect) is very low. Also potassium
and magnesium available is very low. Today, in some forest regions,
strong magnesium deficiency in assimilation organs is observed,
connected to tree decline, and measures are adopted to improve
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Tab.2.4: Hodnoty medianu piidniho chemismu pro 146 ploch plosného monitoringu v CR /
Median values of the soil chemistry for the 146 plots of systematic monitoring in CR
FH 0-10cm 10-20cm 20-40cm 40-80cm
median 4,27 4,20 4,39 4,56 4,77
pH(H,0) 25% kvantil 4,02 4,02 4,26 4,43 4,53
75% kvantil 4,54 4,45 4,58 4,82 5,14
median 3,44 3,55 3,78 3,94 4,10
pH(CaCl,)  25% kvantil 3,15 3,37 3,64 3,82 3,93
75% kvantil 3,85 3,76 3,95 4,15 4,32
N median 1,41 0,18 0,10 0,06 0,04
[o;c':‘l 25% kvantil 1,23 0,12 0,07 0,04 0,03
(]
75% kvantil 1,65 0,27 0,14 0,10 0,07
median 349 44 29 28 35
I[fng kg"] 25% kvantil 270 31 20 18 18
75% kvantil 490 62 43 49 58
median 1995 100 49 50 126
ﬁ:g kg"] 25% kvantil 1228 46 21 17 19
75% kvantil 3437 287 173 270 631
median 234 24 14 14 29
?:Ingg kg"] 25% kvantil 159 15 7 5 5
o3 75% kvantil 370 48 37 55 136
£ median 62 13 9 12 25
o 25% kvanti 52 8 6 6 8
75% kvantil 76 23 20 41 71

lesnich ekosyst

Obr.2.4:  Obsah piistupného vapniku ve svrchnich vrstvach mineralni piidy (0 - 30 cm) na plochach BioSoil v CR /
Amount of calcium available in the upper layers of mineral soil (0-30 cm) in the BioSoil plots in CR
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deficitu v asimila¢nich organech lesnich dfevin s narusenim zdra-
votniho stavu porostd a jsou prijimana opatfeni k ndpravé for-
mou chemické meliorace lesnich pud. Ptiznaky deficitu drasliku
jsou zatim spise vyjimecné a jeho obsahy v asimila¢nich organech
drevin jsou spiSe dobré, prestoze fada pud vykazuje nedostate¢né
obsahy tohoto prvku v ptistupné formé. U KiMg je vlesnich
pudach vétsinou dostate¢nd celkova zasoba. Pfi snizené imis-
ni zatézi a vhodném obhospodarovani je tedy mozné ocekavat
doplnéni sorpéniho komplexu zvétravanim. Nasyceni sorpéniho
komplexu bazemi odpovida vySe uvedenym skute¢nostem a na
tadé lokalit je velmi nizké. Z uvedenych vysledkd vyplyvd mj.
zdsadni vyznam vrstvy povrchového nadlozniho humusu pro
vyzivu soucasnych i budoucich lesnich porostt. Uchovani funkéni
humusové vrstvy by mélo byt zohledniovano pti hospodareni
v lesich i pti dal$ich zptsobech vyuzivani lesnich ekosystému.

Kromé ploch plogného monitoringu byly v ramci projektu BioSoil
analyzovény i vzorky z vybranych ploch intenzivniho monitorin-
gu. V Ceské republice byl v minulosti dodrzovan interval péti let
pro odbéry ptd na plochach IM, proto byly v roce 2010 odebrany
a analyzovany vzorky ptd na 13 plochéch intenzivniho monito-
ringu. Odbéry a analyzy byly provadény podle platného manualu.
V blizkosti kazdé plochy byla obnovena ptudni sonda, byl vyho-
toven popis pidniho profilu, a ze sondy byly odebrany vzorky
humusového horizontu avzorky ptidy zminerdlnich vrstev
v hloubce 0 - 10 cm (MO1), 10 - 20 cm (M12), 20 — 40 cm (M24)
a 40 - 80 cm (M48). Pfimo na plose byly pro stejné pidni vrstvy
odebirany tfi sady smésnych vzorkd, kazdy z osmi odbérovych
mist. Zpéti ¢tvercovych plosek 25 x 25 cm byla odebirdna
opadanka (L) a humusova vrstva (FH) pro stanoveni objemové
hmotnosti. Stanovovany byly zakladni chemické parametry po-
dle manualu projektu BioSoiL: aktivni a vyménné pH, Ctot, Ntot,
Stot obsah ptistupnych prvkii ve vyluhu roztokem BaCl, (K, Na,
Ca, Mg, Al Fe, Mn,), ptistupny P, celkové (pseudototalni) obsahy
ve vyluhu lu¢avkou kralovskou (K, Na, Ca, Mg, Al, Fe, Mn, Zn,
Cu, Pb, Cd, As, Cr, Ni, P). Vysledky analyz umozni hodnoceni
vyvoje ptidnich vlastnosti za poslednich patnact let, u nékterych
ploch dokonce za dvacet let. To bude zvlasté vyznamné spole¢né
s hodnocenim zasoby Zzivin v riznych ¢astech ekosystému, které
je predmétem feseni akce D2.

Obr. 2.8:

the health state using chemical amelioration of the forest soil.
Symptoms of potassium deficiency are still less frequent, its amount
in assimilation organs is more or less good, in spite of the fact that
many soil samples show insufficient amounts of this element in
available form. Total amount of K and Mg in forest soils is mostly
sufficient. In conditions of lower air pollution load and suitable
management methods, it can be expected that the sorption complex
will be enriched by weathering. Saturation of the sorption complex
by basic elements corresponds to above mentioned conditions;
in many localities it is very low. The results presented confirm,
among others, essential importance of the upper humus layer for
the nutrition of today and future forest stands. Preservation of
functional humus layer should be stressed in forest management
measures and possible other forest functions.

Besides the plots of systematic network, also samples of selected
plots of intensive monitoring have been analysed within the Biosoil
project. In the past the five-year interval of sample taking was
applied within the IM plots in the Czech Republic, that is why
in 2010 samples were taken and analysed at 13 plots of intensive
monitoring. Sampling and analyses were done according to the
valid version of the ICP Forest Manual. In the near neighbourhood
of each plot the soil pit was re-dug. It was described, and samples
of humus horizon and mineral layers of 0-10 cm (MO01), 10-20 cm
(M12), 20-40 cm (M24) and 40-80 cm (M48) were taken. Directly
in the plot, tree sets of mixed samples, each from eight sampling
spots, were taken in the same soil horizons. In five square plots of
25 x 25 cm L-layer and humus (FH) layer were taken to state the
volume mass. Basic chemical parameters were stated, according
to the Biosoil Manual: active and exchangeable pH, Ctot, Ntot,
available element amounts in solution of BaCl, (K, Na, Ca, Mg,
Al, Fe, Mn, H) and total (pseudo total) amount in solution by aqua
regia (K, Na, Ca, Mg, Al, Fe, Mn, Zn, Cu, Pb, Cd, As, Cr, Ni, B,
S). Results of analyses will make possible to evaluate development
of soil conditions in the last fifteen years, in some of the plot even
in the last twenty years. This will be of importance, together with
evaluation of nutrient supply in different parts of the ecosystem,
which is the aim of the D2 action.

Pidni profily na plose Q521 Horni Lazy, Q103 V3etec a 1140 Zelivka /

Soil profiles in the plots Q521 Horni Lazy, Q103 Vseteé and 1140 Zelivka
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Obr. 2.5:  Vyvoj obsahui bazickych Zivin ve svrchnich vrstvach mineralni pudy (0 - 40 cm) na plose Q521 Lazy (hlavni dfevina SM,
875 m n.m., SLT 6K1, Kryptopodzol modalni, mélce umbricky) /
Development of basic nutrient amounts in the upper mineral layers (0-40), in the plot Q521 Lazy (spruce is the main tree
species, altitude 875 m, forest type 6K1, Crypto-podzolic, modal, shelow umbric)
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Obr. 2.6:  Vyvoj obsaht bazickych Zivin ve svrchnich vrstvach mineralni pady (0 - 40 cm) na plose Q103 Vsete¢ (hlavni dfevina
BK, 615 m n.m., SLT 5K7, Kambizem dystricka) /
Development of basic nutrient amounts in the upper mineral layers (0-40), in the plot Q103 Vsetec (beech is the main tree
species, altitude 615 m, forest type 5K7, Dystric Cambisol)
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Obr.2.7:  Vyvoj obsahii bazickych Zivin ve svrchnich vrstvach mineralni pidy (0-40 cm) na plose 140 Zelivka (hlavni dfevina SM,
440 m n.m., SLT 3K1, Kambizem oglejena) /
Development of basic nutrient amounts in the upper mineral layers (0-40), in the plot I 140 Zelivka (spruce is the main tree
species, altitude 440 m, forest type 3K1, Gleic Cambisol)
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Listové analyzy

Listové analyzy v ramci projektu FutMon navazuji na dlouho-
dobé sledovani ploch intenzivniho monitoringu ICP Forests. In-
formace o ¢asovém vyvoji vyZivy dievin predstavuje vyznamny
prispévek k posuzovani celkového stavu lesnich ekosystémi.
Kromé hodnoceni vyzivy slouzi vysledky listovych analyz také
jako doprovodnd informace o imisni zatézi na jednotlivych plo-
chach. Vzorkovani probiha pravidelné jednou za dva roky. Na
kazdé plose jsou Setrnym zpiisobem odebirany vétve z horni
tretiny péti vzornikovych stromi. Chemické analyzy asimila¢nich
organt jsou provadény pro kazdy ze stromt zv1ast, u jehli¢natych
dfevin zvlast pro prvni a druhy ro¢nik jehli¢i. Stanovovany jsou
nasledujici parametry: vaha 100 list/1000 jehlic, obsahy N, S,
C, P, Ca, K, Mg, Zn, Mn, Fe, Cu, Pb, Cd, B. Rozéiteni listovych
analyz je v rdmci projektu FutMon zahrnuto v akci D2.

Obr. 2.9:
ce, Q541 §V}'rcérna/

Leaf analyses

Leaf analyses within the FutMon project bind on the long-term
investigation in the intensive monitoring plots ICP Forests.
Information on the time development of tree nutrition is an
important part of evaluation of the state of forest ecosystems. Besides
nutrition, the results of leaf analyses give supporting information
on air pollution load in individual plots. Sampling is done in two-
year interval. In each plot leaf samples are taken by non-destructive
way, in the upper third of the crown of five sample trees. Chemical
analyses of assimilation organs are done for each tree separately,
for conifers separately for the first and second needle-year-class.
Following parameters are stated: weight of 100 leaves/1000 needles,
amounts of N, S, C, B, Ca, K, Mg, Zn, Mn, Fe, Cu, Pb, Cd, B. Within
the FutMon leaf analyses are included in D2 action.

Vyvoj obsahu drasliku v prvnim roéniku jehli¢i na plochach intenzivniho monitoringu 1140 Zelivka, Q561 Nova Brtni-

Development of potassium amount in the first needle year class in the intensive monitoring plots 1140 Zelivka, Q561 Novd

Brtnice, Q541 Svﬁcdrna
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Hodnoceni pfizemni vegetace

Vegetace je jednou z hlavnich komponentt lesniho ekosystému.
Jeji sloZeni, rozmanitost a struktura je dilezitym faktorem pro
posuzovani biodiverzity a je vyznamnym bioindikatorem zmén
prostredi. Vegetace je zdrojem primarni produkce ekosystémii,
kontroluje vyménu plynt s atmosférou a hraje dtlezitou roli
v biocyklech vody a Zivin v ramci ekosystému. Silné interraguje
s ostatnimi biotickymi slozkami. Cilem hodnoceni vegetace je
zachytit a zdokumentovat jednak aktudlni typologickou a fyto-
cenologickou charakteristiku vegetace a jeji odlisnosti na jed-
notlivych stanovistich, a jednak zmény probihajici v ¢ase pod
vlivem ptirodnich a antropogennich faktorti prostfedi. Dlouho-
dobé sledovani vegetace na plochach intenzivniho monitoringu
ma poskytovat podklady pro celkové hodnoceni zmén lesnich
ekosystémil ve vztahu napf. k pidnim podminkam, mikro- i me-
zoklimatu. Prizemni vegetace pro potteby programu ICP Forests
a projektu FutMon je definovana jako soubor cévnatych rostlin
(dfeviny do vysky 5 m, byliny véetné semendcka a narostii dfevin

Ground vegetation assessment

Vegetation is one of the main components of the forest ecosystem.
Its composition, diversity and structure are important factors in
biodiversity assessment. Vegetation is a source of primary production
of the ecosystems, it controls gas derange in the atmosphere, and
it plays an important role in water and nutrient cycling in the
ecosystem. Long-term study of vegetation in the plots of intensive
monitoring should be a base of study of the changes in the ecosystems,
e.g. in relation to soil conditions, micro and medzo-climate. Ground
vegetation within the ICP Forests and FutMon projects is defined
as complex of vascular plants (herbs and shrubs), and mosses, with
the exclusition of epiphytes and ephiliths. Also some parameters
of the tree layer are assessed. Within the monitoring plot and the
sub-plots, following parameters are assessed: tree coverage, coverage
and height of the shrub layer, coverage and height of the herb layer,
mosses layer coverage, percentage of non covered ground and
litterfall in the plot, occurrence of individual plant species and their
representation. Within the FutMon project repeated assessment was
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Obr. 2.10:  Odbér biomasy /
Biomass sampling

do vysky 0,5 m), mechorosttl a lisejniki s vyjimkou epifytickych
a epilithickych druhi). Hodnoceny jsou také nékteré paramet-
ry stromového patra. Na monitora¢ni plose ana subplochach
jsou hodnoceny nasledujici parametry: pokryvnost korunové
vrstvy stromt (zdpoj), vyska a pokryvnost kefového patra, vyska
a pokryvnost bylinného patra, pokryvnost mechového patra,
procento holé ptidy a opadu na plose, vyskyt jednotlivych druht
rostlin a jejich pocetnost a pokryvnost. V ramci projektu FutMon
bylo provedeno opakované hodnoceni metodou fytocenologic-
kého snimkovani na v8ech plochach intenzivniho monitoringu.
Na deseti z nich byla podrobnéji studovana biomasa pfizemni
vegetace, jak je blize popsano v akci D2.

Hodnoceni rustu dievin

Rist stromu je klicovy ekologicky parametr, ktery je dilezitym
indikatorem stavu lesnich porostl. V ristu stromi se odrazi
vlastnosti dreviny, stanovistni podminky, klimatické vlivy. Rust
Ize sledovat nedestruktivnimi i destruktivnimi metodami. Pro
plochy intenzivniho monitoringu byla zvolena metoda pravidel-
ného meéfeni vycetnich tlousték, vysek stromil a vySe nasazeni
koruny v periodé 5 let.

V zimnim obdobi 2009/2010 probéhla dendrometricka Setfeni
na véech 14 plochach IM. Méieny byly vSechny stojici stromy na
plose vcetné sousi, jejichz vycetni tloustka v dobé méfeni presahla
5 cm. Vycetni tloustky byly zjistovany v misté trvale oznaceného
méristé za pouziti obvodového metru (k dispozici stupnice pro
primé odelteni priméru kmene) s presnosti na 0,1 cm. Vysky
stromil a vy$ky nasazeni koruny byly méfeny pomoci ptistroje

done in all the plots of intensive monitoring. In ten of them biomass
of the ground vegetation was studied in more detail, as described
in D2 action.

Tree growth

Tree growth is a key ecological parameter, which is important
indicator of the forest stand state. Tree growth reflects characteristics
of the tree species, site conditions, and climatic effects. Growth can
be studied using destructive and non-destructive methods. In the
plots of intensive monitoring the method of regular measuring of
breast height diameters (BHD), tree heights, and heights to the
crown base is used. Measuring is done in five-year interval.

In winter period 2009/2010 mensurational measuring was done in
all 14 plots of IM. All standing trees with at least 5 cm diameter
over bark in the plot were measured, including dead trees. BHD was
measured in permanently marked spot, using measuring tape (scale
with direct recalculation of the tree diameter) with preciseness of
0.1 cm. Tree heights and heights to the crown base were measured
using hypsometer Vertex (combining ultrasonic range finder and



Monitoring zdravotniho stavu lesa

Vertex (kombinace ultrazvukového dalkoméru s inklinometrem)
s presnosti na 0,1 m. Pfi praci v terénu byly zaznamendvany i dalsi
udaje se vztahem knaslednému vyhodnoceni rustovych dat:
evidence odstranénych stromi, novych sousi, u Zivych stromii
poskozeni korun vrcholovymi a korunovymi zlomy, zavéseni
stromu apod.

Pfi méfeni byla velkd pozornost vénovana zajisténi kvality.
Méfteni provadél proskoleny tym pracovnikd, byla pouzivana
kalibrovana métidla, vy$komér Vertex byl opakované kalibrovan
ptimo v terénu (citlivost ultrazvukového dalkoméru ke zménam
teploty), kontrolni méfeni bylo provedeno na 10% stromu
(kazdy desaty strom). Novym prvkem v zajisténi kvality byla
stabilizace stanovi$té pro méfeni vysky stromu (odméfen azimut
a vzdalenost pozorovatele od méfeného stromu). Toto opatteni by
meélo prispét ke snizeni méfi¢skych chyb v ndsledujicich kolech
dendrometrickych méfeni, kdy by mél byt kazdy strom méfen
stéle ze stejného mista.

Kvalita validace dat byla v pribéhu zati 2010 testovana v ramci
mezinarodniho kruhového testu, vjehoz ramci mély jednotlivé
zemé Gcastnici se projektu FutMon zpracovat soubor dat ze dvou
rakouskych ploch IM.

inclinometer) with preciseness of 0.1 m. In the field also other values
were recorded, with relation to further growth data evaluation:
registration of removed trees, newly dead trees, at living trees top
and crown breaks, leaning trees etc.

To ensure quality of measuring was of top importance. Measuring
was done by the trained team of people, calibrated equipment was
used, hypsometer was repeatedly calibrated directly in the field
(sensibility of the ultrasonic range finder to temperature changes),
and control measuring was done at 10% of trees (each tenth tree).
Stabile site to measure the tree height was a new element in quality
ensurance — record of position (e.g. distance from the tree and
azimuth) from which the measurement was carried out in order to
allow future measurements from the same standing position. This
should minimize measurement errors.

Quality of data validation was tested within the international
circle test in September 2010. Within the test, individual countries
participating in FutMon project were to work out data set of two
Austrian IM plots.

Tab. 2.5:  Ptiklad zpracovani dendrometrického méfeni pro plochu Lazy (Q 521) /
Example of processed dendrometric measuring in the plot Lazy (Q 521)
Q 521 smrk / spruce
pocet stromli na 1 ha / number of trees 336
stfedni tloustka (cm) / medium diameter 38,8
stfedni vyska (m) / medium height 28,4
horni vyska h100 (m) / upper height 31,2
horni vySka h10% (m) / upper height 32,4
vycetni zakladna (m%ha) / stand basal area 39,83
zasoba hroubi (m®/ha) / timber supply 495,602
zasoba kmenova (m®/ha) / standing volume 497,095
Obr.2.11:  Uplna vyskova kiivka (2009) /
Complete height curve (2009)
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Obr. 2.12:  Vyvoj hodnot vycetni zakladny porostu a poctu stromi (1995 - 2009) /
Development of the values of stand basal area and number of trees

50
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Meteorologie

V oblasti sledovani meteorologie dochdzi v ramci projektu Fut-
Mon k vyznamnému posunu. Meteorologickd pozorovani byla
vzdy soucasti intenzivniho monitoringu lesnich ekosystémi,
ovéem vzhledem knakladnosti pofizeni iprovozu méficiho
zafizeni byla omezena pouze na vybrané lokality. V prubéhu let
2009 - 2010 doslo k dovybaveni meteorologickych méfeni na
véech 14 ploch programu FutMon. Sady méfidel na jednotlivych
stanicich byly také doplnény, aby zahrnovaly vSechny predepsané
méfené parametry: teplotu vzduchu, vlhkost vzduchu, intenzitu
globédlniho slune¢niho zafeni, mnozZstvi srazek, rychlost a smér
vétru. Méfeni meteorologickych parametrt neprobihd pfimo
v lesnich porostech, ale na otevenych plochach v jejich blizko-
sti. Videdlnim pripadé by takova lokalita méla spliovat pod-
minky Mezinarodni meteorologické organizace WMO - nejblizsi
prekazky (véetné vzrostlych stromi) by mély byt od méridel ve
vzdélensoti nejméné dvojnasobku své vysky. Zaroven by meteo-
rologicka stanice méla lezet v blizkosti plochy intenzivniho mon-
itoringu (<3 km) ve stejné nadmoiské vysce a v pripadé svahu
také na svahu se stejné expozici jako monitora¢ni plocha. Ne vzdy
je mozné tyto podminky dodrzet. Napiiklad na lokalité Misecky
byla stanice ptivodné umisténa na holé se¢i po vétrném polomu,
v roce 2009 vSak musela byt kvili zarastani premisténa do oblasti
Kotelské louky. Oproti standardnim méfenim WMO je na sta-
nicich FutMon v CR ¢idlo globalniho zafeni umisténo na stozaru
ve vy$ce 10 m, coz umoziuje niz$i ovlivnéni vysledka v zimnim
obdobi blize stojicimi stromy. Vzhledem k tomu, Ze jsou stanice
napajeny z baterii, nejsou na plochach vyhfivané srazkoméry,
coz umoznuje spolehlivé méfeni srazkovych thrnd pouze v let-
nich mésicich. Také anemometry s Robinsonovym kfizem jsou
nevyhtivané, coz muze v priibéhu zimniho obdobi zptsobovat
vypadky méfeni v souvislosti s tvorbou namrazy. Ctyfi stani-
ce, kde je kdispozici pfivod elektrické energie, jsou vybaveny
vytdpénymi srdzkoméry a vyhfivanymi sonicky::i anemometry,
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Meteorology

Under FutMon project meteorological observations have been
changed significantly. Meteorological observation were always
part of intensive monitoring of the forest ecosystems, however, with
respect to expensive installation and running of the measuring
equipment it is limited to some localities only. During 2009 - 2010
meteorological measuring was completed in all 14 plots of the
FutMon project. Measuring equipment of individual stations was
completed, to include all obligatory parameters: air temperature,
humidity, intensity of global sun radiation, precipitation amount,
wind velocity and direction. Measuring of meteo-parameters is
not done directly in the forest stand, but in open plots in the near
neighbourhood. Ideally, such locality should correspond to the
conditions as given in the international meteorological organization
WMO - the closest obstacles (including big trees) should be in
a distance twice their height. The meteo-station should be situated
near the intensive monitoring plot (<3km), at the same altitude,
and at the same exposition when it is on the slope. However, such
condition can be hardly completed in some cases. E.g. in the locality
Misecky the station was originally installed in the clear-cut after
wind calamity, in 2009 it had to be shifted, due to growing trees,
to the locality of Kotelskd louka (Kotel meadow). Compared to
the standard WMO measuring, within the FutMon station in CR,
the sensor of global sun radiation is situated on the mast of 10 m
high, which means that the results are less influenced by near trees
in winter period. Having in mind that the stations are pattery
powered, heated precipitation meters are not installed in the plots,
which means that precipitation amounts can be precisely measured
only in summer. Also anemometers with ,,Robinson cross“ are not
heated, which can mean gaps in winter measuring in connection
to frost rime. Four stations with electric supply are equipped with
heated precipitation meters and sonic anemometers, which ensure
reliable measuring also in winter period. The stations measure in
one-minute intervals; ten-minute value averages are stored. Data
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které zajistuji spolehlivd méfeni iv zimnich mésicich. Stanice
méfi v minutovych intervalech, ukladdny jsou desetiminutové
praméry hodnot. Data jsou ¢tyrikrat denné predavana na cen-
tralni server, kde jsou zpristupnéna v grafickych néhledech i pro
$irsi vefejnost. Souhrnnd data jsou k nahlédnuti na webovych
strankdch VULHM a kromé projektu FutMon a programu ICP
Forests mohou byt poskytnuta i k dal$im ucelim.

are transported four-time per day to the central server, where they
are available in the graphs also to wider public. Summarized data
are at disposal at the FGMRI website, besides FutMon and ICP
Forests projects they can be used also for other purposes.

Obr.2.13:  Vétrné riZice pro rok 2009 ze stanic Svycarna (1 300 m n.m), Lazy (875 m n.m.) a Zelivka (440 m n.m.) /
Wind rose for 2009 for the stations Svycdrna (1,300 m above sea level), Lazy ( 875 m), Zelivka (440 m)

Svycarna N Lazy

NW NW

Obr.2.14:  Nova meteorologicka stanice /
New meteostation

Zelivka
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Depozice

Sledovani spadu latek do lesnich ekosystémi bylo provadéno od
pocatku programu monitoringu zdravotniho stavu lesi. Projekt
ICP Forests byl vroce 1985 zalozen v névaznosti na Umluvu
o dalkovém prenosu latek znecistujicich ovzdusi pres hranice
stattt (CLRTAP). Pro hodnoceni vysledku plosného monitorin-
gu jsou vyuzivina modelovand data o znecisténi ovzdusi (napf.
z programu EMEP), pfimé méfeni depozic bylo zahajeno od roku
1997 na vybranych plochach intenzivniho monitoringu.

Depozice acidifikujicich a eutrofizujicich latek, bazickych kation-
t0, fluoridu a chloridu do lesnich porostti a lesni ptidy byly moni-
torovany na volné plose v blizkosti monitora¢ni plochy (bulk)
a pod porostem (throughfall). Ve tfech bukovych porostech (V3e-
te¢, Medlovice, Misecky) je navic sledovan stok po kmeni (stem-
flow), ktery vyznamné piispiva k depozici latek do porostu. Stano-
veni mnozstvi depozice se provadi méfenim koncentraci latek
v destovych a snéhovych srazkich. Celkova depozice se vypocita
jako soucin koncentrace latek ve srazkové vodé a celkového
mnozstvi srazek v daném obdobi. Jako méfici zatizeni pro sle-
dovani depozic pod porostem se pouzivaji vletnim obdobi tfi
polyetylénova koryta o $ifce 0,2 m a délce 2 m, v zimnim obdobi
¢tyfi snéhoméry o priiméru 23,3 cm. V bukovych porostech je in-
stalovano zatizeni pro sbér vody stékajici po kmenech vybranych
stroml. Na volné ploge jsou v letnim obdobi umistény dvé zachyt-
né nadoby na srazky (primér 23,3 cm) avzimnim obdobi dva
snéhoméry (primér 23,3 cm). V letnim obdobi je srazkova voda
z odbérovych nddob odvéddéna do nadob zdsobnich, které jsou
umistény pod urovni terénu ve vykopané zemni sondé, coz mé zajis-
tit stabilni teplotu a zabranit ristu fas vlivem slune¢niho zéfeni. Ve
vykopané zemni sondé¢ je umisténo dfevéné bednéni, které chrani
zasobni naddoby od mozné kontaminace okolni ptidou. Vzorky
srazkové vody se odebiraji v desetidennim intervalu (tfi odbéry za
mésic). Odebrané vzorky se zmrazuji a jsou prubézné svazeny do
zkusebnich laboratoti Vyzkumného ustavu lesniho hospodarstvi
amyslivosti, kde jsou pred vlastnimi analyzami pomérové dle
naméfeného mnozstvi slévany na mési¢ni vzorky a upravovany
k analyze dle metodiky ICP Forests. Stanovuji se tyto parametry:
pH, alkalita, vodivost pti 25°C, S-SO,*, N-NO,, N-NH ", CI, F,
Al, Ca, Cu, Fe, K, Mg, Mn, Na, P—PO43' ,Zn, TN a DOC.

V ramci projektu FutMon probihala specidlni akce Cl-Dep-
22(SI) Harmonizace odbérovych nadob na depozice, kterou ridi
Slovenian Forestry Institute. Jejim cilem bylo zlep$eni metod
monitoringu depozic a sjednoceni méticiho zarizeni. Tato akce

Obr. 2.15:  Depozice siry v porostu /

Sulphur deposition in throughfall

Deposition

Atmospheric deposition in the forest stands has been investigated
within the monitoring of the forest health state since the very
beginning of the project. ICP Forests Programme was established
in 1985 under the Convention on Longe-range Transboundary Air
Pollution (CLRTAP). To evaluate the data on systematic monitoring,
model data on air pollution are used (e.g. of EMEP Programme).
Direct measuring of deposition was initiated in 1994, in selected
plots of intensive monitoring.

Deposition of acidifying end euthropic substances, basic cations,
fluoride and chlorine in forests and forests soil was monitored in
open area close to the forests stand (bulk), and under the canopy
(througfall). In three beech stands (Vete¢, Medlovice, Misecky)
also stem flow is measured, which affects significantly deposition
in forest stand. Deposition amount is stated by measuring the
concentration of substances in precipitation and snow. Total
deposition is calculated as a product of concentration of substances
in precipitation water and of total precipitation amount in given
month. In summer period three polyethylene gutters 0.2 m wide
and 2 m long are used to measure, in winter period they are
replaced by four snow samplers, 23.3 cm in diameter. In the beech
stands spiral-type stem flow collectors are used. In open field, in
summer period, two funnels with a diameter of 23.3 cm are placed,
for snow sampling two collectors of the same surface area (diameter
23.3 cm) are used. In summer, precipitation water from the gutter
goes to storage containers, placed under ground surface, in the soil
pit, to ensure stabile temperature and to prevent algae growth due
to sun radiation. The soil pit is wood panelled, to prevent water
contamination by surrounding soil. Samples are collected in ten-
day interval (three samplings per month). Samples taken are frozen
and transported continuously to the FGMRI labs. Before analyzing
the monthly samples are mixed in proportion to their volume and
pre-treated according to the method given in ICP Forests Manual.
Following parameters are stated: pH, alkalinity, conductivity in
25°C, §-SO, N-NO,, N-NH ', CI, F, Al, Ca, Cu, Fe, K, Mg, Mn,
Na, P—POj' , Zn, TN and DOC.

Within the FutMon project there was a special action, CI-Dep-
22(SI), Harmonization of sampling collectors for deposition,
conducted by the Slovenian Forestry Institute. It was aimed with
improvement of deposition monitoring and harmonization of
measuring equipment. This action includes also further development
of the ICP Forests Manual capture dealing with atmospheric
deposition.
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Obr.2.16:  Depozice siry na volné plose /
Bulk sulphur deposition
12

% 0 —— Q521 Lazy

o T\ .

> —ii— Q361 Medlovice

© L N .

2 8 ——1140 Zelivka

>

=

X

<]

®

<

o

=

0
© o) o - o I52) < o) © ~ oo} o)
1o o S o =) S o o o o o S
> > o oS o =] o o o o o o
- - N N 3% 3% I3 I3 I3 3% N N
Obr. 2.17:  Odbér prvniho snéhu na plose Misecky /

Sampling of the first snow in the plot Misecky

v sobé zahrnuje také dal$i vyvoj kapitoly zabyvajici se méfenim
depozic v Manuélu ICP Forests.

Na setkani Expertniho panelu Depozic v Hamburku v lednu 2009
byly dohodnuty detailni ¢innosti spojené s testovanim standardi-
zovanych odbérovych nadob pro odbér podkorunovych srazek.

Testovani standardizovanych odbérovych nddob probihalo
v kazdé zemi na jedné plose po dobu dvandcti mésicti. Pocet
standardizovanych nadob se dohodl na zdkladé prament z lit-
eratury citované v manudlu (30 kust na plochu). Z divodu

In the Expert panel on Deposition, Hamburg, January 2009,
detailed activity, connected to testing of harmonized samplers for
througfall deposition was agreed.

Testing of harmonized samplers was done in one plot, in each
country, for 12 months. Number of standardized samplers was
agreed on the base of literature cited in the Manual (30 samplers/
plot). As it is difficult to measure snow precipitation, the test was
focused on water precipitation only. Testing was done in the stand
and also in open field (3 collectors), where the results of the test are
not affected by the stand structure.
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obtiZznosti méfeni snéhovych srazek bylo testovani zaméfeno
pouze na destové srazky. Testovani probihalo kromé porostu
také na volné plose (3 nadoby), kde vysledky testovani nejsou
ovlivnény strukturou porostu.

Vlastni odbérové nadoby zajistilo Slovinsko — zemé odpovédnd
za implementaci této aktivity. Naklady na potizeni nddob aza
analyzy si hradila kazd4 zdc¢astnéna zemé individualné. V Ceské
republice byla jako vhodna lokalita vybrana smrkova plocha Nova
Brtnice. Méfeni standardizovanymi nddobami zde probihalo od
¢ervna 2009 do srpna 2010. Nadoby do porostu byly instalovany
v kombinaci systematicko a ndhodného rozmisténi. Metodika
odbéru, ¢isténi, transportu a uchovavani vzorku korespondova-
la s narodni metodikou. Ze vSech odbérovych zatizeni se sléval
jeden smésny vzorek z porostu (throughfall) ajeden smésny
vzorek z volné plochy (bulk).

Zachycené mnozstvi srazek se ur¢ovalo pro kazdou odbérovou né-
dobu individudlné. Dle naméfeného mnozZstvi se pomérové sléval

The sampling collectors were distributed by the Slovenian part,
responsible for their implementation. Collector and installing costs
were paid by each country participating. In the Czech Republic, the
spruce plot in Novd Brtnice was selected as suitable. Measuring by
standardized collectors was done from June 2009 till August 2010.
The collectors were distributed partly systematically and partly
randomly. The method of sampling, cleaning, transport and storage
of samples was corresponding to the national method. One mixed
througfall sample was prepared from all samplers, and one bulk
sample.

Precipitation amount collected was stated individually for each
collector. One monthly sample was mixed in proportion to the
volume measured, to be analyzed in the FGMRI laboratories.

The values measured were sent to Slovenia to be processed
statistically. Expected results should be a contribution to pan-
European harmonization of measuring equipment, and they should
result in recommendations to the method and installation.

Obr. 2.18:  Zpiusob instalace standardizovanych odbérovych nadob v porostu a na volné plose na Nové Brtnici /
Harmonized throughfall and bulk sampler set-up in the plot Nova Brtnice
—PVC
Obr. 2.19: Teplota vzduchu, vzorku vody ve standardizované zasobni nadobé a v narodni zasobni nadobé instalované na volné
plose /
Air temperature, water sample temperature in hamonized container and temperature national container installed in
open plot
50
45 -
40 -
35 A
30 -
O 25 |
20 - \
15 ﬁ
10 A
5 .
0
SSS5SS5S5S5S5S55S55S5S55s555s5%5 %
Swmvor\ooo‘—wvmooocn§gg£g&g
T vzduchu / =T narodni odbér / ——T harmonizovany odbér /

air temperature

water sample
temperature (national)

water sample temperature
(harmonised)



Monitoring zdravotniho stavu lesa

Obr. 2.20:  Odbéry vzorki na plose Nova Brtnice /
Sampling in the plot Novd Brtnice
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Obr.2.21:  Cidlo na méfeni teploty a vlhkosti Minikin TH EMS Brno /
Sensor of temperature and moisture measuring Minikin TH EMS Brno
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Obr. 2.22:

Rozmisténi narodnich a standardizovanych odbérovych nadob na volné plose /

Distribution of the national and standardized international conteiners in open plot

mési¢ni vzorek pro provedeni chemickych analyz v laboratotich
Vyzkumného tstavu lesniho hospodarstvi a myslivosti.

Naméfené hodnoty byly odeslany do Slovinska ke statistickému
zpracovani. Ocekavané vysledky by mély ptispét k podpore ce-

vy s

loevropské harmonizace méticiho zafizeni a prinést doporuceni

vy

k méficim metoddm a instalaci.

Ceska republika si zvolila ze ¢tyf navrzenych zplisobi insta-
lace odbérovych nadob, viz obr. 18. Vyhodou tohoto zptsobu
je pomérné snadné umisténi v terénu. Nevyhodou je moZnost
prehfivani vzorku v zdsobni nddobé. V ervenci 2010 byla pro
porovnani kontinualné méfena teplota vzorku ve standardi-
zovane nadobé, v zasobni nadobé umisténé pod povrchem terénu
podle narodniho manudlu a teplota vzduchu na volné plose.
Vysledky méfeni teplot jsou uvedeny v grafu na obr. 4. Zde je
patrno, Ze nejstabilnéjsi teplota je ve vzorku uchovavaném pod
povrchem terénu, tedy v narodni zasobni nadobé. Teplota vzorku
ve standardizované nadobé dosahovala extrémnich hodnot
presahujicich 40°C. Po zpracovani vysledktl chemickych analyz
bude mozné zhodnotit, jaky vliv md teplota na vysledky jednot-
livych parametri.

Znecisténi ovzdusi

Meéfeni znecisténi ovzdusi na plochach FutMon jednak umoziiuje
hodnoceni pfipadného primého pusobeni Skodlivin na dreviny
a prizemni vegetaci, jednak pomaha zpresiiovat modelové tdaje
o suché depozici do lesnich ekosystému. Hlavnimi sledovanymi

The Czech Republic selected one of the ways of installation, as
described in Fig 18. Relatively simple installation in the field is
an advantage of this method. Over-heating of the sample in the
collector can be possible disadvantage. In July 2010, the temperature
in harmonized collector, in storing collector under the soil surface
according to the national method, and air temperature in open field
was measured continuously, to compare the conditions. Resulting
temperatures are presented in Fig. 4. The most stabile temperature
was that of the sample stored under the soil surface, according to
the national method. Temperature of the sample in harmonized
collector reached extreme values, over 40°C. Processed results of
chemical analyses may prove, whether individual parameters can
be affected by temperature.

Air pollution

Measuring of air pollution in the plots of FutMon makes possible
to evaluate direct impact of harmful substances on tree species and
ground vegetation, and it also helps to precise the model data on dry
deposition in forest ecosystems. Ozone, nitrogen oxides, ammonium
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$kodlivinami v rdmci projektu jsou ozon, oxidy dusiku, amo-
niak aoxid sifi¢ity. Hlavni pozornost je v Ceské republice
vénovana ozonu, jehoz koncentrace ikumulované hodnoty
béhem vegeta¢niho obdobi (index AOT40) na vétsiné uzemi
CR piekracuji imisni limity pro ochranu vegetace. Vys$3i hod-
noty jsou ptitom zjistovany v horskych oblastech - na Sumaveé,
v Krudnych a Jizerskych horach, Krkonosich, v Hrubém Jeseniku,
vyssich partiich Ceskomoravské vrchoviny a v Karpatech. Méten{
probihd na deviti plochach intenzivniho monitoringu, kde jsou
ve Ctrnactidennich intervalech exponovany pasivni dozimetry
GRADKO. Pro zajisténi kvality méfeni byly v ramci programu
FutMon v akci C1-O3-24 (ES) testovany rtizné typy pasivnich
dozimetrd, které jsou v jednotlivych zemich pouzivany. Vysledky
jsou kdispozici na strankach http://www.futmon.org/General
Results.htm. Exponovany jsou vzdy tii dozimetry spole¢né,
v kazdém méticim intervalu je také na jedné ze stanic vyvésovan
tzv. ,polni vzorek® v uzaviené patroné, aby bylo mozné ovérit
slepou hodnotu méfeni (blank). Po expozici jsou filtry ana-
lyzovany v laboratotich vyrobce ve Velké Britanii. Na tfech plo-
chach jsou zajisténa kontinudlni méfeni ozonu automatickymi
analyzatory, ktera poskytuji informace o hodinovych koncen-
tracich ozonu a umoznuji tak presnéjsi vypocet imisni zatéze.
Na plochédch s méfenim ozonu jsou také kazdoro¢né hodnoceny
ptiznaky primého poskozeni ozonem, ato jak na dfevindch,
tak na pfizemni vegetaci, ktera je obvykle citlivéjsi. Snimkovani
probihd na volnych plochach LESS (ligt exposed sampling sites)
v blizkosti monitora¢nich ploch, kde je vegetace pfimo vystavena
sluneénimu zareni - v takovych podminkach se vizudlni sym-
ptomy pusobeni ozonu projevuji zfetelnéji nez pfimo v lesnim
porostu. Reseni tak prispiva k realnému hodnoceni negativniho
vlivu O, na lesni porosty.

Limitni koncentrace oxid dusiku pro ochranu vegetace (ro¢ni
primér > 30 pg.m?) jsou vsoucasné dobé v Ceské republi-
ce prekraovany pouze na malé ¢asti uzemi, ato predevsim
v pramyslovych aglomeracich a v blizkosti liniovych zdrojt
s emisemi z dopravy. Pro méfeni oxidt dusiku a amoniaku byly
v ramci programu FutMon vybrany pouze tii lokality — plocha
Q061 - Benesovice, kterd se nachazi v tésné blizkosti (cca 600 m)
dalnice D5 Plzen - Rozvadov, plocha Q251 Luisino udoli v Or-
lickych horach, kde je zvy$ena zatéz depozicemi dusiku a plocha
1140 Zelivka jako kontroln{ lokalita. Pasivni dozimetry jsou in-
stalovany ve stejném poctu a stejnym zptisobem, jako je tomu
u ozonu, interval expozice je ¢tyii tydny.

and sulphur oxides are the main harmful pollutants studied in the
Czech Republic. Main attention is dedicated to ozone, concentrations
and cumulated values (index AOT40) of which exceed in vegetation
period the imission limits for vegetation in most of the region of
CR. Higher values are measured in mountain regions — in Sumava,
Ore Mts., Jizerske Mts, Giant Mts, Hruby Jesenik, higher altitudes
of Ceskomoravskd vrchovina, and Carpatian region. Measuring
is done in nine plots of intensive monitoring; passive dosimeters
GRADKO are exposed in two-week intervals. To ensure quality of
measuring, different types of passive dosimeters, used in individual
countries, were tested within FutMon project, action C1-03-24 (ES).
The results are presented in http://www.futmon.org/GeneralResulls.
htm. Three dosimeters are always exposed together, in one of the
stations so called ,field sample’; in closed tube, is exposed in each
measuring interval, to verify blank value. After exposition the
filters are analysed in the labs of the producer, in Great Britain.
In three of the plots continuous measuring of ozone by automatic
analyzers is done, which gives information on one-hour ozone
concentrations, and makes possible more precise calculation of
imission load. Within the plots with ozone measuring also direct
ozone injury of tree species, and usually more sensitive ground
vegetation is assessed every year. Assessment is done in open LESS
(light exposed sampling sites); near the monitoring plots, where
vegetation is directly exposed to sun radiation - in such conditions
visible symptoms of ozone effect are clearer than in the forest stand.
This assessment contributes to real evaluation of negative O, impact
on forest stands.

Limit concentrations of nitrogen oxide for vegetation protection
(year average > 30 ug.m?) are recently exceeded only in a small
part of CR, mainly in industrial agglomerations and nearby
simultaneous sources of emission from the transport. Within the
FutMon project, three localities were selected to measure nitrogen
oxides and ammonium - plot Q061 - Benesovice, close to the high
way (about 600 m)D5 Plzeri - Rozvadov, plot Q251 Luisino tidoli
in Orlicke Mts., of increased nitrogen deposition load, and plot 1140
Zelivka, as a control locality. Passive dosimeters are installed in the
same number and same way as for ozone, exposition interval is four
weeks.

Concentrations of sulphur oxide are in the last decade, in most of
the area of CR, under the imission limit (average in winter period
> 20 ug.m?). In the past SO, concentrations were measured in part
of the intensive monitoring plots, by manual (West-gaeck), and

Obr. 2.23:  Primérné denni koncentrace ozonu ve vegeta¢nim obdobi 2010 na plochach IM1 s automatickym méfenim /
Average daily ozone concentrations in vegetation period 2010 within the IM1 plots with automatic measuring
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Obr.2.24:  Pramérny denni chod O3 v dubnu 2010 na plochach IM1 s automatickym méfenim /
Average daily O3 development in April 2010 within the IM1 plots with automatic measuring
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Obr. 2.25:  Viditelné poskozeni vegetace ozonem /
Visible ozone injury
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Koncentrace oxidu sifi¢itého jsou vposlednim desetileti na automatic, continuous method. Measuring was gradually finished,
naprosté vétsiné uzemi CR pod imisnim limitem (prémér za after the concentrations measured were under the detection limit of
zimni obdobi > 20 pg.m™). Na ¢4sti ploch intenzivniho monitor- the manual stations (< 5 yg.m). For this reason measuring was not
ingu byly v minulosti koncentrace SO, méfeny, a to jak manual- restored under the FutMon project.

nimi (West-Gaecke), tak automatickymi kontinualnimi meto-
dami. Poté, co byla naprosta vét$ina méfeni pod hranici citlivosti
manualnich metod (< 5 pug.m), byla méfeni postupné ukoncena.
Z tohoto diivodu nebyla obnovena ani v ramci projektu FutMon.
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3. VITALITA AADAPTACE
STROMU

Cilem akce D1 je stanovit klicové indikatory vitality stromi
a poskytnout vhodné nastroje pro monitoring vitality v pfirodnich
podminkach evropskych lesti. Snahou je dosahnout spolehlivého
a efektivniho integrovaného monitoringu vitality na intenzivné
sledovanych plochédch a poskytnout zédklad pro vyvoj indikator,
které bude mozné aplikovat v siti plo§ného monitoringu.

V programu FutMon je uplatiiovan integrovany koncept hodno-
cenf vitality. Kromé tradi¢nich parametrt defoliace a diskolora-
ce zahrnuje indikatory pro hodnoceni prezivani (prezivajici stro-
my, mira mortality), fungovani (napf. riist a regenerace, alokace
uhliku) a odolnosti viéi stresu (napt. citlivost ke zménam, adap-
tabilita, schopnost konkurovat sousednim stromtim).

Sledovéni v rdmci akce D1 probihd na vybranych plochdch inten-
zivniho monitoringu, v Ceské republice se jednd o 4 plochy:

— 1140 Zelivka (oblast Stredoceska pahorkatina)

- Q061 Benesovice (oblast Zapadoceskd pahorkatina)

- Q103 Vsete¢ (oblast Stredoceska pahorkatina)

- Q521 Lazy (oblast Karlovarska vrchovina)

Obr. 3.1: Plochy monitoringu akce D1/

Monitoring plots of the action D1

Vizualni hodnoceni stavu korun

Metodika hodnoceni stavu korun na D1 plochach projektu Fut-
Mon, vychdzi ze schvdleného manudlu ICP Forests a je rozdifena
o tzv. FutMon Field Protocol (Vitality V1 150509). Ten si klade
za cil podchytit nové, nebo podrobnéji popsat stavajici para-
metry hodnoceni, ve snaze o sjednoceni metodiky na mez-
indrodni urovni se zfetelem k mnohdy rozdilnym pfirodnim
podminkam.

V souladu s FutMon Field Protocol jsou na D1 plochich nové

povinné sledovany tyto parametry:

m Presny vék jednotlivych stromii na plose. V nasich pod-
minkdch stejnovékych a stejnorodych porostii na plochach D1
sta¢i ur¢eni véku z LHP, vékovd trida nad 120 let bude nahra-
zena novymi tfidami 121 - 140, 141 - 160 a nad 160 let.

3. TREE VITALITY
AND ADAPTATION

The main objective of the DI action is to develop key indicators
of tree vitality and to find suitable tools for monitoring of vitality
in natural conditions of European forests. To create effective and
reliable integrated monitoring of vitality within intensive monitoring
plots, and database for development of indicators, applicable within
the systematic monitoring network is the main goal.

Under FutMon, integrated concept of vitality assessment is applied.
Besides defoliation and discoloration also surviving trees and level
of mortality are assessed, functioning (e.g. growth and regeneration,
carbon allocation), and resistance against stress (e.g. sensitivity to
changes, adaptability, ability to compete with neighbouring trees).

Investigation within D1 goes on in selected plots of intensive
monitoring, in the Czech Republic it is in 4 plots:

~ 1140 Zelivka (Stfedoceskd pahorkatina region)

- Q061 Benesovice (Zapadocleskd pahorkatina)

- Q103 Vsetec (Stredoleskd pahorkatina)

- Q521 Lazy (Karlovarskd vrchovina)

Dfevina
Species
smrk
] e
wice
e

bk
beach

Visual assessment of crown
condition

Method of crown condition assessment within D1 plots of the
FutMon project is based on the adopted version of ICP Forests
Manual, completed with so called FutMon Field Protocol (Vitality
V1 150509), aimed to present the new parameters and to describe
in more detail the existing parameters, to unify the methods
at international level with respect to often different natural
conditions.

According to the FutMon Field Protocol, assessment of following

parameters is newly obligatory within D1 plots:

B Precise age of individual trees in the plot. In our conditions
of monocultures of the same species and age within the D1, age
can be stated according to the forest management plan, age
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Monitoring zdravotniho stavu lesa

m  Tvorba plodi ubuku, smrku a borovice hodnoceno for-
mou pozemniho Setfeni. Hodnoceny jsou pouze leto$ni
Cerstvé plody, u borovice zelené $isky. Z hlediska metodiky
ICP Forests se méni pouze kédovani ve smyslu rozsireni
o skupinu vzacného mnozstvi plodt sledovatelnou pouze
dalekohledem.

m  Tvorba plodii u buku a dubu hodnoceno dle opadu. Tykd
se pouze bukové plochy Vsetec¢ v Piseckych horach. Zde bude
zjistovana hmotnost plodi a jejich ¢asti na hektar za rok. Data
budou ptejata z pravidelného sledovani opadu na plose.

m Relativni vzdalenost sousednich stromu v porostu. Tento
novy parametr vychazi z ptedchoziho hodnoceni ,zastinéni
korun® (ICP Forests). Odhadneme primeér koruny hodno-
ceného stromu ave ctyfech vertikdlnich smérech ur¢ime
relativni vzdalenost sousedicich korun (zji$tujeme do jaké
miry vypliuje nase koruna volny prostor mezi okolnimi stro-
my). Kalkulaci provedeme sou¢tem prislusnych kodi a jejich
zprameérovanim.

Sledovani architektury vrcholovych vétvicek koruny buku.
Vychazi z predpokladu, Ze ze vzdalenosti termindalnich a pos-
tranich vétvi¢ek horni ¢asti koruny lze uréit nékolik typick-
ych ristovych modeld charakterizujicich vyvoj a stav zdra-
votniho stavu stromu. Metodika rozlisuje 7 ristovych fazi.

Presné druhové zafazeni udubu se netykd zadné z D1
ploch.

Sledovani a vykazovani odstranénych stromu a imrtnosti
vytvoren novy koncept, ktery zjednodusuje stavajici systém
sledovani téchto parametrii a predklada nové kddovani.

Kvalita hodnoceni stavu korun na plochich D1 je zajisténa
pravidelnou ucasti hodnotitelského tymu na Mezndrodnim
interkalibra¢nim kurzu hodnoceni stavu korun (International
Cross-Calibration Course on Crown condition Central Europe).
V roce 2009 se kurz konal v Ceské republice. Kromé hodnoceni
tradi¢nich parametrt defoliace a diskolorace se kurz zaméril téz
na nové parametry definované ve FutMon Field Protocol (Vitality
V1 150509).

Obr. 3.7a,b,c:  Vyskyt plodi na plochach D1 v roce 2010 /
Fruiting in the plots of D1 action in 2010

1 140 Zelivka

Q 061 Benesovice

class over 120 will be replaced by the new age classes 121 - 140,
141 - 160 and 160+.

m  Fruiting of Fagus sp., Picea abies and Pinus sp. is assessed
visually. Only fresh, recent year fruits are recorded, for pine
only green cones. With respect to the ICP Forests method, only
coding is further developed, to record very rare fruits, visible
only with binoculars)

®m  Fruiting of Fagus sp. and Quercus sp. assessed in litterfall.
It is done only in the plot Viete¢ in Pisecke hory. Weight of
fruits and their parts per hectare per year will be evaluated.
Data of regular litterfall measuring within the plot will be
used.

B Relative distance of neighbouring trees in the stand. This
new parameter is based on previous ,crown shading“(ICP
Forests). Crown diameter is estimated, and relative distance of
neighbouring crowns is stated in four vertical directions (to find
how the crown assessed fills the open space within surrounding
trees). Calculation is done as a sum of respective codes and
their averages.

m  Architecture of top branches of the beech crown. It is based
on the assumption, that the distance of terminals and side
branches in the upper crown reflects some typical growth
models, characterizing development and health state of the tree.
The method describes 7 growth phases.

m  Precise determination of Quercus sp. is not the case at any of
the DI plots.

m  Assessment and recording of removed trees and mortality
— new concept, more simple than existing way of assessment of
these parameters, and new coding.

Quality of crown condition assessment in the DI plots is ensured
by regular participating of the team member in the International
Cross-Calibration Course on Crown condition Central Europe. In
2009 the course was held in the Czech Republic. Besides traditional
parameters, defoliation and discoloration, the course was focused
also on the new parameters, defined in FutMon Field Protocol
(Vitality V1 150509).

Ebez plodl / absent
1.1

W vzacny / scarce
1.2

O pramérny / medium
2

Ovysoky / high
3

Q 521 Lazy
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Obr. 3.8: Typy vétveni buku na plose Q 103 Vsetec /

Apical shoot architecture of beech in the plot Q 103 Vsete¢

Q 103 Vsetet

Rust stromu

Kromé pravidelného dendrometrického meéreni vSech stromil
na plose v periodé 5 let je rust stromt na plochach DI navic
kontinudlné monitorovan pomoci prirastomeért (dendrometri)
instalovanych na vybrané vzorniky. Kontinudlni méfeni radial-
nich tloustkovych prirastd se provadi dvémi metodami: (1)
elektronickymi dendrometry (pdsovymi nebo bodovymi) a (2)
pasovymi piirtistoméry s manudlnim odeétem. Obé metody
umoznuji stanovit nejen hodnoty roéniho tloustkového prirtistu,
ale také distribuci pfirdstd a intenzitu rozpindni a smrs$tovani
dfeva akary vpriabéhu roku. Takto je mozné identifikovat
rustovou i fyziologickou reakci stromt na sezénni klimatické
podminky, zejména dostupnost vody.

Obr. 3.9:

O PrirGst plosny i délkovy / Exploratory phase
1

0O Kombinace 1/3 / Intermediary from 1/3
2

B Faze degenerace, pouze apikalni rst /
Degeneration phase
3

B Kombinace 3/5 / Intermediary from 3/5
4

O Dlouhé drapovité vétve / Stagnation phase
5

B Kombinace 5/7 / Intermediary from 5/7
6

B Faze odevzdanosti / Resignation phase
7

Tree growth

Besides periodic measurement of all trees in the plot in 5-year
interval, within the D1 plots growth is measured continuously
with dendrometers, installed in selected sample trees. Continuous
measuring of radial increments is done using two methods: (1)
electronic dendrometers (band or point) and (2) girth bands of
manual reading. The two methods make possible to state not only
the value of annual diameter growth, but also distribution of
increments and intensity of swelling and shrinkage of wood and
bark during the year. In this way growth and physiological reaction
of trees to seasonal climatic conditions, mainly water availability,
can be identified.

Elektronicky dendrometr DR 26 a pasovy piirtistomér s manualnim odeétem (plocha 1140 Zelivka) /

Electronical dendrometer DR26 and permanent girth band (plot 1140 Zelivka)
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Monitoring zdravotniho stavu lesa

Kontinualni méfeni prirtstd je realizovano podle metodiky roz-
pracované ve FutMon Field Protocolu Growth V2 270509 z roku
2009.

V Ceské republice jsou na vSech plochich DI instalovany jak
elektronické tak manualni dendrometry. Pro instalaci elektro-
nickych kontinudlnich dendrometri byla v ochranné zéné plo-
chy vybrana skupina 6 stromu s parametry stfedniho kmene,
reprezentujici hlavni dreviny na plose. Instalovany byly pasové
elektronické dendrometry DR26, které jsou napojeny na datalog-
ger, data jsou zaznamendvana jednou za hodinu, jednou za Sest
hodin jsou odesiléna ptes GSM modem do databdze VULHM.
Vsechny stromy s kontinudlnimi dendrometry jsou z kontrol-
nich divodu a z dtivodu zachovani kontinuity fady méfeni pri
vypadku elektronického dendrometru opatfeny i ptirtistomeéry
manualnimi.

Continuous increment measurement is done according to the
method further developed in the FutMon Field Protocol, Growth
V2 270509, 2009.

In the Czech Republic, in all D1 plots, both electronic dendrometers
and permanent girth bands with manual reading are installed.
To install electronic continuous dendrometers, group of 6 trees
was selected in the buffer zone, of mean stem parameters, of the
main tree species in the plot. Electronic band dendrometers DR26,
connected to data logger, were installed. Data are recorded in one-
hour interval, once in six hours they are sent to FGMRI database,
via GSM modem. All trees with electronic dendrometers are
equipped also with permanent girth bands, to control the results
and to preserve continuity of measuring in case of failure of the
electronic device.

Obr. 3.10a-d: Denni zmény poloméru kmene (dR) a kumulativni sumy dR na plochach D1 v roce 2010. Cervené $ipky oznacuji

pocatek a konec raseni. /

Daily stem radius variation (dR) and cumulative sums of dR in the plots of D1 action in 2010. The red arrows represent

the beginning and the end of flushing period.
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Q 061 BeneSovice
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Pro instalaci prirstoméri s manualnim odectem bylo vybrano
v ochranné zéné plochy vzdy 15 stromii hlavni dfeviny a to tak,
aby reprezentovaly viechny tloustkové tfidy pritomné v porostu.
Prirastoméry sklddajici se zocelového pasku, pruziny ano-
niového méfitka jsou umistény na kmeni stromu ve vysi 1,3 m,
poloha prirtistomért je vyznacena barvou (pti poskozeni den-
drometru je novy mozno umistit na stejné misto). Hodnoty
prirtistdi jsou odecitany z noniové stupnice s presnosti na 0,1 mm.
Odecet provadi pozorovatel vidy na konci kazdého mésice a za-
pisuje je do formulare na fenologicka pozorovani. Kazdy odecet je
identifikovan datem a ¢asem odectu a ¢islem stromu.

Opad

V ramci programu FutMon je hodnoceni opadu na plochach D1
povinné. Metodika ICP Forests pro sledovani opadu byla pro
ucely FutMon upravena ve FutMon Field Protocolu Litter V1
140509.

To install permanent girth bands , 15 trees of the main species were
selected in buffer zone, representing all diameter classes of the given
stand. Girth bands, consisting of steel band, spring and nonius
scale, are placed at the stem, 1.3 m high, position of dendrometer is
marked by paint (to place the new one at the same position when
broken). The values are read at the nonius scale, with 0.1 mm
preciseness. Reading is done by the observer at the end of the month,
and recorded in the form of Phenological observation. Each reading
is identified with date and time and tree number.

Litterfall

Under the FutMon project, litterfall assessment is obligatory within
the DI plots. The method of ICP Forests was further developed in
the FutMon Field Protocol Litter V1 140509.

}s aoejdepe e ejljelin

=
o
3
S

o




2
£
o
S
=
()
(]
o
]
-
Q.
©
o
©
©
©
=
©
=
>
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Sledovani opadu jeho mnozstvi a sloZeni se na plochach provadi
v pribéhu celého roku. Na kazdé plose je umisténo 6 opadomérd,
a to vzdy podél dvou stran monitora¢ni plochy v ochranné zéné.
Opadoméry jsou vyrobeny z polyetylénu a maji tvar obraceného
komolého ctyrbokého jehlanu, v jehoz vrcholu je umistén sitovy
sacek pro zachytavani opadu; zdchytna plocha opadoméru je
0,25 m* Vzorky opadu se odebiraji z kazdého opadoméru zvlast
jednou mésicné, v listnatych porostech vdobé intenzivniho
opadu listi na podzim castéji, alespon tfikrat mésicné, soucasné
s odbéry vzorku srdzkové a pudni vody. V laboratofi se vzorky
nejprve zvazi a pak se vysusi pfi pokojové teploté a rozttidi na
jednotlivé frakce (listy ajehli¢i podle druht drevin, vétvicky,
kira, semena, $iSky, kvéty, pupeny, zivoli$né zbytky, ostatni).
Stanovi se hmotnost jednotlivych frakci a hmotnost 1000 jehlic
nebo hmotnost 100 listt. Chemické analyzy provadi akreditovana

Obr.3.11:  Opadoméry na plose Q 103 Vsetec /

Litterfall traps at the plot Q 103 Vsetec¢

Litterfall collecting, assessment of its amount and composition, is
done during the whole year. In each plot 6 litterfall collectors are
placed, along the two sides of the plot, in buffer zone. Polyethylene
collectors are shaped in reverse truncated pyramid, with a bag in the
lower part, taking plot of 0, 25 m>. Samples are collected separately in
each collector, in one-month interval, in autumn, time of intensive
leaf fall, more frequently — three times per month minimally,
together with precipitation water and soil water collecting. In the
lab the samples are dried in room temperature and individual
fractions selected (leaves and needles, according to the tree species,
branches, bark, seeds, cones, flowers, buds, animal traces, other).
Mass of individual fractions is stated, and weight of 1000 needles or
100 leaves. Chemical analyses are done in the FGMRI labs, mixed
year samples of individual fractions are analysed. In the samples
amount of Ca, Mg, K, Na, B, Al, Fe, Mn, Zn, Ntot, Stot, Cl, dry mass

zkudebn{ laboratof VULHM a analyzuji se ro¢ni smésné vzorky
jednotlivych frakei. Ve vzorcich se stanovi obsah Ca, Mg, K, Na,
P, Al, Fe, Mn, Zn, Ntot, Stot, Cl, susina pfi 105°C. Laboratof se
pravidelné ucastni ndrodnich i mezinarodnich kruhovych testt
analyz rostlinného materialu.

in 105°C are stated. The laboratory participates regularly in the
national and international ring tests of plant material analyses.
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Obr. 3.12a-d: Zastoupeni frakci v opadu na plochach D1 v roce 2009 /

Litterfall fractions in the plots of D1 action in 2009

| Jehlic¢i / Needles
B Vétvicky / Branches

O Klra / Bark

B Supiny z pupent / Bud scales
B Samci kvéty / Male flowers
o Sigky + semena / Cones + seeds

O Ostatni / Other
m Listy / Leaves

1 140 Zelivka

Q103 Vsetet

Fenologie

Fenologickd pozorovani se na plochach D1 programu FutMon
fidi Manualem ICP Forests, kap. 9 Phenological Observations
a FutMon Field Protocolem Pheno V1.1 19May09. Pozorovani
muze probihat dvéma zputsoby: vizualné (na trovni plochy nebo
na drovni jednotlivych stromi) nebo za pouziti digitalnich ka-
mer.

Na plochach Benesovice, Lazy a Vsete¢ probihd sledovani feno-
logickych fizi na drovni plochy, na plose Zelivka se provadi také
intenzivni pozorovani na tirovni jednotlivych stromd.

Hodnoceni se provadi nejméné jednou mési¢né v prubéhu
celého roku, v ,,klicovych obdobich® roku, tj. v dobé raseni, kve-
teni a v listnatych porostech v dobé podzimniho zbarvovani listi
Castéji, alespon trikrat mési¢né soucasné s odbéry vzorku srazek
apidni vody. Pozorovatel zaznamenava do protokolu vyskyt
dané fenoféze podle stupnice po 33 % a zaznamenava se rasen,
kveteni, vyvoj podzimniho zbarvovani a opad listd, dale vyskyt
sekundarniho raseni a mimoradné jevy, které se béhem roku
vyskytnou na plose (mechanické poskozeni koruny nebo kmene,
mimoradny opad jehli¢i nebo listi, vyskyt listozravého a pod-
korniho hmyzu, tézba na plose a pod). Hodnoceni jednotlivych

Q061 Benesovice

Q521 Lazy

Phenology

Phenological observation is done within the DI plots of FutMon
project according to the ICP Forests Manual, Ch. 9 Phenological
Observations, and FutMon Field Protocol Pheno V1.1 19May09.
Observing can be done in two ways: visually (in plot level or tree
level) or using digital cameras.

In the plots BenesSovice, Lazy and VSetec pheno-phases are recorded
at the plot level, in the plot Zelivka also intensive observation of
individual trees is recorded.

Assessment is done at least once a month during the whole year,
in ,key periods“ during flushing, flowering, and, in broadleaved
stands, in autumn fall, more frequently, at least three time per
month, together with collecting of precipitation and soil water.
Observer records given pheno-phase, in the scale of 33% records
flushing, flowering, autumn colouring and fall, secondary flushing,
and any extraordinary observations (mechanical damage of the
crown or stem, extraordinary leaf or needle fall, occurrence of
leaf eaters and bark eaters, felling in the plot etc). Evaluation of
individual trees is done at ten trees, of the same land position.
Each observer has digital camera, thus visual assessment is
documented.
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Monitoring zdravotniho stavu lesa

strom se provadi u deseti stromi ze zemé vzdy ze stejného mista.
Kazdy pozorovatel mé k dispozici digitalni fotoaparat a vizualni
hodnoceni prubézné doplnuje fotodokumentaci.

Na konci roku 2009 byl na plochach D1 instalovan systém auto-
matického sledovani korunové vrstvy porostii. Na plochach neni
k dispozici privod elektrické energie, proto bylo nutné vyuzit
zafizeni, které je mozné udrzet v chodu napdjenim z akumula-
toru dobijeného solarnim panelem. Systém je zaloZen na digital-
nim fotoaparatu umoznujicim vytvafet panoramatické snimky
(360°), ktery je umistén na sklopném stozaru ve vys$ce cca 10 m
a snimkuje koruny stromt zdola. Snimkovéani probihd automat-
icky 4x denné, snimky se ukladaji na pamétovou kartu. Cely sys-
tém je dosud ve vyvoji — probiha ovérovaci faze, po které by mél
probéhnout vyvoj automatického zpracovani fotografii.

V kvétnu 2009 se konal ve Slovinsku mezindrodni interkalibra¢ni
kurz pro hodnoceni fenologickych fazi a prezentace nékolika
moznosti kontinualniho pozorovani fenofazi pomoci kamer,
zpusobil vyhodnocovani snimk a také nékteré metody pro hod-
noceni indexu listové plochy (LAI).

Obr. 3.13:

At the end of 2009, in the DI plots the system of automatic
observation of the crown level was installed. As in the plots there
is no electric supply, accumulators with solar panels were used.
The system is based on digital photo-camera making panoramatic
pictures (360°), placed at removable mast, about 10 m high, snapping
the tree crown from down. Snaps are taken automatically, 4 xs per
day, and stored in the card. The system is still under development
- testing phase, after which the method of automatic processing of
photos should be done.

In May 2009, international calibrating course on pheno-phases
assessment was held in Slovenia, different ways of continuous
pheno-phase observations with camera were presented. Ways of
snap evaluation and some methods of the leaf plot index evaluation
were also presented (LAI).

Instalace stozaru s digitalnim fotoaparatem na plose Q 103 Vsetec /

Installation of the mast with digital camera at the plot Q 103 Vsetec
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Obr.3.14:  Raseni borovice na plose Q 061 Benesovice 31. 5. 2010 /
Flushing of pine in the plot Q 061 Benesovice May 31, 2010

Obr. 3.15:  Raseni buku na plose Q 103 Vsete¢ v roce 2010 /
Flushing of beech in the plot Q 103 Vietec in 2010
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Monitoring zdravotniho stavu lesa

Obr. 3.16:  Detail fotoaparatu pro snimani korunové vrstvy /

Digital camera in detailed view

Méreni indexu listové plochy (LAI)

Pro hodnoceni indexu listové plochy (LAI) bylo na vsech loka-
litich D1 provedeno opakované snimkovani korunové vrstvy
hemisférickou fotografii. Na kazdé plose bylo zaméfena a stabi-
lizovana sit 16 bodi ve ¢tverci 40 x 40 m. Snimkovani probéhlo
opakované ve vegeta¢nim obdobi ana podzim - v porostech
buku je tak mozné vyhodnotit celkovou velikost listové plochy
v ramci korunové vrstvy. Hodnoceni snimkt probéhlo pomoci
softwaru WinScanopy.

Obr. 3.17:

Measuring of leaf area index (LAI)

To evaluate leaf area index (LAI), repeated hemispheric photos of
the crown level were recorded in all D1 plots. Measured network of
16 points was stabilized in each plot, in 40 x 40 m square. Snapping
was done repeatedly, in vegetation period, and in autumn - in the
beech stands is thus possible to evaluate total leaf area index of the
crown level. Evaluation was done using WinScanopy software.

Hemisferické fotografie korunové vrstvy na plose Vsetec¢ 23. 7. 2009 a 24. 3. 2010 /

Hemisphere photo of the crown level in the plot Vietel, July 23, 2009 and March 24, 2010
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4. CYKLY ZIVIN A KRITICKE
ZATEZE

Kolobéh zivin je jednim z kli¢ovych faktort existence a fungova-
ni lesnich ekosystémul. V soucasném obdobi je ¢ast evropskych
lesnich ekosystémil ovliviiovana vysokymi vstupy dusiku, v nej-
zatizenéjsich oblastech jiz lesy nejsou schopny vstupujici dusik
plné vyuzivat a lesni ekosystémy zacinaji byt saturovany timto
prvkem. Prebytecny dusik je vyplavovan, prevdzné v nitratové
podobé, do podzemnich vod a dostava se do vodoteci. Toto obo-

hacovani (eutrofizace) lesnich ptid a vod o dusik se za¢ind odrézet
ve sniZeni rostlinné biodiverzity.

Mira resilience lesniho ekosystémuviiéi vliva kyselych a nutric-
nich depozic je ovlivilovana nejenom jejich mnozstvim a sloze-
nim, ale také ptiidnim typem, stanovi§tém, resp, druhovou sklad-
bou a vitalitou lesa. Soucasné s témito faktory za¢ina ovliviiovat
stabilitu lesnich ekosystémil jejich schopnost poutat a vyuzivat
ziviny a neutralizovat kyselou depozici, také nastupujici klima-
tické zmény.

Koncepce stanoveni kritickych zatézi umoziuje, na riiznych
typech lesnich stanovist Evropy, identifikovat lokality, kde acidi-
fikace a eutrofizace mize v budoucnu vyrazné ovlivnit vitalitu
lesnich ekosystému snizenim biodiverzity, zhorsenim pidnich
vlastnosti a kvality vody ap. Tyto informace, spole¢né s analyzou
budouciho vlivu imisni z4téze, zalozené na dynamickém mode-
lovani a scénafich zmén klimatu, umozni formulovat prognozy
vyvoje lesnich ekosystémii a vyznacit problémové oblasti v ramci
Evropy.

Cilem akce D2 je rozpracovat metody monitoringu kolobéhu
zivin a hodnoceni kritickych zatézi v lesnich ekosystémech zahr-
nujici vstup latek formou depozic, jejich prijem dfevinami a dal-
$imi rostlinami, vystup formou opadu a vymyvanim z ptidniho
prostredi.

Celkem bylo v projektu D2 hodnoceno 195 ploch intenzivniho
monitoringu v 19 participujicich zemich. Jde o plochy s tplnym
sledovanim parametrt (IM1), které je doplnéno o nékteré dalsi
aktivity. Jde o sledovani mnozstvi a chemickych vlastnosti opadu,
intenzivnéjsi vzorkovani asimila¢nich organt (analyza 4 ro¢ni-
ki jehli¢i) u jehli¢natych dfevin, hodnoceni mnozstvi biomasy
a zasoby zivin v ptizemni vegetaci. V obdobi 2009 - 2010 bylo
do projektu D2 - ,Cykly Zivin a kritické zatéze“ v Ceské repu-
blice zahrnuto 10 ploch intenzivniho monitoringu: Lasenice,
Vieted, Zelivka, Nova Brtnice, Medlovice, Klepacka, Luisino tdo-
li, Misecky, BeneSovice a Lazy.

Pro intenzivnéj$i vzorkovani asimila¢nich organu u jehli¢natych
drevin a hodnoceni zasoby zivin v pfizemni vegetaci byl vytvoren
v roce 2009 Field Protocol ,Sampling procedure for evaluationof
nutrient budget in vegetation in FutMon intensive monitoring
plots and more intensive foliage surveys (D2)“ (fiels_prot_bio-
mass_foliage_V1_150509). Pro sledovani mnozstvi a chemic-
kych vlastnosti opadu byl v témze roce dokoncen Field Protocol
“Litterfall sampling and analysis“ (field_prot_litter_V1_140509)
www.futmon.org/Fieldprot.htm.

Vzorkovani a analyza depozic, sbér a analyza pudni vody se pro-
vadély v souladu s metodami uvedenymi v ICP Forests Manualu
v Kapitole XIV; resp. Kapitole IIIb. PIné znéni obou kapitol 1ze
najit na webovych strankach www.icp-forests.org/Manual.htm.

Vysledky Setfeni projektu D2 ziskané na 10 plochach byly ode-
slany pro celkové vyhodnoceni do koordina¢niho pracovisté
v Hamburku. V tomto prispévku jsou prezentovany vysledky
ziskané ze dvou smrkovych, vékové srovnatelnych ploch, Luisino

4. NUTRIENT CYCLING AND
CRITICAL LOAD

Nutrient cycling is one of the key factors of the existence and
function of the forest ecosystems. Today, part of European forest
ecosystems is endangered by high inputs of nitrogen. In the most
loaded regions the forests are not fully able to use the input nitrogen,
and forest stands start to be saturated by this element. Exceeding
nitrogen is eluted, mostly in the form of nitrates, into ground water
and to water flows. This eutrophisation of the forest soil and waters
by nitrogen is reflected in decrease of plant biodiversity.

Level of forest stand resiliency against acid and nutrient deposition
is affected not only by their amount and composition, but also by
the soil type, site conditions, species composition and forest vitality.
Climatic change is another factor which starts, together with these
factors, to affect stability of the forests ecosystems, their ability to
use the nutrients and to neutralize acid deposition.

Conception of stating of the critical loads makes possible, at
different type of forest sites within Europe, to identify localities,
where, in the future, soil acidification and eutrophisation can
significantly affect vitality of the forest ecosystems due to lowering
of biodiversity, worsening of soil characteristics and quality of
water etc. This information, together with analysis of future effect
of air pollution load, based on dynamic modelling of the climate
change development, makes possible to formulate prognoses of the
development of forest ecosystems and to point the problem regions
in Europe.

Aim of D2 action is to work out the monitoring methods of
nutrient cycling and evaluation of critical load in forest ecosystems,
including substance input in the form of deposition, their input by
tree species and other plants, output in litterfall and elution of the
soil environment.

Within the D2 project, in total 195 plots of intensive monitoring
of 19 participating countries was included. They were plots with
complete set of parameters investigated (IM1), completed with
some other activities. It is investigation of volume and chemical
composition of litterfall, more intensive sampling of the assimilation
organs (analysis of 4 needle year classes of conifers), evaluation
of overground biomass and nutrient supply. In the period of
2009-2010, in the Czech Republic, in total 10 plots of intensive
monitoring were included in the project D2 - ,,Nutrient cycling and
critical loads: Ldsenice, Vieted Zelivka, Novd Brtnice, Medlovice,
Klepacka, Luisino tidoli, Misecky, Benesovice and Lazy.

In 2009 the Field Protocol ,,Sampling procedure for evaluation of
nutrient budget in vegetation in FutMon intensive monitoring plots,
and more intensive foliage surveys (D2) “(fiels_prot_biomass_
foliage_V1_150509) was worked out. In the same year also Field
Protocol “Litterfall sampling and analysis“(field_prot_litter_V1_
140509) was worked out (see www.futmon.org/Fieldprot.htm).

Sampling and analysis of deposition and analysis of soil solution
were done according to the method as presented in ICP Forests
Manual, chapter XIV and IIIb respective — www.icp-forests.org/
Manual htm.

Results of investigation within D2 of the 10 plots of intensive
monitoring were sent to the Coordinating Centre in Hamburg. In
this contribution, results of the two spruce plots of similar age are
presented - Luisino tidoli (Orlické Mts.) and Zelivka (Stiedoceskd
pahorkatina), which differ in historical and recent deposition load,
and which are example of mountain forest and foothills.

The results presented show only inputs and outputs of nitrogen
and sulphur, i.e. of the elements which play an important role
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tdoli (Orlické hory) a Zelivka (Stredoceskd pahorkatina), které
se li8i svoji historickou i souc¢asnou depozi¢ni zatézi a jsou prikla-
dem lest1 horské oblasti a podhuiri.

Prezentované vysledky se zaméfily na vstupy a vystupy dusiku
a siry, tedy na prvky, které v minulosti, ale i v soucasnosti hraji
dulezitou roli v procesu acidifikace a eutrofizace lesniho prostte-
di a ovliviiuji vitalitu a stabilitu lesnich porosta.

Depozice

Pro porovnani obou smrkovych ploch byly pouzity vysledky
hodnoceni podkorunové depozice za obdobi 2008 a 2009. Plocha
intenzivntho monitoringu Zelivka patt{ dlouhodobé ke stfedné
zatizenym plocham jak depozici siry, kterd pod porostem lehce
prekracuje hranici 5 kg.ha'.rok’, tak depozici dusiku, jez v hod-
nocenych dvou letech osciluje kolem 10 kg. ha'. rok™' a ma ten-
denci k snizovéani (viz obr. 4.1).

in the process of acidification and ethropicazation of the forest
environment, and which affect vitality and stability of the forest
ecosystem, both in the past and today.

Deposition

To compare the two spruce plots, results of througfall deposition
were used, of 2008 and 2009. The plot of intensive monitoring,
Zelivka, is, in the long-term perspective, among moderately loaded
plots both by sulphur deposition in througfall slightly over 5 kg.
ha'.year?, and nitrogen deposition, oscillating, in the two years of
evaluation, around 10 kg. ha’. year' with a tendency to decrease
(see Fig. 4.1).

Obr. 4.1: Porovnani podkorunovych depozic dusiku a siry na plochach Zelivka a Luisino tdoli v letech 2008 a 2009 /
Comparing of througfall deposition of nitrogen and sulphur in the plots Zelivka and Luisino tidoli in 2008 and 2009
40,00 M Lusino Gdoli_N - throughfall
35,60 34.14 B Zelivka_N - throughfall
35,00 | : O Lusino doli_S - throughfall
29,72 OZelivka_S - throughfall
30,00 -
27,05
25,00 -
Ty
e
< 20,00
©
e
2
15,00 -
10,00 -
6,43 5,92
5,00 -
0,00 -
2008 2009

Naopak plocha intenzivniho monitoringu Luisino tdoli patii
od svého zalozeni (2003) k nejvice zatizenym plocham depozi-
cemi dusiku. V roce 2009 byly naméfeny pod korunami stromi
hodnoty tésné pod 35 kg. ha. rok™. Rovnéz depozice siry byly
v roce 2009 pod korunou nizsi, stéle vSak prekracujici 25 kg.ha™.
rok!'. Obé hodnoty patii k nejvy$$im v ramci deseti sledovanych
ploch.

Listova analyza a pfizemni vegetace

Odbér vzorkd pro listovou analyzu byl proveden v roce 2009.
Koncentrace dusiku a siry byly zjistovany ve tfech nejmladsich
ro¢nich jehli¢i (C, C+1, C+2) a jako ctvrty vzorek byl analyzo-
van smésny vzorek ¢tvrtého ro¢niku (C+3) a star$ich roc¢nika.
Vysledky jsou uvedeny na obr. 4.2a, 2b.

On the contrary, the plot of intensive monitoring, Luisino tdoli,
has been among the most loaded by nitrogen deposition, since its
installing in 2003. In December 2009 the througfall values measured
were less than 35 kg. ha'. year. Also sulphur througfall deposition
was lower, but still over 25 kg.ha™'. year'in 2009. The two values are
among the highest within the ten plots investigated.

Leaf analysis and ground vegetation

Sample taking for the leaf analysis was done in 2009. Concentrations
of nitrogen and sulphur were measured in the three youngest needle
year classes (C, C+1, C+2), mixed sample of the fourth class and
older was analysed as a fourth sample (C+3). Results are presented
in Figs. 4.2a, 2.
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Obr.4.2a:  Koncentrace dusiku v jehli¢i smrku na plochach Zelivka a Luisino udoli /
Nitrogen concentrations in spruce needles in the plots Zelivka and Luisino sidoli
18000
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Obr.4.2b:  Koncentrace siry v jehli¢i smrku na plochach Zelivka a Luisino tadoli /
Sulphur concentrations in spruce needles in the plots Zelivka and Luisino iidoli
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Z porovnani koncentraci dusiku a siry ve ¢tyfech ro¢nicich jehli-
¢, odebranych na v minulosti odli$né imisné zatizenych plochach
intenzivniho monitoringu Luisino tdoli a Zelivka, vyplynulo, ze
obsahy dusiku na obou porovnavanych plochach s vékem jehli-
ce klesaji, ale vyrazné se odliSuji v absolutnich hodnotach. Na
plose Zelivka jsou u vSech ¢étyt ro¢niki jehli¢i dosahovany pri-
mérné obsahy dusiku, které lezi pod hranici dostatecné vyzivy
(13 000 mg.kg!). Naopak vysoké obsahy dusiku i ve star$ich ro¢-
nich jehli¢i (nad 15 000 mg.kg") byly stanoveny na plose Luisino
udoli a potvrzuji dlouhodobou vysokou zatéz této lokality depo-
zicemi dusiku.

Comparing of nitrogen and sulphur concentrations in needle
samples of the two plots of intensive monitoring, Luisino tidoli and
Zelivka, loaded differently by air pollution in the past, it proved that
nitrogen concentrations decrease in these two plots with age, but
the absolute values vary significantly. In the plot Zelivka all four
needle year classes have the nitrogen amount under the sufficiency
level (13,000 mg.kg'). On the contrary, high nitrogen amounts also
in older needle year classes (over 15,000 mg.kg') were stated in the
plot Luisino uidoli. They confirm high long-term load by nitrogen
deposition in this locality.
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Oba regiony, kde se nachazeji sledované plochy, se v minulosti
odlisovaly mirou zatéze imisemi siry. Na dfive silnéji zatiZzené
plose v Luisiné udoli, stejné jako na drive slabé zatizené plose
Zelivka, stoupaji koncentrace siry s vékem jehlici. Vyssi, ale stale
normalni hodnoty koncentrace siry, byly zji$tény v jehli¢i na plo-
$e Luisino udoli.

V roce 2009 bylo provedeno na obou plochdch hodnoceni stavu
nadzemni vegetace. Z porovnani vysledkti hodnoceni nadzem-
ni vegetace na obou srovnavanych plochach vyplynulo, Ze vyssi
podil nadzemni vegetace vyjadreny celkovou susinou je na plo-
$e intenzivniho monitoringu Luisino udoli, kde byla zji§téna na
zkusné plose hmotnost nadzemni biomasy 128,06 g (640,3 kg.
ha) a nejvétsi podil tvotily dfevo opadavych dfevin a travy. Na
plose Zelivka byla stanovena susina biomasy na zkusné plose ve
vy$i 86,95 g (434,8 kg.ha') a jeji nejveétsi podil tvorily mech a tra-
vy. Podil trav byl na obou plochéch prakticky srovnatelny 32,34 g
na Zelivce a 38,75 g v Luisiné idoli. Chemicka analyza trav z obou
lokalit (viz obr. 4.3) potvrdila vyssi zatéZz Orlickych hor depozice-
mi dusiku a siry jak v minulosti, tak v souc¢asné dobé.

The two regions, where the monitored localities are situated, were
of different load by sulphur imission in the past. In the plot Luisiné
udoli, of higher load, same as in the plot Zelivka, of low load,
the sulphur concentrations are higher with higher age of needles.
Increased, but still normal, sulphur concentrations were measured
in needles of the plot Luisino tidoli.

In 2009, in the two plots, evaluation of the overground biomass
was done. Comparing of the results within the two plots shows,
that higher amount of overground biomass, expressed in total dry
mass, was in the plot Luisino 1idoli, where the weight of overground
biomass was 128.06 g (640.3 kg.ha), with the highest proportion
of wood of broadleaved species and grasses. In the plot Zelivka dry
biomass in the sample plot was 86.95 g (434.8 kg.ha) and the
highest proportion were mosses and grass. Proportion of grasses
was approximately the same in the two plots, 32.34 g in Zelivka and
38.75 g in Luisino tidoli. Chemical analysis of grasses in the two
localities (Fig. 4.3) confirmed higher load of sulphur and nitrogen
deposition, within the plot in Orlicke Mts., both today and in the
past.

Obr. 4.3: Porovnani koncentrace dusiku a siry v susiné odebranych trav na plose Luisino udoli a Zelivka /
Comparison of nitrogen and sulphur concentration in dry matter of the grass samples taken in the plots Luisino tidoli and
Zelivka
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Z obrazku je zfejmé, ze obsahy dusiku v travé byly vice nez dvoj-
nasobné vys$si na plose v Luisiné udoli (37 200 mg.kg") oproti
Zelivce (18 901 mgkg"'). Z prepoétu na hmotnost vyplyvé, e
v travnim pokryvu je na plo$e v Luisiné udoli vdzano priblizné
7.2 kg N.ha' oproti 3,1 kg N.ha na Zelivce. Vyssi koncentrace
siry (2 390 mg.kg"') byly stanoveny v travé odebrané na plose
v Luisiné udoli oproti Zelivce (1 570 mg.kg"). Stanoveni v obou
pripadech byla v souladu s vysledky ziskanymi pti analyze jehli-
ol

The figure shows that nitrogen amounts in grass were more than
twice higher in the plot Luisino tidoli (37,200 mg.kg'), compared
to Zelivka (18,901 mgkg'). Re-calculated for the total mass, it
means that in the grass in Luisino tidoli there is about 7.2 kg N. ha’,
compared to 3.1 kg N.ha'" in Zelivka. Not that significantly, but still
higher sulphur concentrations (2,390 mg.kg') were stated in grass
taken in the plot Luisino tidoli, compared to Zelivka (1,570 mg.
kg'). The amounts stated corresponded also to the results of needle
analysis.
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Opad

Sledovani opadu jeho mnozstvi a sloZeni se na monitora¢nich
plochéch provadi v pribéhu celého roku. Pro porovnani obou
ploch byly pouzity vysledky zji$téné v roce 2009. Mnozstvi stano-
veného opadu je uvedeno na obr. 4.4.

Obr. 4.4:

Litterfall

Study of litterfall, its amount and composition, is done during
the whole year in the monitoring plots. To compare the two above
mentioned localities, the results of the 2009 were used. Amount of
litterfall collected is presented in Fig. 4.4.

Mnoistvi stanoveného opadu na plochach Luisino tdoli a Zelivka v roce 2009 /

Litterfall amount in the plots Luisino tidoli and Zelivka in 2009

Luisino udoli

Zelivka

Z uvedenych obrazkl vyplyva, Ze na plose Luisino tudoli bylo
v roce 2009 v opadu sebrano 287,73 g jehlici, které tvotilo 67 %
z celkového mnozstvi opadu, ostatni slozky pfedstavovaly hmot-
nost 141,78 g. Na ploge Zelivka tvotil opad jehli¢i 63,7 % z cel-
kového mnozstvi (350,49 g), zbyvajici frakce dosahly hmotnosti
199,18

Z analyz opadu (jehli¢i a ostatnich slozek) vyplynulo (obr. 4.5),
ze koncentrace dusiku v jehli¢i opadu je vys$si v Orlickych horach
na ploe Luisino udoli (10 794 mg.kg"), ve srovnéni se Zelivkou
(8 156 mg.kg"). Naopak v ostatnich frakcich byly vy$si koncent-
race dusiku zjistény na plose Zelivka.

I kdyz jsou patrné rozdily v koncentraci dusiku v opadu jehli¢i
a ostatnich frakci, pti pfepo¢tu na mnozstvi opadu zjistime, ze
v opadu jehli¢i je vazano priblizné stejné mnozstvi dusiku, a to
20,7 kg.ha! na plose Luisino tdoli a 19,1 kg.ha! na plose Zelivka.
Vyraznéjsi, ale opacny rozdil je pak u ostatnich frakei - na plose
Zelivka je vézéno piiblizné 20,3 kg N.ha'na ploge Luisino udoli
13,5 kg. Minimalni rozdily jsou v koncentraci siry v opadu jehlici
a v ostatnich frakcich na porovnavanych plochdch. Ty jsou i pii
prepoctu na celkovou sudinu, kdy se mnozstvi vazané siry v roce
2009 pohybuje lehce pod 2 kg.ha'! na plose Zelivkaa do 1,5 kg.ha'!
na plose Luisino udoli.

frakce nazky BK spojeny s ostatni /
fraction ,beech achene* included in others

| jehli¢i SM / spruce needles
W vétvicky / branches

O kdra / bark

O Sisky / cones

B Supiny pupenu / buds

B samci kvéty / staminates
O zivocCiSné / animals

O ostatni / other

frakce SiSky a semena slouceny /
fraction ,cones and seeds together
frakce dfevo spojena s ostatni /
fraction ,wood” included in ,others*

OOOmE®EO

jehli¢i / needles

vétvicky / branches

klra / bark

pupeny / buds

kvéty / flowers

SiSiky + semena / cones + seeds
zivoCisné / animals

ostatni / other

The graphs show, that in the plot Luisino udoli in total 287.73 g of
needles was collected in 2009. It was 67% of the total amount of
litterfall, other components have represented 141.78 g. In the plot
Zelivka needles were 63.7% of the total amount (350.49 g), weight
of other fractions was 199.18 g.

Litterfall analyses (needles and other components) show (Fig. 4.5),
that nitrogen concentrations in litterfall-needles were higher in
Orlicke Mts., Luisino udoli (10,794 mg.kg"), compared to Zelivka
(8,156 mg.kg'). On the contrary, higher nitrogen concentrations
were in other fractions, in the plot Zelivka.

In spite of visible differences in nitrogen concentration in litterfall,
both in needles and other fractions, recalculated to total litterfall,
nitrogen amount was similar in the plot Luisino udoli - 20.7 kg.ha,
and in Zelivka - 19.1 kg.ha . More significant, but opposite, is the
difference between other fractions — in Zelivka about 20.3 kg N.ha'",
in Luisino tidoli 13.5 kg. Differences of sulphur concentrations in
needles and in other fractions are minimal between the two plots
compared. Recalculated for total dry mass, sulphur amount was
slightly lower than 2 kg.ha in Zelivka, and up to 1.5 kg.ha in
Luisino udoli, in 2009.
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Obr. 4.5:

Koncentrace dusiku a siry v opadu na plochach Luisino udoli a Zelivka v roce 2009 /

Concentrations of nitrogen and sulphur in litterfall in the plots Luisino tidoli and Zelivka in 2009
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Pudni roztok

Na obrazku 4.6 jsou uvedeny vysledky sledovani z let 2008 a 2009,
porovndvajici koncentrace N, a S v ptdni vodé pod humuso-
vym horizontem a v hloubce 30 cm mineralni pudy na plochach
intenzivnfho monitoringu Luisino ddoli a Zelivka.

Koncentrace N byly pod humusovou vrstvou v obou letech mir-
né vy$si na plose Zelivka (az 5,02 mg/1) a naopak v hloubce 30 cm
byly koncentrace N, vyrazné vyssi (2,23 mg.l") na plose Luisino
udoli. Obé plochy se také odlisuji v koncentracich siry (5-SO,*),
zatimco v pidni vodé pod humusovym horizontem jsou prameér-
né koncentrace sirant vy$si na plose Luisino udoli, v pudni vodé
v mineralni ptidé je tomu naopak,

Pfi prepoctu koncentraci celkového dusiku v pidni vodé vyply-
nulo, Ze v roce 2009 se v pidnim roztoku pod humusovou vrstvou
nachdzi srovnatelné mnozstvi dusiku 10,6 a 9,8 kg.ha'. Dlouho-
doba zatéz lokality Luisino tdoli depozicemi dusiku se projevuje
vyrazné vy$simi hodnotami N, ve 30 cm (25 kg.ha™') oproti slabé
zatizené Zelivce (1,7 kg.ha™).

Odlisna historicka, ale i sou¢asna zatéZ imisemi siry se vyrazné
projevuje na hodnocenych plochach. V roce 2009 bylo na plose
Luisino udoli pod humusovym horizontem stanoveno 16,32 kg
siry na ha oproti 6,82 kg na ploe Zelivka. Stard a dlouhodoba
zatéZ imisemi siry se projevuje i v pudnim roztoku ve 30 cm
minerdalni ptdy, a to 34,78 kg siry na plose Luisino udoli ve srov-
néni s 14,62 kg na plose Zelivka.

Provedend hodnoceni jednozna¢né ukazuji, Ze se obé plochy
nachdzeji pod rozdilnym depozi¢nim vlivem. Pokracujici vyssi
vstup dusiku, nezZ je jeho vystup (vyplavovani) ptidni vodou, vede
ke kumulaci dusiku a k postupnému nasycovani lesniho eko-
systému na plose Luisino udoli v Orlickych horach. To dokazuji

ostatni/rest

SM - jehlice/needles ostatni/rest

Luisino udoli

Soil solution

In Fig. 4.6 the results of investigation of 2008 and 2009 are shown,
comparing the concentrations of N, and S, , in soil water under the
humus horizon, and in 30 cm of mineral soil, within the intensive
monitoring plots Luisino tidoli and Zelivka.

Concentrations of N, , under humus horizon were slightly higher in
the plot Zelivka (up to 5.02 mg/l) in the two years measured. On
the contrary, in 30 cm of mineral soil, concentrations of N, were
significantly higher (2.23 mg.I'") in the plot Luisino tidoli. The two
plots vary also in sulphur amount (S-SO 7). In soil solution under
humus horizon the average concentrations of sulphur compounds
are higher in the plot Luisino tidoli, contrarily; concentrations in
mineral soil are higher in the plot Zelivka.

Recalculated these concentrations to total nitrogen amount in soil
solution, in 2009, in soil solution under humus horizon, nitrogen
amount was similar in the two plots 10.6 and 9.8 kg.ha', respective.
Long-term load of the plot Luisino tidoli by nitrogen deposition
results in significantly higher N, values in 30 cm (25 kgha'),
compared to moderately loaded Zelivka (1.7 kg.ha™).

Different historical and recent load by sulphur imission is of
importance in the two plots compared. In 2009, in Luisino tdoli,
under the humus horizon, the amount of sulphur stated was 16.32 kg.
ha, compared to 6.82 kg in Zelivka. Old and long-term sulphur
emission load is visible also in soil solution in 30 cm of mineral
soil - 34.78 kg of sulphur in the plot Luisino iidoli, compared to
14.62 kg in Zelivka.

Evaluation shows that deposition impact is different in the two
plot compared. Ongoing higher nitrogen input, over-exceeding the
output (leaking) in soil water, results in cumulating of nitrogen
and slow saturation of the forest ecosystem within the plot Luisino
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Koncentrace N, a S _ v ptdni vodé pod humusovym horizontem a v hloubce 30 cm mineralni ptidy na plochach

Concentration of N,  and S,  in soil solution under the humus horizon and in the depth of 30 cm in mineral soil in the

Obr. 4.6: .
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vysoké koncentrace dusiku v jehli¢i a nadzemni vegetaci a rov-
néz vysoké koncentrace dusiku v ptidnim roztoku. Naopak pod
niz$im depozi¢nim tlakem se nachazi monitoraéni plocha Zeliv-
ka. Mnozstvi dusiku vstupujiciho do ekosystému je srovnatelné
s jeho vyplavovanim ptidni vodou, hodnocené slozky ekosystému
jsou ve stavu, ktery svéd¢i spise o potfebnosti dusiku (asimilaéni
organy, nadzemni vegetace).

Vstupy siry jsou na obou plochich niz$i nez jejich vystupy.
Mnozstvi siry v pidni vodé je vyrazné vyssi na plose Luisino udo-
li. Prestoze se na obou plochich jednd o rozdilné mnozstvi lze
jej charakterizovat jak dtsledek staré imisni zatéze ze 70 a 80 let
minulého stoleti.

Concentrations of TN - in 30 cm of mineral layer
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udoli in Orlické Mts. This is proved by high nitrogen concentrations
in needles and aboveground vegetation, and also high nitrogen
concentrations in soil solution. The monitoring plot Zelivka is under
much lower nitrogen pressure. Amount of nitrogen input into the
ecosystem is comparable to its output in soil solution, the state of
individual parts of the ecosystem evaluated (assimilation organs,
overground biomass) confirms rather lack of nitrogen.

Sulphur inputs are lower than the outputs within the two plots.
Sulphur amount in soil water is much higher in Luisino tidoli. In
spite of different amount of sulphur within the two plots, in both
cases it is a result of high sulphur load in the 1970s and 1980s.
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5. VODNI BILANCE LESNICH
POROSTU

Akce je zaméfena na hydrické funkce lestt a v Ceské republice
probihd na deseti plochach intenzivniho monitoringu, v evrop-
skych zemich na 146 plochach. Cilem je poskytnout podklady
pro vyvoj modeld vodni bilance lesnich ekosystému s vyuzitim
dat z ploch IM. Tato ¢ast programu je narozdil o pfedchozich
akei zaméfena pouze na zahdjeni méteni vybranych dopliikovych
parametrtl a sbér dat, nebot kratké obdobi feseni projektu Fut-
Mon neumoznuje komplexni hodnoceni vysledkd. To probéhne
az v ramci navazujicich aktivit.

Dostupnost ptudni vlahy vyraznym zpiisobem ovliviwje vitalitu
drevin a celkovy stav lesnich porostd. Stanoveni vodni bilance
ekosystémil je také zdkladnim krokem pro pochopeni fady fyzio-
logickych procest, jako je piijem Zzivin, rust ¢i reakce dfevin na
stresové faktory biotického i abiotického charakteru. Dosavadni
program intenzivniho monitoringu v ramci programu ICP Fo-
rests zahrnoval podstatnou ¢ast vstupnich veli¢in potfebnych
pro modelovani vodni bilance, stejné jako odezvu ve zdravotnim
stavu porostll. Cilem akce D3 bylo sjednotit a doplnit potifebna
méfeni, aby byla vyuzitelnd pro testovani a nasledné vyuzivani
modelt vodni bilance v celém spektru lesnich ekosystému Evro-
py. Vstupni udaje modelii zahrnuji zejména meteorologicka data,
hodnoceni vody v pudé, fenologicka pozorovani, hodnoceni ristu
drevin, biotickd poskozeni i hodnoceni zdravotniho stavu drevin.
Z tohoto ptehledu je patrné, ze plochy aktivity D3 vychazeji z plné
vybavenych ploch IM1, nékteré cinnosti jsou tzce provazany
i s aktivitami D1 (tloustkovy prirast dfevin, fenologie, LAI) i D2
(chemismus ptidniho roztoku) a jsou déle doplnény o vyhodno-
ceni a méfeni specidlnich parametri: méfeni teploty puady, ob-
jemové vlhkosti pudy a pudniho vodniho potencidlu, stanoveni
reten¢nich ktivek lesnich pid, hodnoceni podporostnich srazek.

Méreni pudnich parametr

V roce 2009 bylo pfipraveno a zahdjeno nové méfeni pidnich
parametr(l na vSech plochach D3. Méridla byla rozmisténa ve
ttech hloubkach minerdlni ptdy, v 10 cm, 30 cm a 50 cm, které
charakterizuji zonu hlavniho prokotenéni pro jehli¢nanyi pro po-
rosty listnatych dfevin. V kazdé z téchto vrstev bylo nainstalovano
jedno ¢idlo méfeni pudni teploty (Pt100), dva sadrové blocky pro
méfeni pudniho vodniho potencidlu a tfi reflek¢ni ¢idla obje-
mové vlhkosti ptidy Campbel CS616. Ptidni teploméry i sadrové
bloc¢ky byly instalovany pomoci jehlové sondyrky, ¢idla vlhkosti
pudy byla umisténa do tfi vykopanych sond. Pti vykopu a nésled-
ném zahrnuti byla vénovana pozornost zachovani ptivodniho
sledu ptdnich vrstev, aby bylo méfeni minimalné ovlivnéno
naru$enim piidniho prostfedi. Pristroje méfi kontinudlné, data
jsou zaznamenavana v hodinovych intervalech a nékolikrat
denné predavana pomoci modemi do ustfedny. Pribézny vyvoj
jednotlivych charakteristik je dostupny i na webovych strankach
Vyzkumného ustavu lesniho hospodarstvi a myslivosti (www.
vulhm.cz/xxx).

Meéfeni teploty ptidy a objemové vlhkosti ptidy pfi pouziti vyse
popsanych cidel 1ze povazovat za exaktni, sadrové blocky slouzi
pouze pro stanoveni orienta¢ni hodnoty piidniho vodniho po-
tencialu (SWP). Jejich presnost je pri nizsich hodnotich SWP
omezend, méfeni vSak dobfe slouzi pro identifikaci obdobi
vodniho stresu, kdy SWP rychle prekracuji hodnoty -1 MPa.
Presnéjsi hodnoty SWP pro vyuziti v modelech vodni bilance les-
nich porosti Ize pak stanovit vypoc¢tem z objemové vlhkosti pudy
a reten¢nich ktivek.

5. WATER BUDGETS OF THE
FOREST STANDS

The action is focused on hydric functions of forests, in the Czech
Republic it is carried on in 10 plots of intensive monitoring, in
European countries in 146 plots. It is aimed to collect data for water
budget modelling of the forest ecosystems, with the use of the data
of IM plots. This part of the programme only includes initiation of
measuring and data collecting of selected parameters, as a complex
evaluation is not possible within the short period of the FutMon
project. This will be done within following activities.

Availability of soil moisture affects significantly tree vitality and
state of the forests stands in general. Stating of the water budget
in the ecosystems is also a basic step in understanding of many
physiological processes, as nutrient uptake, growth, tree reaction to
stress factors of biotic and abiotic origin. Up to date programme of
intensive monitoring under ICP Forests included decisive part of
input data for water budget modelling, same as for the response of
the forest stands reflected in health state. Aim of D3 action was to
unify and complete measuring, to be used in testing and modelling
of water budget within the whole spectrum of European forest
ecosystems. Input data of the models are mainly meteorological data,
evaluation of water in soil, phenological observation, growth, biotic
damage, and health state of forest tree species. It means that the
D3 plots are based on the fully equipped IM1 plots, some activities
are closely bind also to D1 (diameter growth, phenology, LAI) and
D2 activities (soil solution chemistry), and they are completed
with measuring and evaluation of some special parameters: soil
temperature, soil moisture volume and soil water pontial, retention
curves of forest soils, evaluation of throughtfall precipitations.

Measuring of soil parameters

In 2009 new measuring of the soil parameters was installed and
initiated in all the D3 plots. Measuring equipment was placed
in three depths of mineral soil, in 10 ¢cm, 30 cm and 50 cm,
characterizing the main rooting zone of conifers and broadleaves.
In each level one sensor for temperature measuring (Pt100) was
installed, two gypsum blocks to measure soil water potential, and
three reflex sensors Campbel CS616 to measure soil moisture
volume. Soil thermometers and gypsum blocks were installed using
spine probe, soil moisture sensors were placed in three soil pits.
When digging and recovering the probe, original layering of the soil
was preserved, as far as possible, to minimize disturbing of the soil
environment. The meters work continuously; data are recorded in
one-hour intervals and sent to the centre via modem several times
per day. Development of individual parameters is available also in
websites (www.vulhm.cz/xxx).

Measuring of soil temperature and water content with the use of
mentioned equipment (probes) is exact, gypsum blocks give only
approximate values of SWP. In lower values preciseness is limited,
however, measuring can be used to identify period of water stress,
where the SWP values soon overcome the value of -1 MPa. More
precise SWP used in modelling of water budget of the forest stands
can be calculated of the soil water content and retention curves.
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Obr. 5.1:

Instalace Cidel objemové vlhkosti piidy na plose Lasenice /
Installing of the sensors of soil moisture

Obr. 5.2: Pribéh hodnot srazek (P), objemové vlhkosti pitdy (WC) a piidniho vodniho potencialu (SWP) v bukovém porostu na
plose Vsete¢ v suchém obdobi na podzim 2009 /
Development of precipitations (P), water content and soil water potential (SWP) in the beech plot Vsetec, in dry period
of autumn 2009
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Z obrazku je patrné prosychani ptidnich horizontt, ke kterému
dochazelo v prubéhu zarti a fijna v diisledku nedostatku srazek.

Stanoveni reten¢nich krivek

Reten¢ni kifivka popisuje schopnost pudy zadrzovat vodu pti
rtizné vlhkosti. Pro stanoveni reten¢nich kfivek byly na vSech
plochach odebrany vzdy tii opakovani objemovych vzorka pudy
z hloubek 10 ¢cm, 30 cm a 50 cm. V laboratofich Vyzkumného
ustavu melioraci a ochrany ptidy byl pro jednotlivé vzorky stano-
ven pribéh retenc¢nich kfivek pri sacim tlaku 0 kPa (polni ka-
pacita), 1 kPa (gravita¢ni voda), 5 kPa, 11 kPa, 34 kPa (kapilarni
voda), 103 kPa, 250 kPa a 1485 kPa (bod vadnuti).

The picture shows drying of the soil horizons during September and
October due to lack of precipitations.

Stating of retention curves

Retention curve describes retention capacity of soil under different
soil moisture conditions. To state the retention curves volume
samples were taken in three repetitions, in the depths of 10 cm, 30
cm and 50 cm, in all the plots. In the laboratory of the Research
Institute of Amelioration and Protection of Soil, development of the
retention curve was stated for individual samples, under suction
pressure 0 kPa (field capacity), 1 kPa (gravitation water), 5 kPa,
11 kPa, 34 kPa (capillary water), 103 kPa, 250 kPa and 1,485 kPa
(wilting point).
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Monitoring zdravotniho stavu lesa

Obr. 5.3:

Reten¢ni (pF) kfivky v porostu borovice na plose BeneSovice /

Retention curves (pF) in the pine stand of the plot BenesSovice
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Hodnoceni podporostnich srazek

Vétsina modeld vodni bilance lesnich porostu vyzaduje kromé
udajt o srazkach navolné plose také informacio srazkach dopada-
jicich na ptidu pod lesnim porostem. Ty jsou snizeny o mnozstvi
vody zachycené v korundch - intercepci. Mnozstvi podporost-
nich srazek v desetidennim intervalu je méreno pfi pravidelnych
odbérech vzorkil pro stanoveni atmosférickych depozic na plo-
chéach intenzivniho monitoringu. Pro vypocet dennich hodnot
byl pouzit prepocet tohoto mnozstvi pomoci vysledkil automa-
tického méfeni srazek na meteorologické stanici na blizké volné
plose. Pouze na vybranych plochéch bylo zahdjeno kontinudlni
méfeni podporostnich srazek pomoci soustavy srazZkomérnych
koryt s elektronickym zdznamem dat.

Evaluation of througfall
precipitations

Most of the water budget models of the forest ecosystems needs,
besides the data on bulk precipitations, also information on
througfall precipitations. They are lower in the amount of water
taken by the tree crowns - interception. Amount of througfall
precipitations, in ten-day intervals, is measured in regular sampling
of atmospheric deposition, in the plots of intensive monitoring. To
calculate daily values, results of automatic precipitation measuring
at the meteo-station, situated in open plot close to the intensive
monitoring plot, were recalculated. Continuous measuring of
throughtfall precipitations was initiated only in selected plots, using
the set of gutters with electronic data-recording.



