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1. ol [y 1. INTRODUCTION

lteseeOd3 | CP L O h Iz ICP Forests Programme (Internatior
(s jteOydtsded (etscteOA3 L Cooperative Programme on Forest Condition Monitori
{otetstf J) iz t d Y28 dzd yd has been continuously performed in the Republic of Se
Cdalsddez JtcOdzts tsH 200 3. since 2003. The Level | forest condition monitoringroét
hEdkO 1 desO 1 5o 56 fed programme is focused on the observation and asses:
sHdfsmMny (o j dzmise j dzts dzO of defoliation and discoloration of tree crowns on sele
HyWdzd® Oyd " § CtolzdzO H areas or sample plots in the Republic of Serbia, along
f Oteyd dzZOBO 1 RU, B d t5d dzH  other observations according to the ICP Forests Mat
sjtedlssted " d t4dtfkedd§J The system of forestondition monitoring is integrate
sMd3OtcO" © o d3 1 sd ez into the state forestry environment, with a number
sdMmisjdz fteO<j 0O MIsO® O institutions and their associates taking part in
Hic) OolasO®BMSC s tsCtlzy j ¢ j, programme. Their work is coordinated by the Fol
Zyd mMlsoalz" § dzj S sdzd ¢ 5 d ¢ Directorate and The National Focal Center (NFC) for
MOteOH dzd yd 30 § sH C ststed H forestcondition monitoring of the Institute of Forestry. £
d 1nAA gteBd " J, dzOy d 5 dzO0 example of this cooperation I ELRTAP* programme
feO<jj MBO® O hEzd® & R (Convention on Londgange Transboundary A
lteddjte o 0OCoj MlisteAQdiswt Pollutior), which was launched 25 years ago with the .
(sdm j dzyd *° © ts f toj ¢ 56 & of reducing air pollution in Europe. ICP Forests
90LHEMN R LOEO' j¢ O) ¢ & Programme (International Cooperative Programme
GBHJd&ZO MO yd? jd HO MmJj Forest Condition Monitoring) has been simultaneot
(ot j . CRuts® homgsj 8H o d° C performed under UNECE on 5000 plots througl
UNECEdMmistso toj df) Gls dadd t5d dzr monitoring vitality and health condition of Europe
sOYUOS O GHJ md f tc Gdsocfin Is ¢ forests. Every year the NFC of Serbia processes
MO j "0 (otetstf j. w9 Ccdlected in the field during the growing season, comp
sBtcO' & j f sHOISC § f tod € L a report and submits it to the Ministry of Agricultul
9JGjlsOyddasc fJtwdtsH O, Forestry, and Water ManagemenForest Directorate. Ar
HsMisOoe ? O GO [ dded Mmls Otsfr annual report on forest condition on the sample plot
LOMIsdIsj ¥ do ilsdef tc Gpted H d « Serbia is also submitted innBlish to the Programme
RLOJNISO s MlsO° & hdZ d§F Coordinating Center of ICP ForegBCC') in Hamburg,

sOYUS OO dwteBd j dzO J dzG d Germany.
sOSC' j Me OC | GtSHJ dzj ,
Y j debfetzrs @ . ORBOO P d3d € ' ¢ 2 MONITORING ACTIVITIES - LEVEL |
moOodiB ztceglz, 1 J d@3OY< oO.

Level | network was established for monitoril

2. dpsuvrRI1y{u8uvRrR [ 1 RUJT{ R thehealth condition of forests, their larggale spatial an
I temporal changes asell’as the changes over a specif
time period. This level of monitoring adequately cov

Jti0O 1 datsO 1 ° j [zMm the mostimportant forests in Europe. The Level | netw
LHtOo Mg PWBGc " Zd3O d ¢ d - contains approximately 6.000 monitoring or sample p
oo 3 deMCJ Htetsd3j dzj dzO N systemically arranged in the6 x 16 km gridnet aoss
dzj s - SH dats @ 9 tc] d3j dzM ¢ tsG  Europe. Some countries have a denser national net
dzed o SO Bsdzd ststcd dze © OH j € with the aim of providing a more elaborate assessmel
h 2 d3j iz (otetsl . { 6§ ) O the condition at the national and regional levels. The r

L CLRTAPi Convention on Longrange Transboundary Air Pollution

2|CP Forests§ International Ceoperatative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
¥ UNECE- United Nations Economic Commission fBurope

* PCC of ICP Foresfs Joham Heinrich von Thuneii Institute, Institute for World Forestry, Programme Coordinating Centre

of ICP Forests, Hamburg, Germanittp://www.icp-forests.org
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i tcd B dzd ®6dz8 0 O f Oteyj dzO parameters to be assessed at this level are crown cont
(BdsddzH dE OydE®»GES ©) chemical propertiesf soil and nutrition of forest trees.
cOmMf ste ' jdzdr E dBiyd 1

V s jHddzdd3 L j dg? OdBO f 5 3. METHODS AND CRITERIA

B0 k& yd?k ¢(sobflzdd’ According to the coordinate grid of sample plc
@ZOYd sdzOdzdesds d 64 ¢ d 5d2OC 3 sample plot is defined as a plot with a rod of a v
1des0 1 f§w©0OIy My MmdiHI colorinits center. The trees sampled for the assessme
~d BIL OB NSO ] dMateOdZO " the crown condition re systemically selected aspdint

cross clusters (Figure 1).
3. Jruvfrrt R sStRrRu[rtRMUY

J BO CtssteH d dzOIsd
HdSyd Me¢dr IsOYOLCO
Oteyd d&zO ¢€ts° O " 5L
dkz Otsj BB j . UL

CkzdzO MmMd misQ s309sdp@ 1
Is 1) .

dZzd 4O tcd S OL BJdtsddzH i€
CdzOfmMsjtt® MO 4 dzd Ml
fted®d esds dL &Bj " IsOT O
Figure 1. Sample ploti 4-point cluster with
6 trees and an example of replacing t
specimens

4 dzd O dzOfMmj Y Cteso detsMmisd €t
1. HBddOdlsj, 2. CCtHBAEJ!
fslsdhilsjdzgj, 5. bkEd@3dlkz<j
Figure 2. Crown canopy classes after Krafkt:
dominant, 2. codominant, 3. subdominant, $psassed
5. dying

Ui sdted ¢ d&zOe Four subplots oriented along the main comg

fs 25 m 1 directions at a distance of 25 m from the central pla

Bdtc® Mmj fts the rod- are established. On each subplot, six trees ne
), Cs" 0 My to the subplot center are selected as satmpés, resulting
Lsteyd Htco j <O into 24 sample trees per plot.The tree samples includ

O @FN=Q
c
=

N o0&
WSg
N

"0GegGo-c Nm
8§80 7o 3 A

fsH Emdztse sd3f t6 P tree species with a minimum height of 60 cm. The cr¢
zOmj ¢ 6 tetse dztsf) canopy classes after Kraft (dominant, -dmminant,
Is d&zO, C tsH s d3d dzO subdominant, suppressed and dying), are used
O d EkEdgddtwkz<©) , criterion for selectingtrees, excluding trees wit
£ sBLdtt L O { to significant mechanical injury (Figure 2). The selected ti
dr hilsj<j® 0O (4 are permanently marked with numbers for the fui
J  d= - dgyaRrE@ ‘ zO B permanent assessments. The trees which are remove
syJ dzj . d4lsOB kO Ct5° O to management measures or for some other reasor
LHBS9a O O ddzd dL dzi € dr replacedwith new ones. If a stand is clef@iled, the
dzseo dd3z MmJ dzj ¢ Ists9 Odzd d3 central point is kept until the establishment of a new st:

Omists’ ddz0 k& dsdd udhnls A sample plot is a permanent observation plot.

Yd dzstcOdzdzO sOYC O HB § BH onier determined by its coordinates, is marked wi
ulsOdzdz®j HEZ® f o teh d da ! ned by | nates, w
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BdsddzHd S Oyd MO IsOYS ©. metal rod in the field. Six trees, nkad with the number:
“J BHtej ' jdz dzO tfMmdatse z ¢ 1-6, are singled out at a distance of 25 m from the ce
sBJdzjyJdz d3i sOdzdzsd3 h d ff ¢ inthe direction of the 4 cardinal points.
YyJ dzlstc O, O k ftwOoayk yjJ
SHte] ' J dad Mk tcdzj Hdzj i "
Juot  j ds f 5 6 s OB Od Crown condition
BlS' JoddBO BH 1 HE 6. Within the framework of national an
. transnational research (Level I) and following the 2(
#lsOf 4 ClzdzO ICP Forests Manualcrown condition is assessed by t
classes of defoliation. Discoloration and combir
v sCoadlz zOyd sd : .
St OOy d s ko khse s damage classes are no longer included in the assessn
Czdz® My ftod B3O Y tedtelzy
2012. ecsHddzgy dL©OY O O ¢
fd sy dz0 {Ctsdgy diadzts s Bdz
shisj<j® 0O odhj dzaj t©WOHCJ.

v OB jlg@zOM] HiWtdkd Oyd jJj ftjdd® UN/ ECE d EU ¢
Table 1.Classes of defoliation according to UN/ECE and EU classification

sOmd  uljfjid Hj¥sd lio‘f,}‘igﬁ@ﬁ;g
Class Degree of defoliation Needle / leaf loss %
0 dzj d3one 0i 10%
fMzOe ( k4§ tsUdbghtOo .
1 (warning) >101 25%
2 mtcS & moderate >251 60%
3 * @ Severe >60i 100%
4 fMze O fdedr dzO 100%
[ dWtsdzd " Oyd " 0 M fJtetsy Defoliation is assessed in 5% intervals and i

5 % d ctkzfdhj mj & 5 € dztclassified into 5 groups of emen range (Table 1).

oné zZuf ¢ v {4 FOREST CONDITION MONITORING IN THE
[R1[ 1RIJL 1 REPUBLIC OF SERBIA IN 2016 - LEVEL |

U
|
tsSEEOBEZ tOHO Visual monitoring, conducted according to t
i dLeteh jdes dz® |Is ICP Forests Manual, was carried out in the period f
@ORE @iz &z d3j 6. € @ H et June to September 2016. It included crown condi
HZz dt SO O . f) jRif o jedy assessment and determination of damage cause
20 MkOC 0 Cttkdd d k- diseases angests. According to ICP Forests Manu

SH BEdzj flsd d hlEg crown condition assessments are mandatory on all
j fwsyjdzO Mmlso¢ @ ¢ onceayear, soil condition assessments every ten |
OYS OkO Mo OCj dctsHd?aS well as the assessment of the nutritional conditio
his® d MmOt j d fy o tec forest trees foliar analysis. Level | monitang in 2016
fzjOtc OdzO dzd L j sB09? O was carried out by researchers and experts from
ststeddze® 11RJ I BJ@gzgsd! nstitute of‘ F\or estry,
oddd Mz dMsttoy ds Oyd Djerdap’, "Kopaonik® and ‘Tara" as well as the Instif
Otlse s, m? Auwtead O of Lowlapd Forestry and Environment, \Now Sad ¢
Ctso O, A‘rJtGH(DUﬁuOﬁS)ﬁ;gWS-E- Vojvodi nagume .

dZdL d St h kOt df Figure 3 shows the spatial arrangement of Le
] Al oHddzOh &dj i I and Level Il sample plots on the territory of T
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Republic of Serbia presented in Geographic Informa
System (GIS).

Geographical Information System (GIS) is
digital tool designed for graphic and alphanuime
presentation of spatial data. It can store and manipul
great number of spatial data, perform spatial anal
and create models. GIS approach to the whole bus
of ICP Forests, which implies monitoring of largeale
forests at the national lelyés an indispensable tool th
provides an adequate representation of all data ir
actual coordinate system. GIS procedure is used -
the initial stages of mapping the network of sample p
(SP) and sample plot marking in the field, supportec
GPS (Global Position System) handheld devices, tc
final stages of entering data into the GIS system, ma
analyses and model s aaad
2011).

Coordinate Reference System (CRS) is usec
the practical application of GIS. Wi the help of
coordinate reference systems (CRS), every place ol
earth can be specified by a set of coordinatesiséts
degrees of latitude and longitude to describe a loce
on t he earthos surface
coordinate reference/stem is used. The coordinates i
projected onto a twdimensional plane by using a mi
projection. This and other relevant terms are preci
defined by international standards (ISO 19111:2003

The location of trees on the Level Il samj
plots in The Republic of Serbia was specified a
entered into the coordinate system. FigBrehows the
spatial arrangement of Level | and Level Il sample pl
The use of the most appropriate GIS application
allow us to get a clear representation of the rele
alphanumeric spatial data by selecting a desired tr
or a piece of data
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ICP FOREST MONITORING
IN REPUBLIC OF SERBIA 2016

LEVELI1 LEVELII

NATIONAL FOCAL CENTAR FOR
FOREST MONITORING - SERBIA

LEVEL I AND LEVEL II
SAMPLE PLOTS
DISTRIBUTION IN 2016
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Figure 3. Spatial arrangement of Level | and Level Il sample plots on the territory of The

Republicof Serbia in 2016 Geographic Information
System application (Qy.)
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4. 1. JI1TRJR1ITRsSOARMus[ U Y41l SAMPLEPLOTST LEVEL I

v stsC k6. 20cltsH ddzj e d In the course of 2016, defoliation was asses
BdtsddzH d ¢ G &GHE o g jidz@Q fddO®0 and damaging agents recorded and classified or
HJWdzd® Oyd"* J ‘di s B g = j Bzl sample plots. This report uses data from the field fer
sdf sod@&@BOdL tcOHE BHSE tsdfsmw reports filled by researchers from the Institute
fsHOYd dL -LWOHtafdiiddEte® ¢ t5° Forestry in Belgrade and the Instgéufor Lowland
RdzlMisdlskzls®O L O "MEdkOteMmlse s Forestry, Novi Sad in the presence of experts, fc
dzdLd MSt hEkdOttmMeats d X do inspectors, forest engineers and technicians respor
ftedmkmlsez Mmistezydzed = dzd y C for the particular sample plot localities or areas. Uj
hzd3OtemC dn ddy 4 * 4 8O d Is, visiting a sample plot, reports were also compiled by
tcJ 5 dzjotajtc fz Cs’ d B3O mkz 1 R Republic Foresy Inspectorate. They included the d:
fsfz¢ o 0" & dzO 1 sagjydz  teix di of the visit, the names of the attendees, the r
sBddZOMEO 1 RrRU, MOMISOs ? Oda important observations and the evaluation of
dZOH dzj Yy dzj Wi lkzBdzdy¢j h kd3 performed field activities.

z L HOIskzd3d sBdazOMEO d d This year activities were, as usual, carried ou
dzOo j Hj dzO dzO° 9 Oy dalfj Ots L ®# ( complete accordance with the stami$arof the ICP
sjtoj dzMSdd3 § shdztse d dgz0. Forests Manual. They included crown conditi

r ey 4 <d fn; ftotsc tc O30 assessment and chemical analysis of assimilation [
ftotstf d mMOdzed d3 e (3@ gz §® CAz The National Focal Center submitted the results
GHddzj ®HHOa '? sdz0 ° j { tetsy reports to the Forestry Directorate, as well as to F
ftedSClzy? j ded fr] 74 ELtsteyd ICP with its headquarters in Haomg (Annex 3).

Ofmd &3d dzO\y d ts dedRy JtistelzO@aid£. W 'ts, The field work on tree observation and cro
FtojHdets HBsMlsOadts t6j L Izdzls O condition assessment started on Jun& P16 in the

h Iz d3g d ced&zOedzsd3 MmjHJh Iskz FE STOLOVI - Kraljevo, on SP 58 and SP 60 and
MmMOdiBzteclz (¢pdaj S 3) . FE Kragujevac on SP 414 and ended on August
vdted de& d tc OH dzO s§2016 on t he terrgnkouldaj
ftosyj dzO MO 0 Cwkzdz® dzO  Despotovac.
£ D016 tsHddzd 1510620 y jetis H d The collection of samples for the chemic
gu [ [ [ liste©? jdpls I5R8u d 1 R U € analysis of assimilation parts was carried out in
stoqgumrl oA GOL Oawh #dz4° j period from Octoberto October 8, 2016 on 8 sampl
ceHddzy MO 1 RrRuU 41 dzO Isj toi plots, in accordance with the standards of the

TirdmMf slstsea Oy. Forests Manual.

ltedSEzy? OF § FLstcOC O | The obtainedield data were processed in tl
OmMdd3d zO0ydtsdzed = Gtce ©dzO 5B laboratory of the Institute of Forestry.
04.10.2016. ,HtMOOB88 1B Marking trees with plastic plates was startec
sOyo¢ o, O E ME&OHE MO 2016. The plates were placed with two short nails
ltcdtezyarf Oz h zd3j . thick-barked trees. The marking was carried out in J

ltedCE2? jdd fsHOYd MO and July, but it was spped in August because
zOB stcOIststed " d R dzMIsdIszls ©. required a lot of time. It will be continued in 2017.

{9 G6BHdd dO BItdd
1doesO 1 ftsyddzts ' Jj B dzj
] dzts Q3G . Vazsuydyd M f§sf
JSEMitt® dzO0 MlsOB O MO HJ
MlsOBOdZO oth jdzs “jJ Bk k¢

sBEkMisOo ? j dats ‘Jte o L O
[Bjdzj YO0 ] MsOBOXZO B(JdC<
GtsH d dzj .
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g4 dzd 40 dzsydyj L O tsBjdzj ¥ 0O 0O )] MsOBO&
Figure 4. Plates used to mark Level | trees

4 dzd 66. 64 lsOB dzO B J dzj ¥ 4 d2O § dzZsyYydyoOdz©, 1 deo
Figures5 and 6. Trees marked with plates, Level | SP 401

4 dzd g8 ulsOB dzO tsB j A Q@O \fodotstsydl 4 Ry 402
Figures7 and 8. Trees marked with plates, Level | SP 402
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dsdzd O@ 1N0sMmisOo? OF | f sdztswdry® B t§.d 985, R Lu. GB'od@did2 .
Figures 9 and 10. Installing the plates. Level | UbSP 8, Banjani SP 12

4.2. 3Ypgvygyus 1tlrNod 1 ¢ 4.2.NUMBER OF TREES ON THE SAMPLE
IR[JR1ITRSOARMESR] uvodYSO PLOTS

v 2016. CHddzd EZtcO' In 2016, the condition of forest tree species \
Zdsm¢ dna atefmMls©® dzO 130 B assessed on 130 sample plots. Defoliation was ass
tetsyd dzO HJWBdzd® Oyd " Jd ( and the damage caused by biotic and abiotic ac
szl tsC 59 Odzd ~ Bdtslsdy$ monitared on 2973 trees.

OCIsted &3O, dL o 29730 B @ dz@ Graph 1 shows the number of trees per spe

1 OMmiskzy ? §j dzsmis 9 tc fls © on the sample plots. Beech is the most common sp:
gsddzHd S Oyd mMedad Is Oy < O with 850 trees. It is followed by oak species. There
CteOWdCtsdzlz 1. 1 2C€ 9 O ° j 850z 535 Turkey oak trees, 394 Hungarian oak trees, and
Mmils OB O dzO, O MmMdzjHj] *~teOMmIsts sessile oak trees. Therare also 112 hornbeam tre
MdzOHEdz, @O0 CGBIAVY Mid@B Od&zO. while the remaining 553 trees belong to otl
LOMiIszf ? 12 Isip@ OdzGs Mis O dzd  d broadleaved species.

CEydzs 553 MmlsOB dzO. Out of 332 conifers on the sample plots, spr
[ H ZCE{ dzts 332 U d Is d ¢ is the most common species with 145 trees. Firs acc

BdsddzHd S Oyd Medd3 IsOySs Ods( for 68 trees, Austrian pines for 67, and Scots pfoes

MO 145 MmlsOB dzO. mE8dzoOy & dzd 52.

67, O Bjdzd BB MO 52 MlsOE The number of trees per species insignifical
1l ets” MisOB OdzO s o tefmlk varies in comparison with the figures from the previ

sHiEE dz20 ftojlsatsHdzj & tsH d dz year of forest condition monitoring.

sse — T

(o]
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Sessille oak OcTtanu nuwhapwu

Other broadleaves LipHu 6op

CnaayH Austrian pine
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OV dSps@miizy? j dsihis oattMmMisO Htco j <OkzdzDO R sdtzH d ¢ O
Graph 1. Number of tees per species on sample plot2016
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&d Oyd‘ k o tzifk © Oddf S @@
OLOdd Mk k& kOB jdd 2.

dwd
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%O cwoWdSsdz 2.

4.3 ASSESSMENT OF TREE CROWN
CONDITION IN 2016

The purpose of the crown condition assessn
was not to determine their causiect relationships
However, collecting these data over a longer time pe
and correlating them with the stand characteristics
give us a deeper insight into the causes of forest d
both in time and in space. The data on climi
characteristics, atmospheric depositiondestructive
insects, pathogenic organisms, forest fires, di
atmospheric effects, wild animals, rodents, or
distribution of lichen flora as an indicator of cert:
types of air pollution will enable us to make conclusit
about the correlation betwre plant vitality and
environmental conditions. Defoliation on all sam
plots in 2016 is presented in tables, graphs, and text:

4.3.1. DEFOLIATION - BROADLEAVES IN 2016

Table 2 and Graph 2 present the state
defoliation ofthe most common broadlez=V species
on the sample plots in Serbia.

In 2016,hornbeam and Hungarian oak provec
be the most resistant species, with small difference
the number of trees per defoliation categories.
defoliation was observed in 85.7% of hornbeam ti
and 855% of Hungarian oak tress. As it was the cas
the previous years of monitoring, the most vulnere
species was sessile oak with only 56.4% of trees wit
any signs ofdefoliation A slightly higher percentag
(57.3% of trees with no signs of defdion) was
observed in the category of other broadleaved specie

The results of the processed data on defolia
of broadleaved species in 2016 are presented in Tal
In order to provide more illustrative date presentat
the same results are preszhin Graph 2.
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v OB j20zOT1 | W 5 d2dflZd O w P 'te@h. ctizH R dzdl
Table 2.DefoliationT broadleaves in 2@l

rdWwesdd] 9yq¢ a@eaf
Defoliationi Broadleaves in 2016
. c [ MsOdz
JtOB| 1 EC09 Adte udzO_HIzsqls_ ¢ dzdh < Oy
Turkey | Hungarian Sessile
Hornbeam Beech Other
oak oak oak
broadleaves
1 4 d§None 85.7 74.0 69.7 85.5 56.4 57.3
# dzO/ESlyht 10.7 14.9 21.9 9.9 34.0 22.8
V3 o d&ZO / 2.7 8.2 7.3 3.8 7.1 12.1
mOC O / Se¢g 0.9 2.4 1.1 0.8 1.5 5.1
[ tcls o tead/ D 0.0 0.5 0.0 0.0 1.0 2.7
100 100 100 100 100 100
100%
90%
80%
70% B clso f
Dead
60% EMOC O
Severe
O dzOB @
40% Slight
oy j &0
30% None
20%
10%
0%
L teOB 1290 Kjts 4 dZOH Iz dz sdls® 0¢
Hornbeam Beech Turkey oak Hungarian oak Sessile oak

| cOWdS sl @dzd T R Otc . k6 2 d dzd
Graph 2. Defoliationi broadleaves in 2@l



4. 3.2. 1 [(ANJiRMbRRMPR 6v 2 4.3.2. DEFOLIATION 7 CONIFEROUS SPECIES
LITrRrRUR IN 2016

[ J Wisdzd * O @°  (&zthd s O Defoliation (needle loss) in 2016 was r
z2016. GtsHddzd dad  J %tc jindsdD registered in 85.5% of spee trees, 84.6% of Scots pil
Mditeyd % M08 OzO B | d e M8 @ trees and 79.4% of fir treesThe data on the defoliatio
fddzd. ik tteddy f tod dzd ydz of spruce are the only data that significantly devi
df oS¢ M dLHeaO O k2 f sH Oy from these fairly uniform results. There were no spr
dzd "J tj edmstcle Oaizts ddf ¢ o t§ trees affected by severe defoliation and only 3.5%
CObjetsted " OBO HJ W sHd MO ' them suffered moderate damades. it was the case i
Edzj toj dedds tshlsj <j ¢ d diz0. s O the previous yearsAustrian pine again proved to t
COB dzO" Eetetsy j dzd ° © Y4 Is d dz most vulnerable species, since only 35.8% of Aust

B Stg, e Y% Offis O BFLZO8 1 te dz pine trees were not affected by defoliation.
Fetotsy jdes HjWBsdzd Oyd " td3. Defoliation of the four coniferous speci

l tetsB dzj d3OIs dC@ydu jjW sdzd  occurringon the sample plots is shown in Table 3 ¢
Ud sd dzOtc O, LOMIskzY ? j dzd ~ Graph 3.

5OYUS OkBO, fLdCOoLOodkd ‘j I
3 oW dCsd 3) .

v OB j Q Wxsdzd T Ol ®ROtE &tsa § dzq
Table 3.Defoliation of conifers in 204

[ dWisdzd " Oyd ‘206 v j Isqd dzOte d
Defoliation Conifers in 208
md dzq wditey| Atedzd B 4 J dzd E
Fir Spruce | Austrian pine Scots pine
14ddBO / Nong 794 85,5 35,8 84,6
g dzOBO [/ Sl 7,4 11,0 23,9 7,7
Ld3j .o &2O / Mo 2,9 3,5 29,8 0,0
mOC O / Seve 2,9 0,0 9,0 7,7
[telsoets / Dead 7,4 0,0 1,5 0,0
100 100 100 100

100%

90%

80%

70%

Bf tlso s
Dead

EmO¢ O
Severe

60%

50%

Ouvdgj te§ d
40% Moderate
Ou d&zOB O
30% Slight

om j &0
20% None

10%

0%
mJ d&zO 4 iBte Yy © Ateded BBt 4 jdzd BBt
Fir Spruce Austrian pine Scots pine

JteOWdSsdal Bdzd T Q] @®OEd &2 G dzd
Graph 3. Defoliation of conifers in 208
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10 simdtsesk dLdzdlsda The collected data were used to compile a r
COtls O HJWdzd® Oyd "  j6. Lk ¢ tx of defoliation in Serbia in 2016 (Figurkl). The map
(Mzflx © 1 0 COotlsd ol ff tc, presents the spatial distribution of defoliation in Serl
tcOMf stcj H HjotsEA]" P.yd " j [ Defoliation was assessed for eactdividual tree on

r 4 Wtsdzd ° Oyd - © md ff toc tt permanent monitoring plots (sample plots). The obtai
sedzj Hdzd i3 f tsoteh d dzOd3O ( B d values were used to calculate the mean defolie
LO Mo OCts MIsOB dzts M j B dzts values for each sample plot separately. By interpols
dLteOyedzGo 0" £ Mmj MmMtejHS the mean values of adjacent sample plots, we obte
Mo OCk tedzjHdzz ftsoteh ddz the points with thesame defoliation values. We furth
Hdztsfylsd OyHJ w tsdzdiflz i H q used isolines to connect the points with the s:

hddzO HtsBd Jjdafj Mk O defoliation values. Isolines, in this case, indicate

way we obtained a clearer presentation of defolia

Is

dzd - oyd " j . ¢ O° O j d3 same mean annual values of defoliation in Serbia.
0o
d distribution in Serbia in 2016.

tc
s
dzd dzd * Qts‘J UtGJHfr]lS
Hdztsfnlsq’ HyWtdzd® Oyd "

ZOyddz GiEsclkz<j dz
cOMf steJ HO HJWBdd Oyd  J 6.
GtsH d dad .

tod
59
J W
L 5
tod
90"

10 15 20 25 0 5 0 5 50 S 0 65 >65

ddzd Q10s Otcls© HjWBsdzd Oyd J hedMSdrn o tcflls Oc w(@epdk © dzO Is j
Figure 11. Map of defoliation of forest tree species in Seibid016 (Orig.)
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4.3.3. duofdét19d LAr1d rorrd33 OVERALL ASSESSMENT OF

206, L JrRrR1R. DEFOLIATION IN 201 6

LYBt) HdO OdOdzdL O Hj!i A comparative analysis of defoliation
IsOB jAdfd dzO GcwOW < Bdez 4. 1 presented in Table 4 and Graph 4. Coniferous trees
HiWwtdd Oyd td3 dzj L Ono O<] (glightly higher values compared to the trees
Zzdh <0tthtdrn otilko, z 59 proadleaved species with no sign of defoliation (74.
bjLdzlsOl (tdilsOlstss Odz " ® of the total number of conifers and 70.5% of the t

[
(741% ©H EBCEYdse BS O M number of broadleaves). The trees affected
BH kCEYdse BBLE O MlsOB O® defoliation, both coniferous and broadleaved, are in
Zetetsy j dzd @3 H J W s HOYUJ B category of slight defoliation.
Zdh <@t ddtc0 & ftetsyj Md

v OB j4dr B3OtedzO Yy j dz0 HEG W wdadi'dOagd " j] &2 201
Table 4.0verall assessment of defoliation in 801

rdWtsdzd®  Ooyd  ©/ Def ol
vyilsddd [ dh<Otg

Conifers Broadleaves
1 4 ds®one 74,1 70,5
4 dzO/ESyht 12,4 185
LV d34 te/Makz€rate 8,1 7,9
moes O / S 3,6 2,3
fwlsoats |/ 1,8 0,8
100 100

100%

Bf glso ts

90% Dead

80% EmO¢C 0

Severe
70%
Ouv i34 tej dzC
60% Moderate
Og d&zOB O

50% Slight

40% M § &3O

None

30%

20%

10%

0%

Y § Is d dACotsifers [ d " < GBmoddleaves

OV dSCedB3OKdz0 syj dz0 HGdsSuafidzpyd 4§ &2 201
Graph 4. Overall assessment of defoliation in 2016
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5. vl ftrrir 61¢efRrRYITC T AJ5 COMPARATIVE ANALYSES OF
JrtrRJyrv -22B04 DEFOLIATION FROM 2004 TO 2016

. ‘ : The percentage of broadleaves with none, sli
15y Ok BES O ujlsd moderate or severe defoliation for each year in

¢ BH(JdzOdO, BJ L HiWsdad Oy eriod is given in Tables 5a and 5b and in Graphs 5¢
"OCsd HjWsdd Oyd SBO g0 b g P

tSGSH d faomsdydd j¢ fedtd By looking atthe figures for this seveyear

( . . period of time, we can observe that conifers had

C i qu)lgziso dzgl; Je Oo e < g QUB&S Is 4 .g highest values of defoliation in 2004 and 2005
- 0 ; dzals g H L w Edz ‘0 H ?‘U broadleaves in 2005 and 2007. In conifers, the last t

g ud q s HJd W d ud - J years were almost uniform in the number of tr

f&f s dgdfOHtG i gza,{ : < G;tf’g?r] s g‘ 5 qztsofr(])di affected bythe same category of defoliation.

fslsfzds k' jHdOYjd] (& B
dilssd COlsjd s ©dgd ° J .

v OB j5@Of stcj HA2ZO OdzOdzd L O H j W =267 Wiyleld qgOtlzd § j tedtsHE 2004
Table 5@ Comparative analysis of defoliation in the period 20@0167 conifers
[ jWtsdzd Oyd O iRQlsd dzOted 200 4
Defoliation20041 2016 Conifers
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
kgngsO 50.1 | 46.2 | 64.8 | 675 | 63.4 | 64.7 | 701 | 781 | 783 | 79 | 741 | 754 | 74.1
4 &zO B @
Slight

Ldsd B 19 | 591 | 118| 97 | 10 | 102 92 | 78 | 77 | 86 | 86 8 8.1
Moderate

30 325 | 216 | 19.2 | 236 | 22.7 18 10.8 | 10.7 8 11.3 | 101 | 124

Sr;]/grg Ol 00| 12| 12| 21| 3 | 24| 27| 33| 3 | 41| 54 | 44 | 386
IDtgaLZ ot o | o6 ] 15| o 0 0 0 | 03] 03| 06| 21 | 18
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

S BH zdh <OtemC dn o teml On the other hand, broadleavspleciesshowed

Btots® dztsfls d Mmis ©B O dzO i much strongerfluctuations in the number of trees
HijWsdzd ByfEec s Mo j <j dzj ¢ each categorpf defoliation thus it's difficult to speal
otemis O, Is d B dad § 587 ff about anyregularity. Afterthe most favorable year ¢
1 0Ctsdz 2015 AdzO° f 59 t5? dad © , 2015 ith the highespercenage of trees with no sigr
ftesyj dzOls MmMIsOB OO B j L L dz of defoliation), the percentage of trees in differ
ctsHddzd fttsyd dzOIls Btets® O My defoliation classewas back to average 2016.
HiWsdd Oyds jzi{ tjts ifj udptsts.
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U OB 5RO stej HA2ZO OdzOdzd L O H j W 26T Bdyd< Qtedze § jtcdtsHEk 2004

Table 5b. Comparative analysis of defoliation the period 200420161 broadleaves
[jWisdd Oyd Oiaad <Oted 2004
Defoliation2004- 20161 broadleaves

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

1N(;;n330 595 | 51.3 | 63.8 | 53.5 61 68.6 | 66.8 | 68.6 | 70.8 | 63.9 | 68.9 | 743 | 70.5

sdzOB O

Slight 27 33 252 | 30.8 | 27.7 | 21.5 | 225 | 24.2 19 21.2 19 15.6 | 18.5

L d3d & 12.6 15 10.6 14 9.9 8.6 8.8 6 7.6 10.1 8.6 6.4 7.9
Moderate

S"C}V(Zrio 09 | 07 | 03 |15 | 1 07 | 10 | 06 | 1.8 | 39 | 27 | 32 | 23
IDfaIZS‘S 0 0 01 |02 | 04 |06 |09 |06 |08 |09 |08 |05 |08

100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

100%

90%

80%

Bf tclso ts
Dead

EmMOC O
Severe
Ovu d3§ tej daC
Moderate

Od dzOB O
Slight

g § B0
None

70%

60%

50%

40%

30%

20%

10%

0%

2004 2006 2008 2010 2012 2014 2016

JtcOWdS mdE 5@ .HdzO0 OdzOdzd L O H J W =246 - Wiylsfd dgOted f J toed ts
Graph 5@ Comparative analysis of defoliation in the period from 2004 t&2@bnifers
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Graph 5b. Comparative analysis of defoliation in the period from 2004 t® 20droadleaves
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6. SAMPLING AND ANALYSIS OF
ASSIMILATION PARTS

Sampling of assimilation parts was perforrr
on 8 Level 1 sample plots in 261 The sampling of
leaves and needles for the analysis of nutritional ¢
was conducted on five trees on each sample plot.
concentration of nutrientsn the assimilation organ
depends on whether the leaves have been develog
full light or in the shade. Representative samples
leaves and needles must be taken from the upper thi
the crown (sun leaves).

The concentration of macronutrients imet
assimilation parts has strong seasonal dynan

> Therefore, the amount of macronutrients in the leave

the same tree will be different in the spring, summer

E autumn period. The concentration of macronutrient:

the leaves of broadleaved specietha beginning of the
phenophase of leaf colour change is taken a
representative of nutritional state. It is when
sampling on broadleaved sample plots was performe
Needles of coniferous species on the Lewe
sample plots were sampled during tmemancy period.
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RL BoOCts kZLjldr ELtstcOC O The samples were used to determine:
- USEkYNAREISBHEE (6 s - Total Kjeldahl N
- L § & fKdada Mg, Zn, Mn, Fe, Cu, Pb, Ci - Total K, Ca Mg, Zn, Mn, Fe, Cu, Pb, Cd
dB tsydls©e QCP] d3 dz0O and B by ICP method
- LS EfRRIsSdzZsted d3d Isted * M & - Total P by colorimetry
- VS EY diSARHNOdZOd&zd L Ols - Total C and S on CHN analyzer
v OB 620 OF | dMotOdz -@UEE jsdzj dglodzls & O
Table 6.The state of forest tree nutritiemmacroelements
N S P Ca Mg K
1 Is 1 tc s &iesS
q m P a/kg mg/kg mg/kg mg/kg mg/kg mg/kg
417 4 BBYO 12.3 1368.73 = 1131.94 = 14663.46  1012.04  5717.61
Picea abies
74 4 BEYUO 13.7 1479.99 = 143526 = 13359.98 122251 = 3795.68
Picea abies
418 v d fiyew 145 1520.62 = 1686.41 @ 12435.45  1347.87  6885.41
Taxus baccata
19 A d /@urkey oak 20.6 1740.38 = 2460.14 = 15603.70 122220  7887.00
Quercus cerris
77 A JI@urkey oak 19.2 1543.33 = 2918.49 = 12413.36 145853 = 8683.69
Quercus cerris
M ) Oc fegeast 27.4 240156  1413.69 = 3485179  3648.13  6062.46
Robinia pseudoacacia
56 # 0zO W Hudgarian oak 145 1881.25 = 1298.33  24667.66 1668.04  7432.64
Quercus frainetto
a1 # 0zO W Hudgarian oak 21.0 1921.93  3892.80  14707.34 312430  8090.16
Quercus frainetto
42 # 0zO W Hudgarian oak 14.6 1551.97 300941  15597.01  2362.24  7989.86
Quercus fainetto
77 4 & Bivrnbeam 12.9 1511.89 = 227131  23504.00 295692  5915.04
Carpinus betilus
77 [ 4 n kihixamy oak 16.2 2042.69  2009.97  17391.70 136228 = 6586.49
Quercus pubescens
56 ) olBeech 17.6 1889.90 140558 = 10312.44 120686  6744.15

Fagus moesiaca
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Table 7. The state of forest tree nutritiermicro and toxic elements

- WHE 5¢ I8 B fH ¢ Qdzd

J dzj B4 dels d

B Cd Co Cr Cu Fe Mn Mo Ni Pb Zn
1 dls I'emlsO/ Sp mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
417 B BLYOo 2057 182 <LD <LD <LD 6503 217842 <LD <LD <LD 29.59
Picea abies
74 B BLyOo 2488 192 <LD <LD <LD 4199 2863.82 <LD 274 <LD 62.87
Picea abies
sdMmO/ Yew
418 Towus baccata | 2459 251 <LD <LD <LD 10698 277.17 <LD <LD <LD 4978
19 A ji@urkeyoak ) os 199 <D <LD <LD 126.87 74598 <LD <LD <LD 33.01
Quercus cerris
77 A dl@urkeyoak 2,59 151 <D <LD <LD 80.14 41883 <LD 7.49 <LD 43.18
Quercus cerris
41 J Octkgedst o) o0 560 <D <LD <LD 102.20 15922 <LD <LD <LD  26.00
Robinia pseudoacacia
56 & (zO hHudgarian 0ak oo gg' 191 <|p <D <LD 139.69 1662.16 <LD <LD <LD  24.66
Quercus frainetto
41 & (zO hHudgarian 0ak ;0 g3 1 49 <D <D <LD 129.66 148255 <LD 153 <LD  29.49
Quercus frainetto
42 & dzO W Hudgarian 0ak 44 99 119 <D <D <LD 109.14 402.68 <LD <LD <LD 2874
Quercus frainetto
77 | & BiBrnbeam oo o) 5 o p <D <LD 233.90 45063 <LD <LD <LD 31.22
Carpinus betilus
77 fdndOY/ DO 4957 (| <D <LD <LD 12526 16349 <LD <LD <LD 21.80
Quercus pubescens
56 | b UBeerh 28.04 289 <LD <LD 4.89 212.39 217857 <LD <LD <LD 68.33

Fagus moesiaca
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TaB § &QPLF)TaB j 20 MO § SHOYdd@ZO t Oty dzd L O By-dap sn ldsd " M s MOHELY O © dedzdyo d
Table 8. (PLF)Data on the plot selected for assessment of chemical compositioadiésiand leaved_evel |

H w
tindd Bt stBH Hiyd Jts' (Ot | OskmBsSLSto| JJjBCLOYMCO *:gdffdag) 1 OH &5 t6 ) § MR S [MsOkO L of
Sequencaumber CountryCode Plotnumber Date of sampling Latitude Longi?ude Altitude Other observation
1 67 19 061016 44 09 49 204113 6
2 67 41 061016 4352 33 210507 8
3 67 42 061016 44 01 09 212915 8
4 67 56 061016 43 4355 202920 8
5 67 74 041016 4326 31 195411 24
6 67 76 061016 43 17 55 2041 33 12
7 67 417 041016 44 23 26 19 3 59 38
8 67 418 041016 433453 194755 37
v OB J90FEDM) 1 sH Oy djOth dedzd Odzpazg L ©
Table 9. (FOM) Datafile on foliar analysisLevel |
f 0fmg [ OMd
100 1000
TR PRI e q’rtsollfj'zls roste dzq@JfnlS1 1u@lbq I{mbod
Sequence '] '(:;)Itfsu Sample] ] tsfr]l 0 O @d LOsots Mass of | Mass of N S P Ca Mg s Zn Mn Fe Cu Pb Cd B s GHEO
ot Specieg . O dzO dzg mglg| mgg | mgg | mgg mgg | mgg | eg/| €g/| egl/|legl/egl egl|eqgl Other
number number D Installation End date 100 1000 observations
date needles | leaves
g g
1 19 67019 | 041 050116 200216 23.1725 20.60| 1.7404| 2.4601| 15.6037| 1.2222 | 7,887 | 33.010 745.98 | 126.87| <LD | <LD | 890.00| 54.96
2 41 67041 | 056 050116 200216 4.1407 27.40| 2.4016| 1.4137| 34.8518| 3.6481 | 6.062 | 26.000| 159.22| 102.20| <LD | <LD | 2600.0|51.76
3 41 67041 | 044 050116 200216 42.4839 21.00] 1.9219| 3.8928| 14.7073| 3.1243 | 8.090 | 29.490| 1482.55| 129.66| < LD | <LD | 1490.0| 70.83
4 42 67042 | 044 050116 200216 | 17.4612 14.60] 1.5520| 3.0094| 15.5970| 2.3622 | 7.986 | 28.740| 402.68 | 109.14| <LD | < LD | 1190.0|49.99
5 56 67056 | 018 050116 200216 114391 17.6 | 1.889 | 1.4055| 10.312| 1,206 | 6,744 | 68.330| 2178.57| 212.39| 4.89 | <LD | 2890.0| 28.04
6 56 67056 | 044 050116 200216 35.4162 14.50| 1.8813| 1.2983| 24.6677| 1.6680 | 7.4326| 24.660| 1662.16| 139.69| < LD | <LD | 1910.0| 56.88
7 74 67074 | 118 050116 200216 32.276 |13.70| 1.4800| 1.4353| 13.3600| 1.2225 | 3.7956| 62.870| 2863.82| 41.99 | <LD | <LD | 1920.0|24.88
8 77 67077 | 041 050116 200216 20.3615 19.20| 1.5433| 2.9185| 12.4134| 1.4585 | 8.6837| 43.180| 418.83 | 80.14 | <LD | <LD | 1210.0| 74.39
9 77 67077 | 013 050116 200216 2.2794 12.90| 1.5119| 2.2713| 23.5040| 2.9569 | 5.915 | 31.220| 450.63 | 233.90| <LD |<LD | <LD |97.71
10 77 67077 | 049 050116 200216 17.4617 16.20| 2.0427| 2.0100| 17.3917| 1.3623|6.5865| 21.800| 163.49 | 125.26| <LD |<LD | <LD |48.27
11 417 67417 | 118 050116 200216 18.933 |12.30| 1.3687| 1.1319| 14.6635 1.0120 | 5.1717| 29.590| 2178.42| 65.03 | <LD | <LD | 1820.0| 20.57
12 418 67418 | 137 050116 200216 59.077 | 14.50| 1.5296| 1.6864| 12.4355| 1.3479 | 6.8854| 49.780| 277.17 | 106.98| < LD | <LD | 2510.0| 24.59
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7. TREE HEALTH STATE AND DESTRUCTIVE
AGENTS ON THE LEVEL | SAMPLE PLOTS IN
2016

Forest ecosystems are exposed to abiotic
biotic agents whose synergy maintain the balance o
ecosystem. In addition to the positive, we must
overlook the negative impact of harmful abiotic &
biotic factors that reduces the vitgliof individual trees,
stands and eventually the whole forest ecosystt
Bearing this in mind, the importance of monitoring |
health of forests and the impact of harmful biotic ¢
abiotic factors on forests has been recognized.

Sustainable forest manament requires
information about the factors that affect the vitality
trees and the state of forests. They can be obtained
through longterm monitoring of forests over large are.
It is this project that integrates the monitoring sysi
into the brestry sector and connects scientific rese:
organizations with business enterprises.

Level | provides annual overviews of the state
forests based on the observation of individual trees
permanent sample plots arranged in a 16 x 16
systematic gegraphical grid. The condition of tre
crowns and the presence of visible injuries are obse
and assessed on these sample plots. The condition ¢
crowns is estimated based on the percentage los
assimilation organs (defoliation). The Level 1 Is

. condition assessments were carried out in 2003

2014, and foliar analysis in 2003, 2015 and 2016
experts of the Institute of Forestry in Belgrade. 1
implementation of the Monitoring program is genere
one of the largest projects of forest bintol ever
performed in the world.

MONITORING METHODOLOGY IN 2016 AND

HOW IT DIFFERS FROM THE PREVIOUS
METHODOLOGIES (INTENSIVE MONITORING
BASIS)

The following chapters elaborate on the reas
we decided not to present the vitality of the forests
Level | sample plots in 2016 as a summary of
general health of the trees on these sample plots as
been previously done- reaching the conclusion
from the generako the specific. This year we used th
state of specific sample plots to presehe twhole
picture. Field manuals point to the repetitive characte
defoliation, discoloration and damage agents which
the subject of the Level | monitoring.

This practice that has been established
developed at Level | will become the basis fa tiext
level of intensive monitoring. The following te:
presents the points or Level | sample plots which
been chosen to represent other sample plots with w
they have dominant tree species in common. They

cr11ffar cimilar tvsnoae Af Aamane andiidae cimilar enacria:



ddzd Q20 Ry 419 [ jrOdzdys C ddzd Q31 Ry 49 [ ddgjted Rt
ftodnOdC ([tede. ) d ¢ Figure 13. SP 49 Oak miners (Orig.)
Figure 12. SP 419 Mchanical damage in the batid
(Orig.) and exit holes

g4 dzd 41 By 4 1 Mikigkaafdgiebukvine sdzd €O day ANBj <] 1
muve galice( J ted ¢ . ) BzGC(ofOtcd ¢ . )
Figure 14. SP 412 Galls oMikiola fagi,beech Figure 15. SP 413 Frost damage, bed€ig.)

gall midge (Orig.)
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ddzd €601 Rlu 65 [ tcOLBdAsk § d5dz@ [ 4 dzd €1 Ry w3480 HNedeoterus quercus
Figure 16. SP 65 Frost shake, a pine truakig.) baccarum( [ ted ¢ . )
Figure 17. SP 38, Hungarian oakleuroterus quercus
baccarum(Orig.)

-

4 dzd SBA IR U s2006 ff ts Ritsptojus ddzd QQIRUy 420 mHddyd

betulinus( [ ted ¢ . ) dLdz. wlse. ([tde. )

Figure 18. Carpophores dPitoptorus betulinus Figure 19. SP 420 Bark beetle tunnels with e»
(Orig.) holes(Orig.)
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t dz Q® rR v Cyrpidae, Totricidag [ tod ¢ ¢ dzd Q1 R v | 30RYnipidae( [ tod ¢
Figure 20. SP 38Cynipidae, Tdricidae (Orig.) Figure 21. SP 39Cynipidaegalls (Orig.)

g dzd € Q1 & | O ®ynipidae( [ ted G . 4 dzd @3 R v | 3BEophies tiliae( [ ted 6
Figure 22. SP 39Cynipidaegalls (Orig.) Figure 23. SP 38Eriophies tilliaegalls (Orig.)

2016. G tsH d dzd i to 2016 recorded atrend of crown vitality
Ph OO0 o9dlsOdzdetsmisd ¢ to improvanenton Level | sample plotsn Serbia. This
90yd d LO f¢weth ddsj alsoappliesttheareas in theastof the countrywhich
G SH d dzd L OB J dzj » J dz were hit by severe iebreak in 2014. This x@reme
stc] d3dzO o tej d3d dzM ¢ ©  dzj t weather disastesignificantly damaged the foresand
s tshilsjlsddzo, Is J H ts 9 threatened theirfuture management in terms
Htse OF § dmis d dz, iz fp d3c economic profitability of their damaged nature
ZzOsdoatsmisd €Ot o j tsd3® 1 resource(which are not regrable insome places
s JHddedd3 o3d Misd BBO Y The main results of the Levell annual
fn dzts o dzd csHdh ¢ d toj L assessmetill provide necessary data on the impatt
z 2 ftolzy d<yg dzj tz g4 5 harmful insects and fungiharmful human effects,
n ddzmj SOIsO ( ¢ ? d o C climate changandmany other factors on the health a
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ytse j ¢ o, C dzd B3O Is ig Tt ® dzdtf- te = vitality of forests.
yd ded zOyoO dzO@ L HtcOoe Mise j dzts

s/ Rfbuwus » 4 @& 8. CLIMATE CHARACTERISTICS IN SERBIA IN
I1drrR1UVL MR 2016

0 =

(
¢
b dzOdzd d &) 5/DB.& 5H d dzj Winter 2015/16

Winter 2015/2016 was extremely warm. It w
the third warmestin Serbia. The highest values of
maximum daily air temperatures in February and

1dBO 2015/ 2016. GiSHC
ks &zO, ktej<O dO ks dd €

g £ tStG:' dzj otejHdasmisg BOC M winter were recorded omwelve majorweather(MW)

90LHERO L OL gk tcnDtc H({)Odztt. in SerbiaTh t of rainfall wai i

B ) SEsdsh Cdn oM yos d stationsin SerbiaThe amount of rainfall wag mos
a3 parts of Serbia within the limits dhe average values

g: ggﬁ?? q iq,on g i .IZH dz.éf;lquso BH .Jé Crni Vrh recorded thesmallest number of days with

4O d3c(;92{q’ ';3 N J H O dzO ﬁjo Ufr] o Snow cover since the beginning of measurements ai
C i : station.

§5m ii i JH c %%, féﬁ;g b ?‘fg ISSBO L anlzh _ The mearair temperature durindné vv.i_nter_V\_/as

B0 j b dqdisjweOcky wsn | fhe rangegalt mBagLHELAD

| jBEEOHk O bk f O dzel dzigUd in the mountainous area# ranged from -1. 3 UC

' Kopaonik to 16 © on Zlatibor. The higheswinter

sEfOBddtl HE 1,6Ud d&O ) daytimeair temperature wame a s u r e cvadé ad

IS#GC'EE’JSOEIZ?GNEUE(?QES; gd?ﬁHCLupr iji ofaRdbitamyolbt ¢
S } Jtc; tsu @jHjdzd T H OO, i The number ofice days (with the maximum
5] B | Ok tésdé dqu s SH 0 daily temperaturéelow A Lwas in the range of days
d s 4 b A 1 07 i in Loznica and Valjevo to 12 days in ¢gga and in
u‘ézo gztg gz c ] 5L gdztg(y qg d 4 ¥ mountainous regiond ranged from 1%lays on Zlatibor
gz; y gzq’g] g%?’dzc) @0 J] sdzqodl‘;’ I6 st to 30 days orKopaonik. The recordedumber ofice
| OB ddj ¥ § tzs dz; W dzd T HOC deys was to 14days beIOV\the average number ftine
fesh) ydkse B O LO L ddh winter seasoandl17 to 23 day#n the mountains.
H O &zO 2O f O dzd ZOBO tsH 1 : The lowestwinter temperature of2 5 . &vas!(
) ’O O Isj ki | 2O EO recordedn Sjenica on January 90The number of day:
b ow' jddyd 20 O gz tmU u below freezing (with theminimum daily temperature
BEOL & T H OO ’ ho & (’jmm@ below_ A Qwas n the range of 26n Belgredeto 65
sH 00wy, sds ‘) b ddbsj e days in Pgega and in mountainous regioitsranged

from 59 days on Crni Vrho 77 days on KopaoniKk.he
number offreezingdays wa24 days belowthe averge
number for the winter season.

In Belgrade the meanmaximum and minimury
air temperature were above the Ingterm average

HOO k 1tyjcécd, O dO {f dzO«
HtS 77 HOMO dO stsfOtsded$z
hifMls Hs 24 HOdO ®&OTd tsH

0] J J SCGOHLE o s¢C tsd

E d t(%g 5 f:G gls(?z t]l]g d dg’aoé LandIZdZ’OgZdZ(; q during most of the winterlt was telow the averagen
i fetsfnJ co R sH (i O late December and early January.

© U i Jls -~ : C Odl 016 O d In Decembera heat wavewvas recorded otwo
7 sud " tsdg b ; . .tc; o OB i MW stations, while Kopaonik recorded two heat wav
. Odzcgfn =< HHSJJH J ‘13'} o ISL o dZoc[lw There were two heat waves January. The first hee
LOBjdzjy ) dzO HoO Ists daidalels wave was recorded in hLeskovac aridlasted frem
Cjcdhieso OO0 Ho O kisf ksl January 11 to January15". The second onetartedin
s cé)dzOfr] L OB i di iz b J late January in much of the country and continuet
T e Odz,‘liz obo d : %f.GTZJG q s tslj‘élz February. The feat wavethat in most parts og; the
Lo fsujs SO jd& ° Od country began in late Janudgsted till Februay 4" in
W Btkh Okl s{ &S ls dz 5 Q) i most places.Another heat wave was recorded
g JBiJ 5 CLO UJ d3U ( OdngOte ngﬂgt Kopaonik and in Sjenica in miBebruary It lasted from
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9j<dded di3j MisO. 1 © s i Ot Februaryl4”to Februaryl9".

Mtcd Hddzesd3 W j BtezZOtO L OB j dz The total amount of rainfall during the wint

sSH 14. HEt 19. WJjBWKEZOtO. waswithinthe average valsan most of Serbid from
Ve 2O Codzdyddzd f OH G 79.0 mm n Banatski Karlovac to 200.9 mmnc

9j<jdd HjdzEz wtBd  j B d dzO Kopaonik.

9fH dztsis d, sH 79,0 mm &E The maximum daily rainfalfotal was registerec

200, 9 mm dzO st Otsdzd € . in Vranje on January"7 andit was 34.7 mm. The

[ O0C Md B3O dzdzO H dz 9 dzO ¢ number of days with precigition of one millimeter ol
e edMmMlstctso OdzO® " j E 1 O & moreregistered in the wist wasfrom 14 in Zajé¢ar to
mm. 1 te’ HOdZO MO ¢ OH O9 d 29 on Kopaonik.

odhj, tcjedMmlstctso Odzdr Is5¢ The ragisteredhumber of days with precipitatio
10° J yOtelkz Hts 29 dzO s i Otsd of one millimeter or more in northern aimdone part of
1 OB Jj dzd 4 4 dzgd Blofs' H O dz central Serbia wasbove theaverage while the other

“JHdBEe dBddzddkilsteO d o dh parthad the valuebelow the average. Theaumber of
Y J dzls tc O dzdzj gteBd " J B dt (L days with snow covewasin the lower regions of Serbi
HSS " J E BMlsOdktsds Hj dzz B from 3 in Kikinda to 24 days in Negotin ar
MO MmMdzjydeddz fs8Ctedo Oy i3 Dimitrovgrad. In mountainous aredbe number of day:
4, Bt bk ddzlsj tco Odzz  with snowcover was in the range of 30 @rni Vrh to
d r g 3dlstets o ¢ to' 89 on Kopaonik. The recordegumber of days witt
Hy &zd &3O Btets® HOAO MO f snow coverwasin most of the country from 15 to 3
JtoOdze tsH 30 dzO A tocdzts ( daysbelow theaverage number okinter daysand 51
dmisteso Odzd Btets® HOAzO  dayson Crni Vrh The recordeschumber of daysn Crni
J o3 HjdRH L5 Hs 30 t Vrh was alsothe minimum number of daysith snow
Md ydese Bt O H OAZO L O coversince the beginning of the measurersest the
©O. 10BJjdzj)jdz Btets® H Ocstation. The maximum snow coverof 78 cm was
BOTd Bt HOdZO ©H ¢ (registerecbn Kopaonikon January 18

dzd yd . [ OCMd 3O dzdzO® o d fi During the winter, insolation was above t
dimstetso OdzO ° j deBGC k2 ° P da limits of the average valuéor southern and eastel
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It was the third rainiest spring in Serbia. T

Oz ic®dzi 6O & B A . amounts of precipitation measured on Mar¢h 2016

b 420 dzf I q da) on Zlatibor and in Poge
vted <jCqezsd disd " | f to ts ¢ daily precipitationtotals ever recorded at thesdw
duddsi § OHOsddzO® dL dgj tg Statiosinspring. _ ' _

| ZOkde e, bk 1 &yjcd The nean spring air temperature was in |

i fOHOeddz® dEOHO L(range of 11.0UC in Poge:
dZd yo ko k¢ sd ljtgtsdzJ<O.the mountainous areas t ranged f

JHS O ftetsdzj < dzO ISsz)qKopaonik to 8.3UC on ZI ¢

q dzls j o DWdzz ks Hl sHY ¢ d The highest daily temperature during the spr

tc

LOH LI 0 &k &0 cgoOf 2016 in Ser biwas measwed §
SddCk His 8 g O g dzgzdgfr]] ¢ Loznica on April 17 and inNegotin on April 18.
O]

"odh O Hdzj o dzO Isj &Y j Ice days with the maxim_um daily temperatt
i<0 2016. EHdds & bel oWyve&#éctbrdedonCrmVrh(twodays)ar
i 20 17. Of od &z@ ON Kopaonik L1 days). ' ' _
b Summer days with the maximum daily

temperature of e BoAaOoaPhadl
dzlzq’tGB:sOdgq’Xs;gOBHdsoto 20 in Novi Sad, L
Tk, Ho O H OO, q mountainous areas, one summer day was recorde
Crni Vrh, two in Sjenica and three on Zlatibor. T

a HOd&O, o O registered number of summer days was from two tc
days above the average numbmEr summerdays in
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One to five tropical days witthe maximum
daily temperature of 30.
number ofMW stations

The lowest temperature durirte spring was
recordedbn Kopaonik on March 26and it was1 O . .6
Apart from Belgrade,reezingdays with the minimum
daily temperaturédelow OA Gvere recordedacrossthe
whole country. In the loland areas there were from
daysinSommr and Ki ki nd &gahle
in the mountainsit rangedfrom 19 on Zlatibor to 4¢
days on Kopaonik.

In Belgrade, during most of the spring seas
the mean maximum and minimum air temperatsir
werearound the limits of the lontgrm averagen early
and midApril, it was above the average, while was
below the average late April.

Two heat waves were recorded in April. T
first one began in late March on several stations, .
then from April 3" it hit the whole country and lastit
April 7" at some stationstill April 8". Another heat
wave hitonly mountailmus regions Zlatibor, Kopaonik
andSjenica, and lasted eight days (A@#-19).

The totalsum ofrainfall in the springvasabove
the limits of the average valsién most pats of Serbia
It ranged from134.6 mm in Kikinda to 457.0 mmno
Kopaonik.

The number of days with precigtton of one
millimeter or more registered in the springisfrom 23
in Sombor and Kikinda to 45 on Kopaonik. T
recorded number of days with pretation of one
millimeter or morewas 4to 12 daysabovethe average
springvalues in most of Serbia.

The maximum daily precipitation sum wa
registered p Zlatibor on March 7" and it amounted to
80.3 mm.

March 2016 was thevettest on recordn the
observéion period from 1951 to 2016The March
maximum rainfall was exceeded inValjevo,
Smeder evs ka edqaahdaam kZiatjboraRdc
Kopaonik. The amount of rainfall measured on Ma
7™M2016 on Zéga and Bjenica exceaulep |
meanvaluesof precipitation for the whole of March
The valuesof precipitation sumrecorded at thes
stationswere also the highest daily rainfatbtals ever
recordedherein spring.

Zlatibor received 80.3 mm of rain. Thmeevious
March daily precipitation maximum o063.1 mm was
measured on May 22009.

Pogega received [@réioss
daily precipitation maximum of 72.8im wasmeasurec
on April 29", 1966

Sjenica received 74. mm of rain thereby
breaking he previous daily record of 46.Bhm for
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gSCOHO LOBJjOzj qJ dad dzO ¢ d d3(
10 1 &zOdetstekz j dL d3j
Hdzj o dzgd 3OS fifdddilz dff G H@B]fUHZO

EsCd3 ftotsdzj <O " jJ dL desfydt
BO°© 2009. CEtHddz.
v I1tyjied °J dL d3j toj dat
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March o that station, observed dfay 18"1989

Snow cover was recorded in mountainc
regions. The nmber of days with snow cover rang
from 6 on Crni Vrh to 37 days on KopaonikThe
registered number of days with snow cover was 3
days belowthe averagdor springin the lowland area:
andfrom 8to 22 daysn the mountais. The nmaximum
snhow coverdepth of59 cm was registered on Mari
11" on Kopaonik

During the spring,insolation wasaround the
limits of the average valudnsolation valuesranged
from 430.8on Kopaonik to 605.3 hours in Kikinda.

Summer 2016

It was a varm summer in most parts ol
Serbiabut average warnin the north It was the third
wettest summenmiZrenjanin. The amount of rainfallas

. above theaverag@ in norhern Serbiaand belowthe

average in the central regions.

The meanair temperature during theummer
ranged froml9.9 Ci n P o ¢ e gCan Negwntin 2rg
in the mountainous areas from 1Z28on Kopaonik to
17.2 C on Zlatibor.

The highest daily tmperatureof 38 C was
measur ed i n "NThe nurober oflsurhme
days with themaximum daily temperature above Z5
was in the raegagnelkiofyu@bi
83 days ar.ilm theanayntaihousregions the
greatest number gummerdays was recordein Sjenica
(39 day3, while there were nosummer day
Kopaonik. In Belgradethere were 76 summer day
which was 8 daysabove the average

The rumber of tropical daysith the maximum
daily temperature above 38, was in the range &4 on
Pal|NoWi Sad, Lozni cegatoXl8aly:
in Negotin, and in thenountainousregions there was
one tropical day on Zlatibor and two in Sjenic
Belgrade recorded 33 tropical days.

Tropical nighs with the minimum daily air
temperatureabove20 ¢ were recorded imost parts of
Serbia. Dimitrovgrad andmountainshad no tropical
nights except forCrni Vrh with onetropical night. The
largest number of tropical ights was recorded il
Belgrade 23 night3, while Negotin recorded th
maximum deviation from the average (10 nights)

The lowest temperature during teemmerwas
measured on Kopaonik on August™andit amounted
to 28 &. During most of the summerthe mean,
maximum and minimum air temperatareverewithin
the long-term averag@. Rapid changes from avm to
cool periods were registeredat the beginning of the
second half and in the middle of the third decade
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dzs<d MO fi3d dzed BO dzdzts &3 H dzj 9 « June, as well agtthe beginning of the second decade
odhtsd3a 8H @O0 ddidlstctsa ¢ tc OH k July.Cold periods were recordedtae beginning of the
dzd “ J B d dzfs, dL EzL j ® A tcdsts ¢ secom and third decade of August.

CdHAZO Bt MEO ds<. 108 '< During the summer of 2016here waonly one

LOBjdzi Y jde “d 1 j 56 te O heat wave in the period frodunel7" to June 28 in
sHMiskzy ©¢ j, HjMmjl des<d o ¢ Vranje and Dimitrovgrad.
10 dzdy O Isj di3f J tOIlskztcO The total rainfall during theummerwas within
ZO stfOsddSlkz 13. Osw.lzfmdst the limits ofthe averagan most of Serbia. Seasan
9J<JG HJj&O djlS jeé {fjted t precipitationsumswere belowthe average values i
i3d dzd QAR dPIsZtc® o OL H &z~ O Kraljevo andabove theaverage in the north, west ai
odhjetsHudh® jg ftetsmj CO. L southof Serbia.
RO dzd Bz fotsd dzZOBO k& 7 &zO During the summer, the insolation was witt
fsyjlsStsds Htekzej f sdztse  dzj the limits of the average values in mostf Gerbia.
- k40, Cots d {ftyjlsC tsd3 wtInsolation values ranged fro680.6 hoursin Sjenica to
fjtedtsud Mk Bddd Hejsl st 902.6hoursinNegotin
OoGclkzMmlsO.
utsEBd3 dzjlsO©O 2016. tjac Autumn 2016
sStsf dztslsdzd IsOdzOf k& § Jj ted SHI
d rddisdlstcso GtcOH Iz. Autumn air temperatures were within the lim
uzBBO fOHOs ddzO IstsC sd3 of the longterm average.
steBd  j BJd&zO Ek GcttOdzsdyoO Rainfall amounts were within the limits of tt
4jLBdemC j§ ¢ tsdzd yd daj tf 1 @ average in most parts of Serbia, while it was in
otej HdetsMisd Bddzj Mk [ s tecategory of very rainyn the south of the country. O
otej Hdzsisd B ddzj Mk dzO fnJENovemberg'Kur gumlija exceed
vsCtsdy dzj s0O, ste@° OF j  maximum precipitation sum.
CteOdzd yosO ftetsfnj ydad n o to The mean air temperature in autumn ran
gteBd " J . ltejHdetsisd Mkzdzy from10.08i n P o g e gzdn Belgradd, @nd i@ th
SH 630dzéydt mts j9 02, 6 YOMmt mountainous areas from 4e60n Kopaonik to 8.4 on
Zlatibor.
O 2Odzd y @ dBd cIsHY dzj The highest daily temperature during the autL
was measured in Banatski Karlovac on Septemb®r
mimd 0 IsjdifjteOlskztcO and it amounted to 32.8.
odhjetsudh je s C0O. The number of summer days, with the maxim
stsdkzd yddz©0 § OH Oo d dzZ® ° j daily temperature above 25, was in the range of 18 i
BqdzO £k ctOddyoOodB0 f§tsmjipPalil,evkcagujal jevo and
‘kek Ljd®k ) BdEZO Bk COIjzajelar. There were two
skthkzddd d " j 8. dzts © j d one on Zlatibor.
Hdzj 8 dzad dBBOC M &3z dz € tsdzd yd dzj Tropical days with the maximum dail
dt6j HS O J BY jteOlszte® o temperature above 3@ were registered in most «
9

Is ]
Bdd&zO [k ddasjteo Odzlz tsHL 21 @, Serbia, except in the mountains. In the lower regions
1JB6OHE, O E § d&zOdzd dzl$ ¢ humbe of days with tropical temperatures was in |
st Otsded ¢z HROBJHE B8z dz2O range of 1 in Loznica, Valievo and Vranje to 11

1 Ohe@] Hdzj o dzO Isj &3f j t6 Ol Negotin. The largest deviation from the average nun
i fMidd dLd&jtej 2O J  E12. of tropical days was recorded in Negotin and
Mdflsj BBtO d dL detsddzO ° j amounted to 8 days.

Jtets’  dzj st dna HOdOM] hHd During the autumn, three heat wavavere
Isd &3 § tOIskztets st o d Bt dgdzlS § te &!( recorded at five MW stations. The firseat wave wa:
18 Ug, Ctddit - J LOBJ &) recorded in Palil and
steOclkz’ ez I s kH 8Bz SeptemberBto September 3 The second heat wa
10 jyotekz. v w' jddyd ME was registered at MWS Negotin and it lasted fr
1 &ZOIsdBtstelz * jHOdz dzj s d H (September 1%to September 8 The third heat wave

Jtets’ btesfmMSdn HOO,  was recorded in Sjenica in the perifsdm November
Isj BY j tOlkztetsdz BVe) daff Mgt 17"t0 November 2% and on Kopaonik from Novembe
9d<jB Hjdz wwed j, MmJB 20"to November 27,
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ftojH] dzd BO B BO®dOIs & ifgAsg Ao The number of freezing days (with the minimt
“JHdsE £ [ BLddyd, l©?”jdaily temperature below
1deBBlsddzz. 1 0" B ] OtsBigtstz i in Loznicato 17 days in Leskovac, and in the mount;
ftesMi O LOBjdziyJdets “jJ LBk from 16 on Zlatibor to 32 days on Kopaonik. Tt
v sk JjMmjdd L OB Jj dz. number of freezing days was 1 to 7 days below
sOdzOMO dzO0 il [ sl @; average number for autumn in most parts of Serbia.
LOBjdzjyjdz dzO 1 Odzd<bkz d s The lowest air temperature during the autu
13. hMijflsj d3BtcO. [ teze d Ists was measured on Kopaonik on Novembel" 3@d it
2O [ 14jcetkdd d kttO® O was12C7U
vicj Sl dztslsdzd sOdzOfM L OB J ¢ Ice day (with the maximum daily temperatu
fjtedsHkz tH 17. His sADOisddbel ow 0AC) were registe
200Hts 27. dzse j d3B 6 O. (one day), while the number of ice days in mountain
1l tets” Bte OL dzd n H O dzO, regionsranged from 4 days on Zlatibor and in Sjenici

si BB j cOlskztesd3 dzd )y tsd3 tsH 0 | to 7 days on Kopaonik.
E [ sLddyd H 17 HOAO E | There were two cold waves the autumn. The
16 dO0 1 &zOIlsds ks HO &Y ¢ first cold wave was recorded in Banatski Karlov
Bte OL dzd n HOdZO ° J LO “JtVeli ko Gradigte, Vranj e
ftesfj yddsd O oty jdg &j dzz w from September Z1to September 29 Another cold
10 dzdy O Isj i3 j cOlskzte® wave was recorded from Octobéf ® October'™in
dL i e 20 ' j dzO0 s s @isdeg ® ¢ Zrenjanin, Sremska Mitrovicand Belgrade, and i
12, 704 . Vel i ko Gradi g%te Odiobeo. Oc t
1l tots” dzj Hjdzdm HOMZO, M In Belgrade,the mean, maximum and minimi
sji BB j cOlskztesdy Gzd ) 2d® B F &zily air temperatures were within the limits of the ldeagm
F @3 stctso GtcOH Iz d ] ©@sCz  ° average during most of the autumn. It was below
f &z0dzd dzm S dd3 CtcO° j o d d3Qzj B8 j average in migDctober and late dvember.

H O dzO dzO | &zOlsdB stz d o The total amount of rainfaluring the autumr
s Osdzd € 2. was in most of Serbia within the average valué®m
tJedmlstctso O dzO Mz H#e @1 166.2 mm in Zrenjanin and 371.6 mm on Kopaonik.
Jd Mmj dzd . Jtcod ~ dzOH dzd OHzO tiz The maximum daily rainfall total was register
s Otedzso ykz, | jdzdSsd3 4 tOHd!' inVranje on November®@and it amounted to 69.5 mn
E 1] trstsfﬂs HR21l. MpplsP2@B c0O. [ The rainfall of 57.7 mm registed on November'8in
s ©dzO M J LOBjdzjyjd sH 5. Kurgumlij a exceeded t h
dtc] isMSCPlIsteso d yd d 1 J t5¢G tc C precipitation for that station. The previous maximi
JOHdM sz tsSH 6. HBB 10. ¢ wasrecorded on Septembél 1978 and it amounted t
0] 1l j BCGIOHLE d s ¢ tsd 54.6 mm.
fjtedsHO fMtej H® O, BOSC hd The number of days with precipitation of o
s B jcOBPEAEZR O B d dzO millimeter or more recated during the autumn was
odh jetssHdh® ja@ ftesmj € O. t the range of 29 in Sremska Mitrovica to 53
Mtej Hddetsdz BCIstsBtcO® d $ O jKopaonik. The recorded number of days w
Ve dZ2O0 € tdzd yd dzO0  OH O precipitation of one millimeter or more was in most
9j<jd3 Hjdzkz wteBd  jJ § By Serbiaabove the average while it was below the ave
o tej Hdz,tsfr]lsq’mmSle Hh6t6),“20ded dzgz i n Loznica, Pogega and ¢
s Osdzd C Iz During the autumn, snow cover was registe
[ OCMmd d3(D dzdz© H dz o dzO ¢ in the mountains and in lowland areas of one par
tcjedMmlsteso OdzO® | bk dltefs'k eastern and southern Serbia. The number of days
69,5 mm V skthlkzd3dzd " d ° snow cover in the lower regions of Serbia ranged fro
CdiMmd S d Hdzj o Rds ddfQ Y fda] B3R K in Vran e , Kurgumlija and N
MsOdzdykz MO 57,7 mm. { © dz Negotin, Leskovac and Dimitrovgrad. In mountainc
1lMmifdlkj diBtcO® 149 Y &smd sH d gzj ! areas, the number of days with snow cover ranged -
ltets® HOdZO MO f§ OH 08 d dz 3in Sjenicato 15 on Kopaonik.
d odh j, tcjedmistctso OdedRJ If we include data obtained from climatologic
ddzls j tco Oz ©H 29 E utej d&3f and precipitation stains into the analysis, it can
ssf Osdzd S z. ) OB j W@zP> Jf @i OB concluded that the highest seasonal rainfall was recc
CdHdBEe dBddzddj ste©® d o dh j at Osonica precipitation station (MWS Zlatibor) anc

37



d L i tc s fpjteyjdaddats ) Is HisC amounted to 409 mm, followed by Vlasina Rid (MV
Isyjed d wtejd@dmEts® [ dltetseVranj e) with 374.6 mm :
ssCtsd3 i Mmd Cd i L sdzi with 346.4 mnof seasonal rainfall.

shdsistej dz dzO0 § dzOdzd dzO izZ@, H ¢ It can be observed that during the autumn
d mis tsydzaj d =~ kyda gteB d  J 2016, the air temperatures were within the limits of
fsCtcdoOyd @3 4 b wim[d d3 | average valueand the precipitation was above the loi
dgdzls j tco Oz tsH 1 E 1 O Iz, termaverage.
H O dzO z 1 @ J joupsty zlz , | . During the autumn, insolation was below t
i3 lstctso GtcOH Iz v f d&zOdzd dz average valuem most of Serbia. Insolation valuere
an mdzifsdkdedf o Oyj &3 ‘"4 BdB in the range of 286.7 h
g4 Jddyd HB 15 d&0O st O da Kikinda.
ve?kEyk 2<d z O dzO dzd 1
C qz3Ols 5 dzs "fCapOe f e € d 7 MilsC
md HO “d ZO0" 9 <0 MiL
LOBJj dzjqj dzO dzO f OHOo9 d dzm ¢
) ZOldetsts) d dL dasOsfdial dzQ
tduE (1f8 10T ) MO 374
(1f& 1 diy)L thddn ¢ dg i3] @iz BResd dac
mm.
[y ;i Etudlsd HQ fi]idd
G tSH J dzj Isj BB j tOlskztesdz o OL
ftosmj ydegdr otcj HdzsMIsd © ¢
odhjesHdhje ftetsMmi €O
vsCtsd3 M dzd, stc©@° OF
dimf sH cteOded yO { totizfy jj wdpdhn
steBd " j. JtjHndatsMmisd Mk dzay
SH 286, 7) wQifpe itz 482, 1
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MONITORING AND ASSESSMENT OF AIR POLLUTION AND ITS
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Level Il Sample Plot- Intensive monitoring
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[ Gdzj Hdzts {f tsIP -jR dglsdj odts @ o dztb d dgs dzd Is ts
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{ cdzj Hdzts ff SIP R dzlscfodtis @ © ded Btsdzd Is tstc d dzc

Zi"oxdyyxdyd, zuv vi6YeO00) ALOS
Level Il Sample Ploti Intensive monitoring
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.l {r 9. INTRODUCTION

[ sdzd Is stc d dzG 9 d Is O dzdzts B I Level Il monitoring of forest vitality is ar
ftcj HiNlsO9 ? O fted Bj ¢ j dz applied system of comparative analyses which comt
ftoj HdBj sdzd » o Mls tc @zOdzUs © s ( Sstudies fom different scientific fields of forestry
h zds0tmise O. VIO Odats d d fitplte Scientific research in the Level Il monitoring of fore
flls ©¢ © h I dg® 1 do sl Ote®C Is condition is characterized by a more elabor
BzdzlsdHdmyd i dzd dzOte dzd d fyls multidisciplinary approach. Level Il measureme
ftcO<jbtlzj Y stejHdO odh j include an extremely greater number of parameters
Bsdzd Iststed dz¢ ©  1.dzO I q df jo Hsdzj the Level | monitoring. Level Il sample plots have be
Bsdzd Iststed dzc2, 1 ffatdin® O dzd te O dz, installed throughout Europe according to the harmon
[ ot MS 5@ ¢ Is d dzjj dals{@izfy ¢« methodology of the ICP Forests programme. -

Bd ssHsdZSEEed "
Ctodzlsd dzz O dzdets o t
fMs@¢k hEzkO & ¢ d B0 o dz@ forests with different environmental conditions.
jCtdtsh ¢ bkfdtse These forest biocoenoses belong to differ
{9} h d3fr] Cj B dtsyj dztsL j taxonomic groups and greatly differ in the diversity
sOCMsdetsdBMS dr  § ted §f OH dztsfyls species. They also differ in the degree of hur
cOLdZdS O & Hdo j toL
sdyo' © & Mddmd
WIzsz’qq"J, HS h Iz
Qo Oys d dB3d = O
Mstesedd 64 ddsdd3§>

CP For est primaryaim of the programme is to achieve continu
h j d3j toj ¢ ¢ measurement and collection of data on the stdt

dlsj sk interference and range from forests in which the dul
o dzls j dzL « impact has been intensified in order to improve ti
&GO Ek ¢t productivity to the forests which are managed ur
dzd L &3q ts very strict protection and conservation regimes, with
L Oh Is d Is j mere purpose of site conservation.
f) ldsjdds  Cfifx Forests are complex ecosystems defined
£ tOL dzd number ofdifferent parameters. These parameters
yd ° Od3C characterized by considerable variations caused
0 0 O continuous and complex interactive action of biotic

yd dzd z0y 0. abiotic factors.
RLOLtsoad d <yd?jod o The aim and at the same time the challeng

ftcdmMszf © Mk HO My dzO ¢ ts this type of scientific approach is toveal the laws anc
z Ftsuwsdisfds sig©®§ d dL e k draw conclusions about the phenomenon of Euroy
sdi3j dzgz fkh j¢ O h kRO Lk forestdecline and to determine causes and effects
ddzed MO° j fnd-fits fy g H d AyoLi observed changes.

<jdzgg ftosdj dzj . The assessment criteria of intensive for
stedlsj ted ‘ Iz dzqd f tetsyj dzj Mmonitoring have been defined and harmonized in su
dststed dz¢ §tsHEOL Zdj o O, Wway that afteentering and statistical processing of d
SHtcj ' jdd HO fj Htsedh Jrdg on forest condition, they can be easily compared, |
ZOCtdz kdzsmO® d MlsOlsdfmlsd 1 analytically and logically, and further used as a basis

s duSd dEOSCt st H , H ( various comparative studies. By perceiving the exis
Csif OtcOls d 9 dzj Mskznd* j. similarities and differences, we cancept or reject the

ttOL dzd C O, SHBOYEZ & Mj dd assumptions about the primary causes of the distu

f tod B3O te dzd o3 L tetsydzd yd dg@  natural balance in forest communities, predict the fu
tcOo dztsls j 3 J [k Oh pesizd g &0, trend of these changes and plan a strategy to pre
ss¢ dzOMls Odzq’ n ftsdgj dzO d further degradation of forests as invaluable nat
odh i ftddij ¢ szq’., h 7 3Ot )¢ resources.
HO? ] HjGLOHJ©BOS j hzdgO ¢ Byesabl i shing sampl e p
dzj f sy ¢ doy anHdzBfmsq NP Kopaoni k, Odgaci , Crr
[fdzd o OF j &8 ts&dzj Hdzd n 1 Joined the European Network of over 800 Level
¢sO, 11 s8¢ Ot dzils, 5 p @ ¢ sample plots.
Isted wteBd O My Gtds? zyc Sample plots established for intensi
ftcjCts 800 BdtsddzndS-®d  fy¢ monitoring of the impacts of transboundary air pollut
1 O3] josnek dzj 1 tez @z d dzls j on the forest ecosystems in Serbidevel Il intensive
O]
m

te
di3ts dzd Is ts te  dz@ ZlsdyoO- f tc j monitoring plots were established in the period fr
LOGO' j° O dz0 h iz 3 S j j ¢ 2009 to 2013, with 10 operating panels (from
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BdtsddzH d§ BQHF 8 RO s dztyofifalz different scientific fields of forestry grouped accordi
fitedsHlkz BH 20@%H i 2H0j1fi§ to the study field). All the Level Il aatities are carriec
f Odzj tzQf L 10 L OfmJ B dzd = fi out in compliance with the ICP Manual on methods
hzdzOtemlso O, Gtz d MOdzd = criteria for harmonized sampling, assessm
dMmMstcO) qwddf 0.0CIsdo dzetsfls d d monitoring and analysis of the effects of air pollution
Mfttse J HJ md Z mM¢ dzOu kz M forests.

Ctedlsj tod * aifQpozON @ dzes EL st "Kopaonik™ sample plot
Bsddlssteddzc d OdzOdzdL E ks _ _
hzgj i@ FaEdtsManuatz The Level Il sample plot for intensiv

monitaing on Kopaonik was established in 2010. 1

¢ &zi H dzs 521 "stf Ok sample plot is located in compartment 74
{ J Hode y d s d "Samokovska reka’ management unit in Kopac
[ & dzj H dzO fsoteh ddzO National Park, in a pure Norway sprudeigea abies

dzd Is -t dzi d S Oy d © NS @ dz€ (L.) H.Karst) stand. The area of this Level Il sample |
q

5 Ck 59 Odz®  ‘dii n| ON Kopaorkis 0.5 ha (100x50m).
gzg OB & mmdﬁ Jamd%m Gd% LH} After the location had been determined, -

5C 50 MR Odz@Y § ©dz0 dzdlzts & 1 geodetic survey of the site selected for the future sai

TEF
O

?

112 ey o
O]
o

‘ p -+ plot was carried out. All the trees on the plot w
g g] tlz E q dzefr] Oﬁff}ggﬁ?éﬂmﬁé‘ perr_ngnen_tly marked with numberg 195 on th_e bark
® (100x50dk) . A digital field map ofthe plot was _created. It include
1 & SHisj ' o 0%k s ¢ Oy &l the recorded trees. The position of each tree
G HJ ¢ o fded BOS & dzts C ( deter_mined by its co_ordinates ina 1 km grid. The dic
fOttyjdj. ws0O MsOs&kO b  MaP included the altitude of the presented terrain.
fls Oczdzed 8 L ZOS OKO dzO iC185s After the plot had been surveyed, a fence \
RLBGO' jdz ‘'J HJcdlOdd] mnd built to prdect the installed equipment from wi
CtBj Mk ftods oL OO fded d3? | ?Simalsggyd people who were not engaged in the pr
ow igure
f%i f: jzo q JOWN ﬁ???@gzig 330 d31 A tool shed for the instruments and equipmer
ftcdCOLORZO d odmddnS O ft] solar _panel and solar power supply for \{ideo cam
165 GjHjsMCd Mdd BOS were installed on the Level Il sample pl(Figures24-
flj fSHdLOSE BEtOH] COC 27
LOhIsdlsddzO H HJo? Oydu dd !
30).
10 1 RU 2 §BMmlsOe? j dzO
d dzmistclz a3 dals j , fnts dzO te dzq ]
&ZOf O 0 Mtk sd3 odMJ s ¢

bt dzdR4.1 Ry 1 fp®"EBdlsdzO tsSetcOHO d SCEk<dyoO
Figure 24.Level Il SPi the potective fence and the tool shed
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sdzd € J .y O, O o dzd COOu RAzOtcdzd 4 dzd COs Rdzls te ts dzdzd
E CkzaRrwd 2 st ( IRU 2 stfOtsd HSoatsSHO d&Of sdzO M
Figure 25.Equipment, tools and  Figure 26.Solar panel on Level Il f Odzj dzO
instruments inhe tool shed, Level I SP Kopaonik Figure 27. The ontrol unitof the
SP Kopaonik solar panel power suppsystem

idmOHO
ddzgj fsy
J ECE{ dO
ZO ¢ sdzim¢ dted dzj 3. 0 mwide) and one for people (1.5 m wide).
a3. Three subplots, 25 x 25 m in size, we
Vv BSoadtlkz tcedzj Hdzj J§ tihe established within the sample plot. The first subj
fotely j dzjder dH G &Bj2 5 - Is ts was intended for the assessments of crown cond
eyl @O ftetsyj dzgz MIs O O and tree increment, the second for soil surveys anc
tcyy @zOoL j di3° d W 1©@® yg ez® 6 ts d third for ground vegetation assessments.
Hso0oyd k. A subplot forthe purpose of monitoring crow
0]

qLO' j dzO0 t The fence was made of locust poles, w

J
f dzj Is d dz€ s Odzj 3 d 1 galvanized wire rope and galvanized wire mesh. |
N dy odfmddzj 2. 0 «two meters high and has two gates, one for vehicles
“JH o h
5

=

© = gy
245
B8

O fO<j*j MO O ¢ tots condition was established within the sample plot. 1
J dzj dLHO 8 j dzO d subplot 2, 25 x 25 m in size, had 30 trees selecte(
dzL d ° j 25 Tf25lsdff. © 2 jitsd€ fs0 the crown condition monitoring and assessment.
Ofils Odaz& s° dBO Mmj tyJ L Within the subplot for ground vegetatic
Q adtlk fIsf Oteyj dzj assessments, four squaaempling units 10 x 10 m wel
Ho 5° dz; Mk yJjlsdted ¢ dz, established for the purpose of floristic and vegeta
d3d dzL o[ d 10R210d3 L O W dzt surveys. There is a "buffer’ zone between the subj
StcO)y do OF ©. RLAJ "' & { ts andthe sample plot fence.
) hdq’@izlgOLBﬂffeﬁju ts 4820 . The following equipment necessary for t
O tsedzjHdzsdz f§ s? 2 ° J process of monitoring was installed:
ots' j ) ftesyj MO dBtsdedIlstst 7 15 collectors of wet deposition ("Throughfall
1 5 Csdzj CIststc O L O b) that passes through the crowns of trees,
Auough@m| ®f)f tetsdzOL d 9 15 litterfall collectors,
s OB OdzO f 5 snow collectors (‘'Bulk’),
5 (Bdzj CbsteO® ( MOSCEY? T 5 collectors (‘Stemflow’) for samplin
Codzj € Is 1AM uLl & Afjdzj ¢ deposition that pours down the tree,
Ctsdzj @emito®W) L © kL Bt 1 3 gravity lysimeters for the collection ar
HjfsLdyd j ¢t 0,Mmj MM analysis of the chemical composition of the s
1T 3 GcOodlsOydsdzO dzdL dc solution,
OdzOdzd L Iz nd ®3d° MC tsc 1 automatic weather station,
tcOMmls,o stc O a tool shed,

o SO IT0 IFIS
T3

-

=A =
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T 1 Okzkts®kBOIMEO d@jlsj Btets 1 asolar panel,

1T CE<dyd LO M3 "sO" |, ddz ! a camera system for recording and track

1 skzOtded § Odzj dz phenology.

Tcowgp d MdeddB3OY L O B Immediately upon fencing the sample plot
W oL o Kopaonik National park in 2010, the implentation of

the operative plan was initiated in accordance with
eh d dac prescribed methodology. The Level Il monitori

10 Bedzi Hdets® fso . ,

( programme included the following groups
g tg :)G ts° iz _GU‘SQ 4 I;Egaq?t@gf@g;g ﬁ;& 1;'3 g parameters: crown condition, foliar analyses,
qL o EJ X ;74 b s j 2Ol d o dzts G 1];chemistry, soil solution chemistry, tree inerent,
fesqd #f] Odzd T ) tﬂ.Jm B S s 15 & ground vegetation, atmospheric depositions, 0z

JoksB LT o - dzj Hg b g).ts O o injuries, meteorology, phenology, and litterfall.

1 50T i b ré On<g) dz 19 . O 054 The frequency of parameter monitoring is
i ) k ﬂ¥ O Wtz@d O tedgq y M shown in TableO.
LB dhlp@&dL 9ds?’ d "e@iipls, off tedafOs
ftedL jodgazQ Is Ofg dsts | W H jetints 1O g -
SH GLsdO,  djily jdestesds b dzdby
fesMisdtcs O

LYjOmEsls fEEO<jT 0 (&
fedSOL Odd Mk bk OB j dzg

v OB jlzO 1 ORI By MsOdzsMmls fteO<j O d ddzlsj dzt dlsjls Bsded s
Table 10. Parameters, frequency of observation, and monitoring intensity for Level Il

Vyd MsOdzsmMld fteO<j * O
Monitoring frequency
4SO j CtkdzO MISOBOdO/ Crown|/] O O j [Aseastanhyally
A tsdzd ° Ote dzj Follaraaatzses | 49 OC j H a fverghtworyefdszj
Mmj BdL O3 L/ $aikehgnissyd 49 OC dn HjMEyestenysarsd dzO
mj 3dL @d3? d tedatB)ds sSalsaifionchemistry s ts dzls d dZICantindzissly
1 to d to/ Oéirdsnent g9 O0C drn { [BserydivwyardzO
JedL j d3dz0 bGroeind lse@etpton O 49 OC d n { j BrergfisaiydadzO
b Is Bs MW j oS¢ O Atmgspheric depakitiod s 15 dzls d dZiE ntindmssly
s o Odzd Is j 19 Aieq@ality z & © s 15 dzls d dZiE ntindmssly
zIsjlsj tsHzosanjergzO / 1 s H d ¥ Angually
U 2601 ¢ tsH ( dzd , ZteO' j g The following continual and annui
sBO9? 0" & Ctdzlsddzz tcOdzets d measurements were carried out in @01
-V O | dzj Mk O0dzOdzd LY - Crown condition was assessed on 30 tr
MisOB OdzOs K@&BKA Yz sz Mo tcr [z . selected for this purpose.
-uL jsd Mk kL 6yt td defids - Samples were taken for floristic ar
) sOoyd mMS O, dflsts adldsRf] vegetation surveysj.e. spring, summer and auturr

JdG6d
CdmMPId J CIs ftedL § d3dzi dmtotg ( aspects of grounénd middlelayer vegetation in the
£ MmOMmilsts® ddzgd stand.
- VLB OF § 9 d&zOy dzf L - Wet deposition was sampled fro
Abr ougHfSemflodd Ctsdzj CIlstste® “Throughfall' and “Stemfall® collectors and soil soluti
tOMlso stc® dL GtcOo dls@Yd "Hatz from gravity lysimeters once a month.
3d Md ydesdz dzd o stz - Litterfall collectors were emptied in eve
-lted Mo OSB3 Isj tej dzmE ts field visit.
Mk Cdzj SIststed. L O dzd mded st - Continual phenological obsetions were
- stdzlsd dzgz O dzdgtd § dlz Wej ¢ carried out.
SMHd3OtO’ O. - Samples were taken from the trees sele:
-uL JIsdL thzydz MO tsHtej ' forthe assessments of foliar ozone injury.
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ftosyj dzz tshlsj<j® 0O tH L t5¢C - Weather conditions were determined on
-10 HibjttddddedmO* | d3j basis of data obtained from the automatic wea

sBtO®' jdd Mk 8HOYd MO station located on the sample plot and the Rept

MisOdzd y 4 Cs°" 0§ i sfils ©9 * Hydrometeorological Service of Serbia weather sta

By lsj stesdztsh € § dsidddSuzi { dg@ on Kopaonik.

~JHtcER] Is] slecsdzsh C 56 L Oo S5+ Each team kept a detailed record book with
1 O dfmded ¢ E3siIgE@ v Ols € 5d dates of continual assessments and material sampli

Bijtej O d Lttt O | dOIs wasinthe form of field reports filled for each field vi:

JECdUO HilO?ds fted Mmoo O and suitable for subsegnt laboratory and offic

Wisteddd tOHMzsE Is] o dftsC ¢ 1 analyses.

zOB stc O tcO M dzjc®i €

3

e

e e >3
4 zdi®8d 92 dsddzH S Oyd NS G SYOUSIR(®, F OB O . Z 5H
Figures 28 and 29Level Il sample plot Kopaonik, July 2016
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PP1,2,3 potpolia ¥ stabla za pralenje stanja kruna i pfiStavta za odrelivanje star
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Figure 30. Field plan ofthesampleplot, Level Il sample ploKopaonik

udlsiz@ddt dzOdz L o Hj desle RndsiPSLqls 7 dg@ tefiss & 20 dzdzs ds 5B dzd S 2 2 MS &zOHEZ MO Mk O° j dz dzO Isj tej
Cs'"k "] dLOHdEt Idd3 zEzROtME k6 c & {igigzEeidisn@p was cregtast chis @siitzteofFOreist@y in accordance with the situation in the field and the
initial draft of the sample subplots, created by a Faculty of Forestry team, in 2010.
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JedzjHdes Y52 ] " Ateded o “Crni Vrh™ sample plot

. Another two Level Il sample plots wel
vsCtsd3 20183. GtsH d dzj , . :
¢ dzj Hdzj fORYRdzj ‘| fa®  dzC :/Iséilro;%g;jalm 2013, one on Crni Vrh and the othe

HiczG O E [Ctes’ | tsted. . .
I dBdH S Oyd  MS e Ilsdas 6. . The Level Il sample plot on Crni Vrh is chat_(

. < .+ in "Crn Vrh - Kupinovo™ management unit i
8 1 E&gg)gzsoa; q 5 Lnj 2 lec ,;g @gze[ﬂ:fllﬁ compartment 17 in aype stand of the Balkan bee:

g@ gus moesiada [ G dzj H &z f 5o tg! (Fagus moesiagaThe sample plot is 0.5 ha in size (1
5
5

x 50 m) at 930 to 945 m a.s.l.
05 A 1®D 2O dOH BsEn After the location had been determined,

ts SHiG]' do0F k ¢ Oy geodetic survey of the site selected for the future sai

¢ . plot was carried out. All the treesnahe plot were
d 15 M glzt?j dégd;f{)pizqug?z@ fr]lzlz Béz :;sz permanently marked with numberg 1150 on the bark

.~ o Adigital field map of the plot was created (Fig@®). It
© i?zo[ dz?n q gls t; t(g 3 1qS?SI' ';lg %)? (32 included elevation data for the terrain on which

¢

s © position of each tree was presented

dzf(g&‘ & %39 (gégé; ﬁ]fﬁlgcg ;ng‘?’o s After the plot had been surveyed, en€e was
SHjIsMS s fded BOS built to protect the installed equipment from w

G animals and people who are not engaged in the proje
94 Ié Hg ‘@He?gzﬁpgjg gﬂ‘%@‘; The fence was made of locust poles, w

C
v galvanized wire rope and galvanized wire mesh. It is
gf dzs:O[tsE atGOodz, ; dzxo q ! meters high and has two gates, one for lefi(3.0 m
o d f)d dzj ) o o Wide)and one for people (1.5 m wide).
© hd

©Cowmwm
o~

&

O}

mggowIH&

gIagon

-3 =oIg3a
oo r G

X ot

OIT e >
e 0 +—

[EEN

udzq’CB]OJisq’dz.Hq’qu" MCIA tdsdZ v dzd BD 1 dsddzH d C Oyd * MK tdsdz

oten, Mjflsj 3B Ot 2( oten, ®BCIssBOt 201
Figure 31.Level Il sample plot Crni Vrh, September  Figure 32.Level Il sample plot Crni Vrh, October
2016 2016

L dzlz Ist®dedzj #i @zt y g dzy o tsf) IFsde, Three subplots for specific samplings we
f silst Ote Qi3] dem Ssde € t{i}) IS0 je y1j (@ establshed within the sample plot (one subplot for
ftesyj dzz MO O ¢ tolz §zOtc W§ € assessments of the crown condition and tree increr
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one for soil surveys and one for ground vegeta
assessments) as well as the buffer zone.

A subplot for the purpose of monitoring crov
condition wa established within the sample plot. TI
subplot 2, 25 x 25 m in size, had 30 trees selected fa
crown condition monitoring and assessment.

Within the subplot for ground vegetatic
assessments SSP1, four square sampling units of 1i
m were estaldihed for the purposes of floristic ai
vegetation surveys.

The following equipment necessary for t
process of monitoring was installed:

1 15 collectors of wet deposition ("Throughf:

9 ') that passes through the crowns of trees

T 15 literfall collectors (sapiers),
1 5 snow collectors ('Bulk’),

1 5 collectors (‘Stemflow’) for samplin

z L ts tedeposition that pours down the tree,

1 3 gravity lysimeters for the collection ar

CtleOo dlsOydtsdzO dzd L d canalysis of the chemical composition of soil solution,

1 a small house for storing the equipmentl¢

d dzinstruments.
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LEGENDA:
Granicapovrgi ne stanice Nivoa 11 (ogVakdylekjorizavlagnu depoziciju (15) Kolektorizavlagnu depoziciju koja
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Potpolja f:}stabla za pral enje stanja kruna i *rsﬂtahdsaaza odrelivanje star
Granica buferne zone @Uzorkovanje zemljigta @Kolektori za gumski opad
Granica povrgine za pral enje p Zeenminjei Qundiginegriaoctiij lei @Kolekﬁorizasneg

b dzd B0r d ¢ dls Odzded 1) dzZBoEOey o Hs joatfts & dAf) I$DELE) AR totelzly tdn
Figure 33. Digital field map of the sample plot on Crni Vrh

®u d Is iz O yfdds@fdd o | HifjloASGPL tc O Rrjdd Is d Is @ k& O tc s p sEHH] ¢ d |s Gsczddsfzi e dz@) Ok
s @i§dg0ls j tc J Alatigital field map was created at the InstitoteForestry in Belgarde, according tite situation in the
field.
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L 2601 ¢tsH ( dzd, FteO' j dac The following continuous and annu
sBO9? 0"k Ctdzsd dzz dtcOdzts d measurements were carried out in @01

- V' jdzgi Mk O0dzOdzd Ly - The crown condition was assessed or
MisOB OdzOs K@BOKAIAZ sz Mo ten 2. trees skected for this purpose.
- L ds(q iz ELsteyd - Samples were taken for floristic ar

Wdazstedmisdysc © d o j ¢ J JsOffjdtsd vegetation surveys, i.e. spring, summer and aut
dzj s¢dd - J mififydj ¢ Is f tod L j d3dz. aspects of ground and middkeyer vegetation in the
MedHS je MfteOISO Ek MOMIs "  stand.

- VLBt OF § o dzOy dzf L - Wet deposition was sampled fro
Abr ougH fSmfloid Ctsdzj CIstste® “Throughfall and “Stemflowl’ collectors and s
tOMmMlsotstc® dL cteOo dEO®Y d H"Hatz solution from gravity lysimeters once a month.

B4 Md ydesdz dzd o skiz - Litterfall collectors were emptied i

- lted Mo OCtsd3 Isj toj dzM < s every field visit.

Mk Cdzj Clsted. L O dzd mded st - Samples were taken from the tre

- vL jIsdudEdeydz MO tsHtej ' selected for the assessments of foliar ozone injury.
ftosyjdzz tshlsj<j® 0O tH L t5¢C - Phenological observations were carri

- ) teh j dke € ts dzls d dzlz © dzdz out continuously.
sSMHdB3OtO’ O. - Weather onditions were determined ¢

- 10 Hylsj tedsddzd MO° | the basis of data obtained from the automatic wee
EmMdzseo © tsBtcO®' jdzd MMk  tsH O station located on the sample plot and the Rept
zZzO Atedzsdz oterlz t 4§ kB dzd y¢ Hydrometeorological Service of Serbia weather sta
LOoOBHO wtBd | . on Crni Vrh.

10 dMmded € 3B wOIs Ctsd Each team kept a detailed log book with -
Bijtej O dzd ELtstel o O Jjneo @ dates ofcontinuous assessments and material samp
SH JSdUO HJBO? dts ftd Mmeltwasin the form of field reports filled for each fie
Wistedsd twOHMe Is] toj defiyC t§6 1 visit and suitable for subsequent laboratory and of
ZzOB st OGO m dzi sMSj wWOH analyses.

JedzjHdes 87 "[tsCtO Sample plot "Mokra Gora

1 esdzHd S Oyd MO IOYSCC The Level Il sample plot in Mokra Gora
| Bted d&ZOzOBd Wy Jj i 210 ¢ OL + located in compament 20 of "Mokra Gord Panjak’
Al sCteO TJ1@EOE, 9 jhIlsOysd management unit in an artificiallgstablished stand ¢
MmMoOMmists® d dzgd B(Rirds silvestBids tc © | € Scots pingdPinussilvestrig. It is 0.55 ha in size (110
fsotehddze sH 0. 55720 (110 50m).ltsaltitude ranges from 580 to 600 m a.s.l.
sH 580 d3. dz. ©. HB 600 d3 ¢ After the location had been determined,

1 s SHic] ' doO° k& dzts € Oy geodetic swey of the site selected for the futu
CGiBHjIMEBd Mded B3O & B ktHaz sample plot was carried out. All the trees on the
MlsOB &zZO sCodtkz f Oteyd dz were permanently marked with numbers 450 on the
sSLdZOCOBO dz0 S stedi4dbdp j ®O bark. Adigital field map of the plot was created (Fig
fhe OC G fMls OB d&zO HJj W ddzd i 34). It included elevation data for the terrain which

C d dztslgg fisC s Q@ 4 dz o the position of each tree was presented.

MdlszOydtsdzed § dzOdz34)f Ofg@ j azg After the plot had been surveyed, a fence \

ftocj HMIsOatsdz Isj toj dzO. built to protect the installed equipment from w
I1ts 6jJtsHjIsMEtsd3 Mmdzed B3OS animals and people who were not engaged in the prc

M fHdLOE BEtOH] COCTt The fence was made of locust poles, w

LOhMNIsdlsdd&zO B8H Hde? Oyd d ¢ galvanized wie rope and galvanized wire mesh. It
J]GteOHO d daces)' djtsde@d =t two meters high and has two gates, one for vehicles

f dzd Is j dzj f syd dz€ s9 Odzj ¥ d 1 mwide) and one for people (1.5 m wide).

Yqduyd ESEyfdO edMmddzy 2. 0 «

JHAZO CdmM¢ O hdteddey 3. 0
1.5 .
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sCodtlz scdzj Hdzj 4 Three 25x25 subplots for specific samplir
J z0Ols3g w1 § Qite(f] /IED tc y 4 @ were established within the sample plot (one subplo
dz MsO® 0 ¢ tolz gzOtc W§ € the assessments of crown condition and tree growth
hisOf Odey §f &B f ted L j d3dzly for soil surveys and one for ground vegetat
j 02 5 D5 O M tetso s’ j ¢ § assessments) as well as the buffer zone.
ufferL s dz© A subpld for the purpose of monitoring crow
fteO<j ¢ jh “figfls @& O CCotaftt condition was established within the sample plot. 1
J dLHea " j dzO “d subplot 2, 25 x 25 m in size, had 30 trees selected fo
d°Jj 25 ITf25lsdf. © @ jt=#€ped crown condition monitoring and assessment.
BABOZAX s d 3O MmJj Byd ¢k Within the subplot for ground vegetatic
dZsted mMisdysc © d o J ¢ assessments SSP8uf square sampling units of 10 x .
iz sis{ OtGuJ dzj L O m were established for the purposes of floristic
1{ Isted tsG dzj H ' vegetation surveys.

]
J Mk
10 0 ds. The following equipment necessary for t
dzj H dztsd3 f s?” & ° J process of monitoring was installed:
Jd ftesyj MO dtsded st 1 15 collectors of wet depositio
Cdzj C st O Lo ( Throughfall®) that passes thrduthe crowns of trees,

5
UgKfsalol fets oL d ¢ tgts L i 15 litterfall collectors, ]
5 Ctdzj Clsted MM BEL fsY i 5 snow coIIector§ ("Bulk ),\ _
Ctsdzj € Is A uLl & fif) dzj & i N 5 collectors (‘Stemflow’) for samplin
¢ 5 dzj @kemio®) L O bL st deposition that pours down the tree,
HifsLdyd j St° O fj Mmdde 1 3 gravity lysimeters for the collection ar
1 3 cwLOodbOydsdO ddL dc analysis of the chemical composition of soil solution,
ORO&fLE 5jdd MSse MOMmisoe |  atoolshed,
f Ck<dyod LO Mmajhlso g 1  asoarpanel |
1 f @O gl § Od i a camera system for recording phenology.

1 COBjtcO® LO Bjdjyj g W

7]
2

The main results of the annual assessment
Level Il monitoring will provide extensive data on tl
[ fydzts o dzd EsHdh ¢ d tGJ L impact of harmful insects and fungi, detrimen
sk 2 ftolzy d<j dzj s o ts anthopogenic impact, climate changad many othel
j Isdzd 7 ddzimj S OO d ¢ » d factors that affect the health and vitality of fosest
4 &0, Cdzd 3OIsMS dn i to s«
d zOyoO dzO0 L HtOo Mise j dzts
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LEGENDA:
Granicapovrgi ne stanice Nivoa I (ngVaKbl:k)tonzavlagnu depoziciju (15) Kolektorizaviagnu depoziciju koja se sli
Granica potpolja * Stabla za folijarne analize
PP1,2,3 Potpolja 2022 Stabla za pracenje stanja kruna i prirasta 3 stabla za odredivanje starosti
Granica buferne zone @Uzorkovame zeml jigta @Ko\eklorl za gumski opad
Granica povrgine za pracenje pr@kmmelgmmmnmiuldw @Kolekmrizasneg

v dzd B4 d ¢ d ls 1P ddddd O f il o j H | dztisa dAjls @4 O f 58 B8'Od dzfs tc O
Figure 34. Digital field map of the sample plot on Mokra Gora

"u d Is iz Oyfdds@fdd o | HifjlOASGPL tc O RrjddE) Is d Is @ k& O tc fgis p sk MK cOfdisizts B3dzozM i dz@) Oz
s @i§ geOis j tc J Atatigital field map was created at the InstitatfeForestry in Belgarde, according tfwe situation in the
field.
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VLIssQM6. cGtsHddzed, LkEtO' j The following continuous and annu
My BBOO? O 2 ¢ tsdzls d dzz d t6;© dz measurements were carried out in 01

- Lt O' j dad iz Is @dLD dz§ e ho% - The crown condition was assessed on 30 t
MisOB OdzOs K@&BA Rz sz Mo tcr [z . selected for this purpose.
- L jId Mk EL tsteWdts o dsfipls - Samples were tak for floristic and vegetatio

9JG6JilsOyd mMC Q fdmPdPy G OF € surveys, i.e. spring, summer and autumn aspect
9JG6JilsOyd dJ MmMteiH® j.e MY tc Ok ground and middidayer vegetation in the stand.

- LLBCB OF § o dzOx dzj d L - Wet deposition was sampled from “Throughf:
Abr ougHfS@mflodd ¢ t5dzjdS Isitsjted§? « and “Stemflow collectors and soil solution from grav
tOMmMlsotstc® dL cteOo d Oy d H"Hatz lysimeters once a mém

B34 Md ydesdz dzd o sz - Litterfall collectors were emptied in every fie
- lted Mo OCtsd3 Isj toj dzmC tsd3 visit.

Csdzy SIststed L.O dzdfmded sf OH - Samples were taken from the trees selectec
- vLdbdL tydz MO BHt] ' ,the assessments of foliar ozone injury.

ftesyjdzgz tshlsj<j® 0O BH L B - Phenological observations were carried
- lteh j dzO Mk ¢ ts dzls d dzlz ( continuously.

SO gE@E] GO 0 ¥islsts COd3] tot - Weather conditions were determined on

- 10 HjbjttdddddmhO® j d3j basis of data obtained from the automatic weatl
sBte®' jdzd Mk YHOYd MO station located on the sample plot and the Rept
1 ZO0lsdetste t jf kBdzd yS 6 =~ d Hydrometeorological Service of Serbia weather sta
gteBd  J . on Zlatibor.

1 O dmded € O L OO s € ts dzk Each team kept a detailed log book with -
Bitej O d kLBt O j oad®AIO dates of continuous assessments and material s@m
JCdyfO HjlO?dts fted Mo OC It was inthe form of field reports filled for each fie
Westcdsd twOHMse Is] tej dfisC t§c6 1 visit and suitable for subsequent laboratory and of
zOB st O tcdOMdzj sMECJ tWOH analyses.

[ fMmdesodzd cetsHdh Cd tejlL The main results of the annual assessment
1deatskz 2 fekyd<y dzj st = 5 Level Il monitoring will provide extensive data on tl
hlsj Isded = ddzimi COIsO ( G ? d impact of harmful insectsand fungi, detrimenta
ytse j ¢ 0O, Cdzd 3OIsME dn f to ts ¢ anthopogenic impact, climate change and many c
yqdzd zOyoO d&zO L HicOo Mise j dzts factors that affect the health and vitality of for

ecosystems.

\ \
' 4 '
\iy \ .
9. Nt
b s 5 \
4 5 R

ddzd C O 13 ddzH d S Oyd® MEi© &k ddzd C O 13esddzH d S Oyd " MECI© &
[ 8Ctc0O | BSttO,. Qo clzMmlk [8CtO | KO, .5CIstsB C
Figure 35. Level Il sample plot Mokra Gora, August Figure 36. Level Il sample plot Mokra Gora, October

2016 2016
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d3 A solar panel for solar power supply of the tc
shed and the instruments required for the Leve
1 monitoring was installed in September 2016.

28 @

U2 B7-40.] bdZs Oy © MEkOE &S EO] PE®O 27.09. 201
Figures 3740. Solar panel installatioh Mokra Gora, September, 272016
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v 2 [BCttO | BEKO A newly purchased camera LIT 6210M@,
? J dzOLIT 621G © ) © © modern device that can recardsequenesfor 24 hours
Ftej' O o Q ts dd3 sy j H O was installed on SP Mokra Gora orowmber 22
h CW¥d = f tetsd3j 0 2016 for the purpose of tracking and record
Q. s Od3j e © f phenological changes on the treesS® Mokra Gora.
O d (uwtd &d&) < i The cameais powered by solar panels, but it dissan
external battery packFigures 3743).

ot
(O]
&
&
0]
X
=
&g

o dzdj91-431 sMilsOo > O j] E€DWIME del TRy 2 [CttO |t
Figures 4143. Setting up of th&IT 6210MC camera on the Level Il SP Mokra Gora, Novembéf, 2216

sORBjLO LIT 6210MC | LIT 6210MC camera isset to record ever
Mo OWsE dzlz(s @zd #4-47) ZIstsC &z 24  f) minute (Figires 4447) within 24 hours of day and nigf
dzts < Iz o t@W@o jflaEW M J dzL ts sinceit hasaninfrared sensor. The recordings atered
L3O 2 MO COdJ ted f kzIsj d ontheSIM cardofthe cameraA CD with video footage
Cdeyd MDD WO dz@LJH § & M J ! sequential (CLIP)s attached to the publicatioMore
fded BCRB). ((J sO? ded ° © d s te © detailed studies using these camerasheltonducted ir
s COd3jtej <j BdIlsd BB OO ? 2017.

Hdzc[;@Ml 47HJ Coyjd dzuo[ Odzdz.cf fndchd3®§ fteO<j O W JdztSdetO" q dsr
Figures 44- 47 Sequential recording of phenolom a treeon "Mokra Gora Level || sample plat
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10.J] A1 ¢ vsudnd stwodnr i ¢ 10. CROWN CONDITION ASSESSMENT-
R1LUI1TRINJR RUJT R 12601 INTENSIVE MONITORING IN 201 6
L{drRrR1UR

vNOo tehdijds SH tsdzsh € dHftc tf t§ ¢ The improved methodological approach of 1
Mo Btsh 2@ 1 dp sk Y2 dzd mME L Level ll crown condition assessment can be describe
dzOyd dz f smdz0lstc ©dzed m ¢ Otec a systematic monitoring of aet of characteristics ¢
Hsd3d dzOdzlsdzd = MilsOB OdzO dzO dominant tree crowns. These intensive monitor
syJd dad ddzls j daL d @ dets@  d3tg dzdfHs assessments (Nevéniet d., 2011), made for eac
2011) L O MOOQE "tgH ffgls @as@: individual tree whose crown is monitored every ye

G tsHJ dzj , HO< | dzO ¢ tsdz s H te will after a certain number of replications give answ
SHGESo Bl j s MOt =~ d4{ lsj | todifferent hypothétal assumptions, such as the cau
tcOL dzBL dBO S datso |, dzO f t of the serious deterioration of forest vitality (]

9 dlsOdzdzsMmils d Zmdzj H J 9 o[ H j identifying the causes and applying the exf
Mistezydzese dMEkMmMlse © 8 ¢ ¢ &t knowledge in dealing with them).

ROzlsj dzL d & dzad 38 dedulsit<tgd d Intensive monitoring will eliminate the errc
ctejh Cj E ftsyj dd Istej dzlzls factor from the evaluation of the curtestate and by
<d kL ftdd3j dzz Mls OdzH OtcH dz applying standard laboratory methods, it will provi
z BzHE<dztsMils d HJlsO? dzts t clear interpretation and detailed explanation

OL dzs G j L O oty HdzsMmIsd H defoliation percentage values. It will further explain w
ftesyj dzls dei{fOOMdzd Isdets e Oy f tc we find the presence of damaging agents important
FLicsydzd S O hisj<j®0O d HO determine the correlatisnbetween the crown conditic
SHdtsmy G Ote Od34 SOtt® MIsO O parameters and various other factors (dendrome
(HjdHtetsdBy Isted " € dn, MOMIsts  stand, ecoclimatological, soil, types of damage cat
L4 &3 dh ded =, shilsj<j®0O kfMmdz by high levels of air pollution, unfavourable s
fsdzklsOdzOIsO & 9 0OLHEAE, {§tchemistry, rain or snow depositions, transhounc
HdfYBLdyd d cdh g d dzd fr damaging substaas in the soil solutions) or it will ol
otojHdesMIsd hilsjIlsdzdr d3OIs j t9c the other hand, explain the presence of lichens whicl
d dzd Mz tesls dzts fitso gzdzlz © ° {f B8 important indicators of healthy living conditions.
qdzH S Olststc® L.HteOoO ] Mtcd H ] As it was the case with the Level | assessme
v wWsCkmiz dmyf dilsd e O O intensive crown condition monitoring is focused on
BsdzdIssteddze z L © sy  dzkz I8 assessments of defoliation and identification of dame
Mk tyjte®dzd Oyd 4 d HJlIsj ¢ They are further used to define tree status, cr
“dn Mk dL o jmlg Qusiz i 1 Is O £ shading, crown visibility, fruiting of the visible part
(shlsj <j dettsfisld )¥ d, 9 dH? d o9 & the crown and the presence of secondary shoots.
f dzsH sdgtsh j ¢ § odH? dotsE HJ . o
fMjiSkdzHOtcdzdn dLBB OC 0. Kopaonik™ sample plot

The crown conditin assessment on the Level
sample plot on Kopaonik was carried out on July/, 1
. 2016. The assessment included 30 Norway spruce
h
8 d tsci{dglj ngggo qu l%]o 10?2 . ¢ tst'g§ :s: selected for the purpose of annual crown condi
qLeteh J]dz(D’ZC}JBJ Guts 4 dziOCa i monitoring on supplotz. o
&0 30 ISIOB 0 &0 mtg C The most important characteristics of tlagnple

fn nasteud . plot on Kopaonik are presented in PLable (Tablell).

h i i i < L
CEHd qdzc,lts UdZtG 0<4 QE;‘ in Is o.q © gé The assessment of the crown condition incluc
{ M & dad sts Hix) w ofizg n intensity of defoliation of assimilation parts, mortalit

sEfOsddtlz HOd Mz PLA (IsiEtkd removal of trees, tree social status, crown shac

11). crown visibility, foliage transparey. The assessment

{yddzO0 flsOc O Ctshd the tree crown condition was done in compli
2, S L. - : pliance v
SHE©) ' do0O° JH] i dzq jAmddsddzo the ICP Manual on methods and criteria for harmoni

Efgz? g?s’s'hlﬁ]%%z%i?cqt mﬁl;;@g%m?‘( sampling, assessment, monitoring and analysis of
S O dzi Ote’cj dzis dzis fg s mtsg']m@g@gh effects _of air poIIution_ on forests, made by T
fls OB OO o toh QD Gt Jf o] H o International Cooperatey Programme on Fore

Condition Monitoring (ICP Forests Programme, Part .
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ltcdtezydad G sHPBA:JIs | tod LK Furthermore, the damage was identified on

EMOc dz@ L jdods L st @ &6 y jf delO < §f € selected trees. The location, symptoms, causes

O dz0 digf jL Lzlz dzlds@flsyGBo @ 9 H1 Ade B d3 intensity of damage were recorded for each tree witt

HBdz] lasdHdg Is tc Ofdgj' 2 dzO tc § s tztf g to ( detected damag@®evenicand Rakonjac 2032

ftese ta@B@Ots y i dzlic © < 295 f ylo00 OO’ The teamcomposed ofdr. Sne gan a

9 OL Hdz®k OAL|CP Forests Manugt j B. and Dr. Miroslava Markowil from the
(SR OR S ST iz dz@& Mg O\ & Forestry carried outhe inspection othe trees onjuly

HijlsjSItsoaOdzO shilsj<j® 0. 1 11" 2016. Thenspectionof 30 marked Norway spruc:

Esyj des hlsj<j®j HOIO ° j treesincluded theassessment of defoliatioripliage

ddzlsj dzL dIsj Is( 59 I fad G S ©O20By transparencyand other dservations. It wasbserved
[Sdf O E MOMIsOe z Hte tthatatreavasmissing fecayed or felledandfour trees

[dJieshdzOs O [ @uftsgtf&zlsOd L O werecompletelydecayed.

11. d&Z@R16. dLoteh ddzO Ctsdzlstesc

ltocijedzj HisdE sBlkznro O<j dzt

) dBte w J d Istsd3 ff tod dzd € 53

HyWtsdzd® Oyd"* 4, stcOdzmy OteJ «

O} 0 0. stdzimlsOIstse Oddtpls C

g Jdets d NipBBHPEMD, ME

q
fn
)

d dzd 9849d50. 1 R 2 stsf Otsdzd ¢, “kdz 2016
Figures 48,49 and 50 Level Il sample plot on Kopaonik, July 2016

[gh L Hic®DMIgo jdeds dfiin | The generalhealthstateof the study site show
dzts € O dzd ls J sk dzgj ¢ OLE" J novisible signs of chlorosis on needlesth within the
Y IsddzOBO d EkdkzlsOte MOMIs s  standand on the edges.

{H BMsOdzdrs L OOy 0O¢ 0O Among other observations, it is important

HO Mk dz0 Iso0ysd ¢ tdmlkzlsdzg note that the sample plot records an increas
seddiz ftsfkzdzOyd j, hilsts H population of bark beetles. They cause rimg and
Ctozedsoffjtsistej B dzts * j f tsfls O o thereforeit is necessary to set pheromomaps on the
&zO0 tkzslkz MmMOMists' ddzj, ¢ O¢ ts edge of the stanih reduce the number of these pests.
sodnrn NilsjlstsyddzO. Tables 12 and 13 show crown condition

VL sREeED]13H OIsd Mk ffMB® parameters and crown damage parameiprthe Level
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Cesh ¢ d d fOttOdRj Isted tsh Isj « Il sample plot onKopaonik in 2016.
SOYS d-02 dez® s sif OB.ozE tizH d dzd

100
80
60 Bf tcls Dend
Bm O Sdvdre
Ouv &3 tc Mai@dte
40 Ou gosngm
o j dyorie
20
0

2010 2011 2012 2013 2014 2015 2016

oW dCefiasttj Hdzd ftedCOL HJ 2060206TQ W 5§ 2z s jstdf dorsH] ¢
Graph 6. Comparative graphic representation of defoliation from 2010 t6,2@Wel I, Kopaonik

} tctsuj dzOIs fnls OB O dzO ¢t The percentage of trees not affected
HiWBdzd Oyd "  tsd3 Iz 2 0 1 6s.dzd € defoliation onSP Kopaonik considerably increaseih
SHdtshMEz d&O0 ftejHASHAZ] 6 tsH 2016 compared to the previous yeawhile the

d ftetsyj dzOIls MO ® s @dzOH | ) ¢ percentage of trees witklight defoliation decresedin
Md3OS jdz E sHdshikz dO thtbj.the same periodn 2016, none of the tresslectedor
GHddzd dzd CBH “JHdzse  fi the crown conditionmonitoring recorded moderal
dLHeaB JdzO L O (@i ‘JJ L& defoliation.The number of dead trees increadeun the
Z d3j to jHade@ sYzdf[.” @ v SH dzes iz d previousyear.

CHddzy Yo j<Odz "J Bt ¢
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s OB j1HZOX2012.(PLT) TOz® O { ts HEEO U ey jHdzdsLOE zisgiz OF O h @ O dz@f,elltss 5§ O s dzd S

Table 11. XX2012. (PLT) Dataontheplot selectedor crownconditionassessmenitevelll, Kopaonik

tindd Bf  seuwyos|  ietfeyey | sy dy| L eSBOUM LaeEBOND L oK b e e ion| { mED OY@D ©
Sequenceumber CountryCode Obsevationplot Dateof assesment L fafd® HE Y 4O o d fin Ktz Team identification Other observations
atitude Longitude Altitude
1 67 110716 +43°1730" +20°4850" 35 REIGO
v OB j1AZEX2012.(TRC)) Q@fls MG @ tetsh § d o 15 2f Otsdzd S
Table 12. XX2012. (TRC) Crownconditionparameters Kopaonik
tft];gzg 1B ( A TN Ay Idu? qq . vtOdhy Ot
SequenceOEOtGlTlJrOlSlch | 1 tets I JtsfnlsO ¢ dzO°® f)ls O u;dz';O_C gmshcr4W§qu dzqh <0 [ Mls OdzO ‘Loq’oxoc
number of servatior Date of survey| Tree number Tree Species code Remova]s & Social class Crown shading Visibility Defoliation Foliage Other observations
trees plot numbel mortality transparency
1 2 110716 75 118 01 1 2 2 10 Usnea barbata
2 2 110716 76 118 01 1 1 2 20
3 2 110716 78 118 01 1 2 2 10 20 Usnea barbata
4 2 110716 79 118 01 1 1 2 5 20 Usnea barbata
5 2 110716 80 118 01 1 1 2 5 10 Usnea barbata
6 2 110716 85 118 01 1 2 2 10 Usnea barbata
7 2 110716 86 118 01 1 3 3 15 15 Usnea barbata
8 2 110716 87 118 01 1 3 3 5 30 } s H fls/tSipmessed
9 2 110716 88 118 38 5 6 2 100 99 Cgrfptsetilf dizc'sayeg? Ea?ksbéetleg 5
10 2 110716 91 118 41
11 2 110716 92 118 01 1 3 3 5 25 [hilsj<j®j k& Déntaghin@esuten
12 2 110716 93 118 01 1 3 3 0 20
13 2 110716 94 118 01 1 3 3 20 50 o dzts d3° j/ Bzokendif
14 2 110716 95 118 01 1 3 3 0 20
15 2 110716 96 118 01 1 4 4 0 20
16 2 110716 97 118 01 1 3 3 0 20
17 2 110716 98 118 01 1 3 3 0 20
18 2 110716 113 118 01 1 2 2 0 20
19 2 110716 114 118 01 1 4 3 95 85 Usnea barbata
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t#];gzg e TN L qno g st Oy Ot
f Oteydr Obszds | 1 tets® MY l tmils © ¢ dzO°® o O ¢ rdwtdd &zdh <0 {MsOkzO L Of O3 OF
Sequence ; ' fMisOs . Csh © - ! '
Observatior| Date of survey] Tree number Tree Species code| Removals & . Crown shading L Defoliation Foliage Other observations
number of ; Social clasq Visibility
plot numbel mortality transparency
trees
20 2 110716 115 118 01 1 3 3 5 30
21 2 110716 117 118 38 1 4 3 100 99 1 s kz daiyf tSfisiLotstde ¢ Oy (|
22 2 110716 118 118 01 1 3 2 5 30 Usnea barbata
1 sl zdets MmMkots, ¢ s
23 2 110716 119 118 38 5 6 3 100 99 Completely deayed, bark beetles
24 2 110716 120 118 01 1 1 2 10 40
25 2 110716 121 118 01 1 3 3 5 20 [hlsj<ji®ji &O 1,5/
26 2 110716 124 118 01 1 2 2 25 30 [hlsji<i®i W Dinragsin@esutten
1 sl & detdf tShisCosdd ¢ Oy d
27 2 110716 125 118 38 5 6 3 100 99 Completely decayed, bark beetles
28 2 110716 126 118 01 1 2 2 5 20
29 2 110716 77 118 01 1 3 2 10 10 Usnea barbata
30 2 110716 123 118 01 1 1 1 0 20
U OB j18z8X2012.(TRD)) QEfls thts M Is j <1 f ©Ors =2 Ots dzd ¢
u Gle 13. XX2012.(TRD) Damageparameters, Level I, Kopaonik
{ 4 Hdzd [hisj<j ]
. d<idd JLdzO¢ rdts S i .
Sﬁgqlieonged JOtl:":strvatiogr'l roleds fuits’ n fisOB d uddsyfls| mddylsy Cwish* : tBtSJh dngJ <(izE LLBEL ]éci?:‘rl;tif(iic?\amz RtsthblsJdeLJc{ {5 OdO L g
Date of survey | Tree number|Specification o0 Sympom | Specification| Location in Cause Other observations
number of | plot number ffected f Age of damage of cause Extent
trees affected part of symptom crown
1 2 110716 75 Usnea barbata
2 2 110716 76
3 2 110716 78 Usnea barbata
4 2 110716 79 Usnea barbata
5 2 110716 80 Usnea barbata
6 2 110716 85 Usnea barbata
7 2 110716 86 Usnea barbata
8 2 110716 87 1 sHMists® ¢
1 slsf & dzts
i ¢
9 2 110716 88 32 10 65 3 200 Pityogenes 7 ysistsws O
chalcographus Completely decayed
bark beetles
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tdHded

: {hlsi<ig {LdzOC| it o : _
Sﬁe]qlichedJOttfszrvatiogr; rolskeds fu s’ n MisOB ¢ ¢ ddsfls| MdBYlsy Cth e : ttGSJhdngJ <jzg LLBEL }chr:tif(iic%amz RtsthIsIst{id<ZLJci {0l OdO L g
number of lot number Date of survey | Tree number|Specification of Sympom | Specification| Location in Ade of damage Cause of cause Extent Other observations

trees P affected part of symptom crown 9 9
10 2 110716 91
{hsg<j®y
11 2 110716 92 § to d H (Ddmfialge in
the butt end
12 2 110716 93
R
13 2 11078 94 u @ &7 ;/ dz
14 2 110716 95
15 2 110716 96
16 2 110716 97
17 2 110716 98
18 2 110716 113
19 2 110716 114 Usnea barbata
20 2 110716 115
1 sl & dzts
i ¢
21 2 110716 117 32 10 65 1 200 Pityogenes 7 yistsws O
chalcographus Completely decayed
bark beetles
22 2 110716 118 Usnea barbata
Pityogenes 1 slsff &z dzis
23 2 110716 119 32 10 65 3 200 chalcographus 7 f5I5C 5te¢ Q
24 2 110716 120
{hj<j i
25 2 110716 121 Damage at 1.5m
{hlj<j®y
26 2 110716 124 § te d v Ddghiage in
the butt end
1 slsff 2z dzts
Pityogenes fslsCs@ O
27 2 110716 125 32 10 65 3 200 chalcographus 7 Completely decayed
bark beetles
28 110716 126
29 110716 77 Usnea barbata
30 110716 123
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Convention on LongRange Transboundary Air Pollution

International Ceoperative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

9 tcfmils O

LOEO' j$O

Hice j <O dz0 tMmdzse Iz

9 0OLHERO dzO

HiWesdd Ooyd  J

14 B0 (e cduog . 1 59 tc. 1d d3? Ju€(.101000 t5.0)zEBO RIMGEEOYIJ @O HHEHOO0"N EBP: RMistcOY do 6% jsif Dy
tdfzB 8 @ O Totalareaof country(1000ha): Total forestarea(1000ha): Forestareasurveyed1000ha): YilsddzOted
Country (region): Serbia 8836 2360 103 { H5OL Ay
Repablic of Serbia
10ydedz0czded WsCOdz VS kY dZO Yl EesBed dz0 U J lsudSEftat@d (f1De0td" rdgl :dzd " <O® (1000 & O) : Survey 2016
RdzMisdlskzls L O ZEZOwEd@Hs o Total coniferarea(1000ha): Total broadleavedirea(1000ha): Conifers
Institution (National Focal Centre): 179 2181 Form Al
Institute of forestry, Belgrade
1 jtedsH d fls BWOveyperiodl107.2016.
s zOfMd ¥ d ¢ Omssifidation ltetsyj dzOls fls OB OzO M@cemtayesakdre syigfolsadsd
dlsOB kO MsOLLO HEB 5 dlsOB kO MsOLLO 60 EtHJ
Trees up to 59 years old Trees60 yearsandolder
112 (3 |4 |5 6 7(1-6) 8 9 |10 |11 (12 13 14 15
(8-13) (1-14)
I e ls@dcies: sl 0@ ECEYN o shls. od ESEgn wej EC
others total others total grand total
f so teh d dz® apets foflsspecies
Btets' kL tstel 59/@dzdF safimpl® ere@ek0 29 29 29
CdzOMmj HJ % sdzd " ftesy. ckBdkCO
defoliation class percentage of needles loss % % (% (% |% % % % % (% (% |% % % %
dzj 8O u j W@z i 72,41 72,41 72,41
not defoliated 07 10% ' ' '
MdzOB O .H QW sdz .
slightly defoliated >107 25 % 10,35 10,35 10,35
ERj ] 2O Hj ¥ 5
moderatelylefoliated > 257 60 % 0,0 0,0 0,0
“OC0O0 HJWBsd&
severelydefoliated >60% <100 % 3,45 3,45 3,45
mizo s 13,79 13,79 13,79
dead 100% ' ’ '
v € Iz 4 tiztal 100,00 100,00 100,00

h d3d
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Convention on LongRange Transboundary Air Pollution

International Ceoperative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmosplreidication

Annual report on health status of main tree species on the basis of defoliation

Country. Republik of Serbia

LOCO' j°O

sfdeso 2 HJ

Survey

Form C

RMistcOY do 6S s D&Y
# di3tle y O
[ BteOL Oy XA

Picea abieg..

2016

¢ d3tc WiGea abied..

I % fMlsOB OO MO HYP Wisdzds @Awdolsdsted
56 dzj H daq Bt@n?sogg(ig ¢ ZOMO 0 | ¢ dkOmo 1 ngZ.wa’]BOdzqz( & cwono 3 C O 2dsj t deoman?sdzm
f Ot dz no. of sample HiWtdd O HiWtdd O Jc‘Tassz HiWtdd O Cdzomo 4 Hts fizet class 1 10 4
no. of sample ' trees class 0 class 1 slightly moderatel class 3 class 4 dead class 2to 4 slightly to
plots not defoliated defoliated defoliate dy severely defoliated moderately to dead %ea)éi
2 29 72,41 10,35 0,0 3,45 13,79 17,24 27,59

90LHERO

¥ sdzd © O
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[cdzjndes §6°?) Atdd ote

10 BdddH S Oyd DL Kicd
o ton sy 20 MO0 Cweh|d
20042016 . GetHddzi d 27 [j7dk@

dLoteh j dzO dzO B B O o ji§ldsO BOO il
dLHeB jdzO L O aesHdh® j {0
fsHf Otcyj dzd 2.

{ Mdztse dzd § tsH A s, ydaEirieigt
pteMBId Mk Lk dzOd, (460 i84).iz® |

LV s OERBI 16H Olkd Mk f Ot
Ctesh S d d f OtcOdge® ol d tsq dey
5OUS -0 d &8 X todzts B.0ele Bl d dac

[Cd§ O bz fHadisddej 3 O dzO
] JesmMdzOo O [ OSBsa d< dL

20 Of tedaz® 27 ‘Ed&zO 2GL6tsh
¢ ts dzls tc ts dzdzd ftej G dzj H fhls ©
sBkzroO<jdzs 30 sBtots YO dac
fted dzd € tsf3 o tch j dzO o t

Istc O dzf § Ols j dizkshdats@, ¢ Ot d sfr

stsdzlsOlsso Odets “J HO
dL o 07 j dzts, O  “[dHH datst lsChplizoh A
9 0Oy dets &ZOof sz dzgzlsd H O
BEGCoj ftioddzd S sd3 dzjIs® j ¢
BOC O dzgjets fHftoddzdC sd3 fltd]. c
odh j fMls ©B O dzO ol f sdztso t©
ykzf jteyddko. vts ] HBCOL H
St O £ dzOStsdz L OHBB ("
10 ' jHdsH fps@®sdiz Wifte@dpd® ¢
Btets' & MlsOBO&ZO " " k9o j¢
skedzj ¥y SB8°0 Mj ©OLod O dal

“Crni Vrh ~ sample plot

The crown condition assessment on the Leve
SP Crni Vrhwas carried oubn April 20" 2016 andon
July 27", 2016 The assessmentas performed on 3
beech trees selected fdine annualcrown condition
monitoring onsubplot2.

Basic data about Crni Vrh sample ptoe given
in PLT table (Tablel4).

Tables 15 and 16 present crown conditiol
parameters and crown damage parameaierthe Level
Il sample plot on Crni Vrin 2016.

The team compsed ofDr. Snegana
and Dr. Miroslava Markovil from the
Forestry carried outhe inspection othe trees opril
20" and on July 27, 2016.Theinspectionof 30 marked
beech trees included the assessment of defoliatiol
foliagetransparencynd other observations.

It was noted that one tree was complet
uprooted and one dead. Among other observations,

* important to note that the defoliation of beech trees

drastically lower during the summer inspecti
compared to the inspection ihet spring of 2016. A
number of trees were in leaf again, mainly in tu
Obviously, the trees were quickly recovering from -
injuries caused by the icebreak. One tree had

scorch, while a large number of trees still had bro
branches and rot thhad developed at injured spots.
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v OB j1dzX2012.(PLT) TO pcz® O 1 ts HEO U APy jHARASLOG »zjisgdz OF ©s " @ O dz@[,olltA tedzd o ton
Table 14. XX2012. (PLT) Dataontheplot selectedor crownconditionassessmentevelll, Crni vrh

. . . j sctcOW j sctcOW OH BBsteMEC|RHjdzlsdW S O
tindd 8]  swsuey0s| i Byd) [y g | ) w4 A P e B 1 o (e
Sequenceumber i Dateof assesment dajd® H B>t q dzO o d M Kezd Team identification Other observations
q CountryCode Obsevationplot Latitude Longitude Altitude
1 67 4 270716 +44°0755" +21°5838" 19

v OB j1628X2012.(TRC)) Qafzls 6@ @ totsh { d o X t2dzed o to A
Table 15. XX2012. (TRC) Crownconditionparameters,Crni vrh

t 4 Hdzd Wi
ngq'igge“otg;;aﬂog [ Okkd §| 15’ Ml 1 il 0 Egdzgl¢éulslelzﬁ] Wjdgo Cf ngt:;hqqarg'w;qzd Utsodzd;fﬁt’i%m [Ms0®zo L of
number of | plot number Date of survey Tree number Tree Species code R;rgrci\;[ai:s & | Social class| Crown shading Visibility Defoliation Foliage transparend Other observations
trees Y
4 270716 57 018 01 1 4 2 20
2 4 270716 58 018 01 1 4 2 10
3 4 270716 62 018 01 1 1 1 15 10
4 4 270716 64 018 01 1 4 1 15 5
5 4 270716 65 018 01 1 4 1 5 10
6 4 270716 66 018 01 1 4 1 20 10
7 4 270716 67 018 01 1 4 2 15 10
8 4 270716 68 018 38 5 6 3 100 C;mtspllztgly'z dgi‘:ye dﬁ] b
9 4 270716 69 018 01 1 4 2 0
10 4 270716 71 018 01 1 4 2 0
11 4 270716 72 018 01 1 4 2 90 80
12 4 270716 73 018 01 1 4 1
13 4 270716 74 018 01 1 4 1
14 4 270716 75 018 01 1 4 1
15 4 270716 76 018 01 1 3 1
16 4 270716 77 018 01 1 5 1 40 15 U to lz dzj / Rette®hiapche
17 4 270716 78 018 01 2 3 1 70 10
18 4 270716 79 018 01 1 5 1 5 5
19 4 270716 87 018 01 2 1 1 50 10
20 4 270716 88 018 01 1 4 1 5 10

64



t 4 Hdeq o]
ngqigfe“otj;\;aﬁog (obds f| s s 1 o Egdzialqéulslelzfn sjdco oy ! TN A ysag U‘G%Zd;”g"i%‘sﬂ [Ms0&O L oy
number of | plot number ate of survey Tree number Tree Species code Rr?]ng?t\;ﬁg & | Social class| Crown shading Visibility Defoliation Foliage transparenc Other observations
trees
21 4 270716 89 018 01 1 3 1 60 35
22 4 270716 90 018 01 1 3 1 5 20 U to Iz dzj / Rette®dajche
23 4 270716 91 018 01 2 4 1 70 20
24 4 270716 92 018 01 1 3 1 10 15
25 4 270716 94 018 01 1 4 2 15 20
26 4 270716 95 018 R L 9 O7 Upoztged
27 4 270716 96 018 01 1 4 1 10 10
28 4 270716 97 018 01 1 4 2 30 5
29 4 270716 98 018 01 1 4 1 10 10
30 4 270716 100 018 01 1 4 2 10 10
y OB j1628X2012.(TRD)! Q@fls s M Is j <1j § O t2dzde o te
U O b16.xX2012.(TRD) Damagearameters, Level Il, Crni vrh
U dHdd . hilsj<gag L dzO¢ j 5 S .
e e idl| 1 ObEG T4 iEs 0 nEood wqars naarey cvsn L EIB B L ssd LO0de 0 BRI Ed] psoso .
number of | plot number ate of survey | Tree number|Specification of Symptom | Specification| Location in Age of damage Cause of cause Extent Other observatiah
trees affected part of symptom crown
1 4 050815 57
2 4 050815 58
3 4 050815 62
4 4 050815 64
5 4 050815 65
6 4 050815 66
7 4 050815 67
8 4 050815 68 25 13 3 2 400 42401 6
9 4 050815 69
10 4 050815 71
11 4 050815 72
12 4 050815 73
13 4 050815 74
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hoe o< .
e Oe S i 10w ru s 0 nEood wqdys ndarsy cwsr | JEIE By we LOLIe 0 @RI dl  peoso Lo
number of | plot number Date of survey | Tree number|Specification of Symptom | Specification| Location in Age of damage Cause of cause Extent Other observatian

trees affected part of symptom crown

14 4 050815 75

15 4 050815 76

16 4 050815 77 25 13 3 2 400 42401 3

17 4 050815 78

18 4 050815 79

19 4 050815 87

20 4 050815 88

21 4 050815 89

22 4 050815 90 25 13 3 2 400 42401 1

23 4 050815 91

24 4 050815 92

25 4 050815 94

26 4 050815 95

27 4 050815 96

28 4 050815 97

29 4 050815 98

30 4 050815 100
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Convention on LongRange Transboundary Air Pollution

International Ceoperative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospraxlilation

Annual report on health status of main tree species on the basis of defoliation

1d B0 (tjedsuf. Itsoatec. 14 d3? Ju¢(.101000 t5.0)zEBO RINGEEOYIJ @O HHEHOO0"N EBP: RMIstcOx d o 6K 5dzd 04 {
tdfzB 8 @ O Totalareaof country(1000ha): Total forestarea(1000ha): Forestareasurveyed1000ha): [ dh<Oted
Country (region): Serbia 8836 2360 103 {BtOLOY 11
Repablic of Serbia
10yddzOdzded WsCOd VS kY dZOYf S Bed dz0 U j sudSdOfteddd (f10e0td" oRddl :dzdh <O©® (1000 R O) : Survey 2016
RdzMisdlskzls L O ZEZOwEd@Hs o Total coniferarea(1000ha): Total broadleavedirea(1000ha): Broadleaves
Institution (National Focal Centre): 179 2181 Form.1
Institute of Forestry, Belgrade
1 jtedsH d fls BWOveyperiod2707.2016.
s zOfMd ¥ d ¢ Ohssifidation ltesyj dzOls fls OB OzO M@cemtayesakdre eyigfolsadsd
4lsOB dZO MIEOLO HB 59 d4lsOB dZO MIsOtO 60 GtSHJ(
Trees up to 59 years old Trees60 yearsandolder
1 2 |3 |4 |5 6 7(1-6) 8 9 |10 |11 |12 13 14 15
(8-13) (1-14)
I e ls@dcies: s, ot LSk oo shls. ote| ECkgn woj kG
others total others total grand total
f so teh d dz® apets foflsspecies
Btets' LkL tsteC ts9/@dzpF safimipl® are@ekO 29 29
CdzOMmj HJWtsdzd " ¢ ftesy. ckBdlkCO
defoliation class percentage of needles loss % (% |% |% % % % |% (% |% % % %
dzj O W Wisd ' 5517 55,17 55,17
not defoliated 07 10% ! : ,
MdzOB O .H W sdz o
slightly defoliated >10i 25 % 17,24 17,24 17,24
Zdzj tej dzO. H j ¥ s
moderatelylefoliated > 251 60 % 13,79 13,79 13,79
‘"0C0O0 HJjWsdA
severelylefoliated >60% <100 % 10,35 10,35 10,35
gle';da 5 100% 3,45 3,45 3,45
L ¢ Iz f/ tiztil 100,00 100,00 100,00
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Convention on LongRangeTransboundary Air Pollution

International Ceoperative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main ¢repecies on the basis of defoliation

Country. Republik of Serbia

RMistcOy do OK tgdzd 0 4
12290
[ BteOL Oy X

Survey 2@L
Fagus moesiaca

Form C

1 Iz ¢ g&yus moesiaca

B % fMlsOB OO MO HYP Wisdzds @wdolsdsted
56 dj Hdzd Bt@ﬁ?bogggg ¢ £OMm0 dzj| S ZOMO 1 cdeowanodzqz( o cxono 3 ¢ RO Rt deoman?sdzm
f Oteyd dzO HiWtdd O HyWtsdd " © HyWtsdd " © CzOMO 4 Hs ko g
no. of sample - class 2 class1to 4
no. of sample trees class 0 class 1 slightly moderately class 3 class 4 dead class 2to 4 slightly to
plots not defoliated defoliated defoliated severely defoliated moderately to dead dead
4 29 55,17 17,24 13,79 10,35 3,45 27,59 44,83

"z d3g

HiWtsdd Oyd:
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Graph 7. Comparative widy of defoliation from 2013 to 281 Level I, Crni Vrh

v 2016. GHddzd dzO 1|
ftetsyj dzOls MlsOBOdZO Ct5° O da
dmMsOB OO SCt° 0 Mk L ORo O< |
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azOG 30 ﬁ]JﬁﬁZB@dzmm Mz dzO0d
LO eHdM ] fJtO<jj MO
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{Mmdetse dzd § 5H Ofyd@te \lgsiafdrg S
| sedPlsd Mz Ek dzO0d3j (260 8sh).dz®
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In 2016, Level Il SP Crni Vrh had the sanr
percentageof treesaffectedby low or nodefoliationas
in the previous year, while the percentage of tr
affected by severe defoliatiomas lower compared tc
the previous year. In 2015 and 2016 the percenbdg
trees with moderate and severe defoliation incre:
comparedo the previous periodue to the icebreathat
swept through the area in late 2014.

"Mokra Gora™ sample plot

The crown condition assessment on the Leve
SP Mokra Gora was carried out on Augu$t2016. The
assessment was performed on 30 Scots pine
selected for the annual crown condition monitoring
subplot 2.

Basic data about Crni Vrh sample plot are gi
in PLT table (Table7).

Tables 18 and 19 present crown conditiol
parameters and crown damaggrameters on the Lew

< Il sample plot on Mokra Gora in 2016.

The team composed dr. Sne gana
and Dr. Miroslava Markowl from the
Forestry carried ouhe inspection ofhe trees ougust
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9. Qo clmls O 2016. dL ot 9" 2016.Theinspectionof 30 marked Scots pingees
fils OB O d&zO. ltejedzj HisdE ° § “included the assessment of defoliationfoliage
MisOB OzO B j dzts ¢ BBtO d Ists transparencyndother obsrvations. It was noted tha
HJWdzd® Oyd " J, Istc ©dzif Otecj ( the culture was healthyand thedefoliation very low,

L(Dl]’(DQO¢ ;stsdzfr]lsOIstsa Odets  “ § amountingd to 10%.

HyWtdzd  Oyd " © " J otedzts dzd Among other observations, it is important

10%. note that the wholsample plot has a large number

{

H thisOdzdr L Of O3 ©°Y O barklichen It is important because the presence
HO zO0 yJ dztse soOys¢d lichers point toa healthy habitat. The crowns are de
dzdh ©° j 8 O, O ddh o jeod Mmlgreen, defoliationat minimum, nodiseases and pes
LHtcOe 56 fils Odzd "dsdals | © & dej recordedand the only damage mechanical
HiWBdd Oyd O &ddd d30ddo,

d hisjlssyddz, 0] 4 Hddz0

d3d = Oded Y$s O.

t
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Graph 8. Comparative study of defoliation from 2013 to @01 evel Il, Mokra Gora

v 2016 . cWissddzdody t od In 2016, defoliation of moderate and sevel
© OCdsigls | dzL dfds’ Kjlis@zm Is O dzg © @&RO  intensity was notfound on any treselectedfor crown
fMls Ofdzle ottsdz j O f tcO< j ¢ j  fls condition monitoring There were no dead tredbis
GsHddzd ded ® § Bddzts dzd  d3t year. The percentage of treewith no defoliation was
MsOBORZO CH CB°  dm dad * J lowerin 2016 compared to the previous year
2016. esHdded dedyd bk ftSHdsf
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v OB JIERX2012.(PLT) TO jz® O {5 HEO W daiady jHdadsLO izsii OF O h G O &z2@f, ol &€ 6 O

Table 17. XX2012. (PLT) Dataontheplot selectedor crownconditionassessmentevelll, Mokra Gora

| Bt O

celdi®d o semeroo|  seseyw | rasvie | Ugge N e Gao | b qhims | Team dentfcaion | §0%0 04D O
ountryCode Obsewationplot Latitude Longitude Altitude
1 67 5 09.08.2016 +43°4527 +19°2900" 12
v OB jl8z0X2012.(TRC)1 AFls @ A tesh { dop I X tcO | St6 O
Table 18 XX2012. (TRC) Crownconditionpaameters,Mokra Gora
[%l:gzgutsis‘ g elzh g iF 1 qu?do st Odziy Ot
Sequence | Observation rDOlslzd3 gl 1@’ i lemko ¢ dzOF (ulsOlizm| & de O €470 L ) § W dzd &fh <0 | {MsOdzO L Of 0
number of | plot number ate of survey Tree number Tree Speciesatle R;rgst\;ﬁ:s &| Social class| Crown shading Visibility Defoliation Foliage transparend Other observations
trees Yy
1 5 090816 82 134 1 2 2 1 0 30 ssOMmB @  gaRhklichen
2 5 090816 83 134 1 1 1 1 5 30 stteOMmb @ gaRhk lichen
3 5 090816 84 134 1 2 2 1 5 20 stteOMmb @  gRAk lichen
4 5 090816 105 134 1 1 3 1 5 20 stteOMmb @ gRAk lichen
5 5 090816 106 134 1 1 2 1 0 30 stteOMmb @  gRAk lichen
6 5 090816 107 134 1 2 1 1 0 20 stteOMmB @ gaRhk lichen
7 5 090816 113 134 1 1 1 1 0 25 stteOMmB @ gaRhk lichen
8 5 090816 114 134 1 1 4 1 0 60 stteOMmb @  gRAk lichen
9 5 090816 140 134 1 2 2 1 0 25 stteOMmb @  gRAK lichen
10 5 090816 141 134 1 1 2 1 0 10 sstOmB @ gRadklichen
11 5 090816 142 134 1 2 2 1 5 20 stteOMmB @ gaRhk lichen
12 5 090816 143 134 1 2 2 1 5 15 stteOMmB @ gaRhk lichen
13 5 090816 144 134 1 2 2 1 10 10 stteOMmb @  gRAk lichen
14 5 090816 165 134 1 2 1 1 0 15 ssOMmB @ gRadklichen
15 5 090816 166 134 1 2 2 1 5 10 sttOmb @  gRAklichen
16 5 090816 167 134 1 2 2 1 15 sttOmb @  gRAklichen
17 5 090816 168 134 1 2 3 1 10 15 stteOMmB @  gaRpk lichen
18 5 090816 183 134 1 1 1 1 15 15 ssOMmB @ gRadklichen
19 5 090816 184 134 1 2 2 1 10 20 ssOMmB @ gRadklichen
20 5 090816 185 134 1 3 3 2 15 20 stteOomb @  gRAklichen
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t d Hdzd Wi
ngqi;fe“oﬁs‘zr;’aﬂoi (Obkd f| ies J i 0 Egdz‘élc‘]ulsqlstzm wjaeo ey tAN A jymarg) U EOENT O [Ms0ZO L Of 0
number of | plot number ate of survey|  Tree number Tree Speciesarle ng\;ﬁﬁ &| Social class| Crown shading Visibility Defoliation Foliage transparend Other observations
trees
21 5 090816 193 134 1 1 1 1 10 10 stteOMmB @ gRpk lichen
22 5 090816 194 134 1 1 2 1 10 10 stteOMmB @  gRpk lichen
23 5 090816 213 134 1 2 2 1 10 10 stteOMmb @  gRAhk lichen
24 5 090816 214 134 1 3 3 1 10 stteOMmb @  gRhk lichen
25 5 090816 215 134 1 3 2 1 10 steOmb @  gRAklichen
26 5 090816 223 134 1 1 2 1 15 10 stteOMmb @  gRAk lichen
27 5 090816 224 134 1 3 2 1 5 10 stteOMmb @  gRAk lichen
28 5 090816 320 134 1 2 2 1 10 15 stteOMmb @ gaRhk lichen
29 5 090816 359 134 1 1 2 1 10 15 stteOMmb @  gaRhk lichen
30 5 090816 407 134 1 1 2 1 5 5 stteOMmb @ gRAk lichen
v OB jl8z20X2012. (TRD)1 @@fls tftsh Is j <y J O 22X 6O | St O
U O b19.xX2012.(TRD) Damagearameters, Level IMokraGora
U4 Hded < [hsj<jd JLdO¢ rdt . . .
st Gl (205 80 4 el sy § ] Shiien | St et | Shin| stende | SIEITI GRRGER,L 000
nugeb:Sr of | plot number affected part of symptom crown Age of damage name of caug Extent
1 5 090816 82 st OMk @  gaa lichen
2 5 090816 83 st OMm @  gRAK lichen
3 5 090816 84 sttcOMmb @  gAAK lichen
4 5 090816 105 sttcOMmb @  gAAK lichen
5 5 090816 106 st OMm @  gRAK lichen
6 5 090816 107 s @M Is d Odzqf Baxk lichen
7 5 090816 113 sttcOMmb @  gAAK lichen
8 5 090816 114 st OMm @  gRAK lichen
9 5 090816 140 st OMmb @  gAAK lichen
10 5 090816 141 st OMmb @  gAAK lichen
11 5 090816 142 st OMm @  gRAK lichen
12 5 090816 143 st OMmb @  gAAK lichen
13 5 090816 144 st OMmb @  gAAK lichen
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tdHded

hoe i oo .

e 0e S i 1Ok ® tu w0 nEosd wqays ndarsy cwer | JEIE B, el Qde | BB peoso Lofo

number of | plot number Date of survey | Tree number|Specification of Symptom | Specification| Location in Age of damage Cause name of caus Extent Other observations

trees affected part of symptom crown

14 5 090816 165 ststcOM @ gRpxk lichen
15 5 090816 166 sstcOMmb @b gahark lichen
16 5 090816 167 sstcOMmMb @ gRAK lichen
17 5 090816 168 ststcOM @ gRpxk lichen
18 5 090816 183 sstcOMmb @ gRAK lichen
19 5 090816 184 sstcOMmb @ gRAK lichen
20 5 090816 185 sstcOmMb @ gRAK lichen
21 5 090816 193 sstOmMB @  gRAK lichen
22 5 090816 194 stOmMB @  gRAK lichen
23 5 090816 213 ststcOmMb @ gRAK lichen
24 5 090816 214 stOmMB @ dgRAaK lichen
25 5 090816 215 sstOmMB @  gRAK lichen
26 5 090816 223 ststcOmMb @ gRAK lichen
27 5 090816 224 sstOmMB @  gRAKlichen
28 5 090816 320 stOmMB @ gRAKlichen
29 5 090816 359 sstcOmMb @ gRAK lichen
30 5 090816 407 stOmMB @ gRAKlichen
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stsdza jdzyd " O 5 HO? ddzME s ftoj CsctcOdzd ydesds L OE0O' j 2 90OLHERO

[ d' 2dzOtcsHdzd st jtcOlsdodsd ftesetcOd3 LO ftosyjdlkz d fwo<j®j EZdyo® O
] zOdassdPMSy vdzd " j LO LOMIsdlsk hEzd3O0O BH Obd@sMWjtmMise LOEO j°¢ O
IBHdMSd dLejh kO B LHKOsaMmlse jdsds MISOT & 6 dzOesdzedr o teMmlsO
Convention on LongRange Transboundary Air Pollution

International Ceoperative Programme on Assessment and MonitorirfgAer Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of main tree species on the basis of defoliation

Hice j <O dz0 tMmdzse Iz

LOEO' j$O

9 0OLHERO dzO

HiWesdd Ooyd  J

14dB°0O0 (tejedsdgy. 1 sote. 7 J:B° juS(.10000 t.0)z B0 RIBEEO®NI @O H{GEHOO0h BEBY : RfMlstc Oy d o OF SC M1 q
tdfzB 8 @ O Totalareaof country(1000ha): Total forestarea(1000ha): Forestareasurveyed1000ha): YilsddzOted
Country (region): Serbia 8836 2360 103 {BIOADY
Repablic of Serbia
10ydcdzOdzded WS Odz VS ZO Y Sz Bed dz0 Y J SudfSdfted@O (1e0t®" drd@) :dzdh <Ot® (1000 = O) : Survey 2016
RdzMisdlskzls L O ZEZOwEd@Hs o Total coniferarea(1000ha): Total broadleavedirea(1000ha): Conifers
Institution (National Focal Centre): 179 2181 Form Al
Institute of Forestry, Belgrade
1 jtedtsH d Mmlis Budvgyperiodd%08.2016
s zOfMd ¥ d ¢ Omssifidation ltetsyj dzOl fls OB OzO M@cemtayeasakdreesigfoltadsd
dlsOB kO MsOLO HE 59 #lsOB O MsOLO 60 CEtsH
Trees up to 59 years old Trees60 yearsandolder
1 2 13 14 |5 6 7(1-6) 8 |9 (10 |11 |12 13 14 15
(8-13) (1-14)
I e ls@dcies: Lo shls. ot ZC kYN sfls. ot ESkfn wej kG
others total others total grand total
f so teh d dz® apets foflsspecies
Biets® kL st ts9/@dzPpF saimpl® areegO 30 30 30
CdzOfMmj HJjWtsdzd " o ftesy. ckBdkCO
defoliation class percentage of needles loss % % |% |% (% % % % |% |% (% |[% % % %
dzi BO HJ VA& .
not defoliated 07 10 % 90.0 90.0 90.0
MdzOB O .H W sdz .
slightly defoliated >1071 25 % 10.00 10.00 10.00
Zdzj t6j dzO. H j ¥ s
moderatelylefoliated > 251 60 % 0.00 0.00 0.00
‘"0C0O0 HJjWsdA
severelglefoliated >60% <100 % 0.00 0.00 0.00
mMizo ts
dead 100% 0.00 0.00 0.00
L ¢ & Y tatal 100.00 100.00 100

h d3d
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sdzojdyd O 5 HO? ddzmCtd foj CEcOddyudsd LOCO jSk 90OLHERO

[ LdzOttH difls §asdad jooSctoO® LO fosyjd  f0<j$j bEsdyo O LOCO jSO s0OLHERO O hbk&j

1 &Odz otesfMSj vdd j LO LOhNIsdlk hbdgO tH Oldshijthise LOEO j5 O

IBHdNSd dLojhsO & LHEGOsfMmlse jdzsds MOk ckzOodedt oteMmlsO HiEoj<O O shmdsek HjWesdd Oyd:
1JdB” 0: tifkedkdCO wtd' O

Convention on LongRange Transboundary Air Pollution

International Ceoperative Programme on Assessment and Monitoring of Air Pollution Effects on Forests
European Union Scheme on the Protection of Forests against Atmospheric Pollution

Annual report on health status of mairee species on the basis of defoliation

Country. Republik of Serbia

RMistcOY do Of S BO 1 §
1 jdzd Bt
[ B®OL Oy XA

Survey 2@
Pinus sylvestrig

Form C

1 J dzd Pentsstsylvestrid .

B % fMlsOB OO MO HYP Wit dze s @yfch | iadge d
56 dzj M daq Bmﬁ?bogé@gg C oMo 0 | ¢ dkoho 1 QHdZ.OW“]BOquZ( & cwono 3 C O 2ds t deomaf?sdzm
f Otcyj dzO no. of sample Hy Wsdzd * © Hy Wisdzd * © Jc‘Tassz HiWtsdzd " © Cdzomo 4 His fMize class 1 10 4
no. of sample ' trees class 0 class 1 slightly moderatel class 3 class 4 dead class 2to 4 sliahtly to
plots not defoliated defoliated defoliate dy severely defoliated moderately to dead %ea}éi
5 30 90.00 10.00 0.00 0.00 0.00 0.00 10.00
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Graph 9. Defoliation degre in 20671 Level Il sample plot
JH Mo O Isted dtsCOdzdlsj s Looking at the three study locatidhe situation
G BHJdOXBO, dzO° 9 J < df L fftsdsA jL was the same as iprevious yearsOut of all trees
fteO<jj Chrpdsi oz @D Cs’ O dzd selectedor the crown condition monitoring, e largest
HiWBdzd Oyd sd3 tj ¢ dMistctse  percentage oftrees not affectecoy defoliation was
so tsd3 fs° k& dzd Mz tc § ¢ d f registeredon Mokra GoraThis sample plot had noees
HiWzg Oyd sds Mtcj H® j ¢ d ° (affected by moderate or sevedefoliation.
11. AJ Jt RHURY SO R l r 1 Ai11. FLORISTIC AND VEGETATION SURVEYS IN
RVt ¢rrRI OGN 6.0 J2[0rl1R R 2016
1 eszy0e 0F j  ftdL | 3dek. The suvey of ground vegetation in 2016as

esHddd dLowkh jfflelsOy e gone in spring, summer and autumBoristic and
ﬂ' ‘ddipg R k2 et ¢ 5HJded yegetationsurveys were againarried out according t
Wdsedmlsdusco g 84 6JI5OYdthe prescribed methodology for data collection
ftojHoad' | des ®d sBHJYyd L Cprocessing (International @uperative Programme o

Y s5HOBOCO (| ndpeative aProgramme 10 pssessmentral Monitoring of Air Pollution Effects or
Assessment and Monitoring of Air Pollution Effects pqrests ICP Forests).

Forests ICP Forests).

_ . 11.1 "Kopaonik™ Level Il sample plot
111 cdzi HdzO f Ot g 5 &Y Orsdal !

{ujdz0 fsttesedshisd 1§t The assessments of speciemver in the tree

Hicad <O. BRSO d §®JL J dghupancerb layerswere done odune 1, 2016, then
01.06.20166 5 H 2d07.2016G S H d dzj.10.2016. o jyly 27, 2016and finally on Octobel4™, 2016 on

GHdde) dO tOded J Y BMISO8 preyigusly established square samplets (10 x 10 m),
' edHl CoOHWOBOUdWILZSEY which cover an auniswereaisibly.
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SB kzn o O< mifsts odtd0d dzj . 1 ©9 J H marked in the field.

dZzO Isjtejdzz odHdets 8B J dzj % J ¢ Table 20 (Form XX2012.PLV) shows the mo:
v s ©B R0z [ B tc O XX¥2QL2PLV) important characteristics of the sample units (altitL

ftcd S OL Odzd Mk tsfdzts o dzd latitude andongitude, assessment date, tree layer cc

fsotch ddzORRO ( dzOH di3steC © o 1 shrub layer cover, herb layer cover, mean height of
d HEXJdO. HOIskzdz tyJ dzp J < shrub and herb layers, moss cover, barren soil
NBEkCO d fHtdL j dzded W dzts te j . litterfall cover.

NBETO d fHtdL j d3dzj W dztste § Table 21 (Form XX2012.VEM) contains a lis
dzj f sC ted o j dzd HJdts L J d3” dh I of registered plantwith their cover prcentage for eac
Ly BB dhIsO dzd mdzd d3 s OH 5d3) layer.

v Is ©B2L dtd[ B toc OXX@042.VEM) Compared to the previous yedhere were nc
ftedCOLOdz MY dmMmOS 4 o dHJ dzls significant changesn the floristic compositiorexcept
CdrtPpCtoso detsis d dL ts Oy j dz for seasonal variations the presencand thecover of
Mf cOlsse d RO. theregisteredspeciesThe presencef new plant specie:

v SHdshE dz0O ff toj Is = was register@ only on he third squaraunit but it was
WakzstedmisdyuSsds mMOMIsOs Iz, ts only the occasional presence dRibes petraeun
ftedmMkmlso © d ¢ tese dztsmls d individual plants in the herb lay€eFhis species lthbeen
Bddzs L dzOyoO " dzd * dr~ 1 totsd3d dz registeredin the wider area ofthe sample ploin the
dZz0 tedzj Hdzd i3 f 5O st af @@REHZO © shrublayer beyond the area designated gpoundflora
stej <jd3 Co0OHKOIE {f t° j HRithatz and vegetatiosurveys
petraeumbkz My tcOllkz ftedL j d3dzj Besides, the sample areas regodnincreaing
tcOded “ J tcj cdMmistetso OdzO d presenceof Solidago virgaureawhile the openings ir
BdsddzHd S Oyd M¢ J sOy¢j the canopy increased the presenceStdllaria nemorurnr
sedzj Hdzdr ftsoteh ddzO L O { te( andEpilobium montanum

} sted H z® ¢ O G dzj H dzd o3
e edMmlstetso Odzs  * | f t5 9 Jotidayde

vi)gaureg O BEmMdzjH Mmoo jIs? j «
“d f s j<Odzets { Stdllyia fpdsreomsmd ¢
Epilobium montanum

4 /‘_/ &

T ¢ - \ 5t/ RN
4 dzd SParis quadrifolia(O} 1) 4 dzd B2Solidago virgauregO! 1)

Figure 51.Paris quadrifolia(SU 1) Figure 52 Solidago virgauregSuUIl)
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v OB j2aOX2012.(PLV) s OB @O { s HiQS(d dEAEdzji -G wd O dzd €

Table 20. XX2012.(PLV) Dataongroundvegetation Kopaonik
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v OB j2tZOX2012.VEM)us OB j dzO@ f toetsyj dzj
Table 21. XX2012.(VEM) Datafie with groundvegetatiorassesments- Kopaonik

f edafjatsddgd Co j 6§ SOYd " J

. ) . 1de s
t 4 Hdad ) JtokRL st 1 ot l l sCtotso datsfiy S
1 tets 0 l tmls © g Ol Hjlsjte q sOdzO L
Sequence Plot b g Number of Survey Speci m d L'I 1 s H dkBubss®ate| Coverof thespecies JLev‘éI ofd3q ét];? b i
number number samples number peciesode ayer %) detore Oion erobservations
1. 1 1 1 026.004.001 1 1 40 5
2. 1 1 1 80.009.007 2 1 15 5
3. 1 1 1 080.028.002 2 1 0.2 5
4. 1 1 1 193.004.103 3 1 35 5
5. 1 1 1 169.096.017 3 1 20 5
6. 1 1 1 057.006.001 3 1 8 5
7. 1 1 1 80.009.007 3 1 4 5
8. 1 1 1 169.091.001 3 1 4 5
9. 1 1 1 189.002.015 3 1 3 5
10. 1 1 1 154.021.027 3 1 3 5
11. 1 1 1 154.027.021 3 1 2 5
12. 1 1 1 189.002.03 3 1 1 5
13. 1 1 1 189.002.022 3 1 1 5
14. 1 1 1 189.002.029 3 1 1 5
15. 1 1 1 183.047.001 3 1 1 5
16. 1 1 1 047.008.011 3 1 0.4 5
17. 1 1 1 183.004.002 3 1 0.2 5
18. 1 1 1 148.029.017 3 1 0.2 5
19. 1 1 1 026.004.001 3 1 0.1 5
20. 1 1 1 080.028.002 3 1 0.1 5
21. 1 1 2 026.004.001 1 1 40 5
22. 1 1 2 80.009.007 2 1 20 5
23. 1 1 2 080.028.002 2 1 0.2 5
24. 1 1 2 193.004.103 3 1 35 5
25. 1 1 2 169.096.017 3 1 20 5
26. 1 1 2 154.027.021 3 1 8 5
27. 1 1 2 80.009.007 3 1 7 5
28. 1 1 2 169.091.001 3 1 5 5
29. 1 1 2 154.021.027 3 1 5 5
30. 1 1 2 057.006.001 3 1 4 5
31. 1 1 2 189.002.029 3 1 3 5
32. 1 1 2 189.002.015 3 1 3 5
33. 1 1 2 168.001.015 3 1 3 5
34. 1 1 2 189.002.022 3 1 2 5
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{ J Hded

I toigL St

1 ot

[

1 5C totso dats i)

1det

Sequence JPtI?JttS b LS Number of Survey S A tG i IZ 0 ?_ f ok 1 5 H dk®ubsBate| Coverof thespecies H Jl_l:v‘éltsf%q a E[)t];? Is bOdZO i L
number number samples number peciexode ayer %) dotore ot erobservations
35. 1 1 2 169.181.065 3 1 2 5
36. 1 1 2 169.172.001 3 1 2 5
37. 1 1 2 189.002.031 3 1 1 5
38. 1 1 2 183.047.0Q 3 1 1 5
39. 1 1 2 123.005.008 3 1 1 5
40. 1 1 2 047.008.011 3 1 0.4 5
41. 1 1 2 183.004.002 3 1 0.2 5
42, 1 1 2 169.003.001 3 1 0.2 5
43. 1 1 2 026.004.001 3 1 0.1 5
44, 1 1 2 080.028.002 3 1 0.1 5
45, 1 1 3 026.004.001 1 1 40 5
46. 1 1 3 80.009.007 2 1 15 5
47. 1 1 3 080.028.002 2 1 0.2 5
48. 1 1 3 193.004.103 3 1 35 5
49, 1 1 3 80.009.007 3 1 5 5
50. 1 1 3 169.091.001 3 1 5 5
51. 1 1 3 154.021.027 3 1 5 5
52. 1 1 3 189.002.015 3 1 3 5
53. 1 1 3 189.002.029 3 1 2 5
54. 1 1 3 189.002.022 3 1 1 5
55. 1 1 3 169.181.065 3 1 1 5
56. 1 1 3 057.006.001 3 1 1 5
57. 1 1 3 169.172.001 3 1 1 5
58. 1 1 3 168.001.015 3 1 1 5
59. 1 1 3 123.005.008 3 1 1 5
60. 1 1 3 189.002.031 3 1 0.5 5
61. 1 1 3 047.008.011 3 1 0.4 5
62. 1 1 3 123.005.001 3 1 0.2 5
63. 1 1 3 169.003.001 3 1 0.2 5
64. 1 1 3 026.004.001 3 1 0.1 5
65. 1 1 3 080.028.002 3 1 0.1 5
66. 2 2 1 26.004.001 1 1 50 5
67. 2 2 1 26.004.001 2 1 10 5
68. 2 2 1 80.009.007 2 1 2 5
69. 2 2 1 193.004.103 3 1 40 5
70. 2 2 1 80.009.007 3 1 10 5
71. 2 2 1 169.091.001 3 1 10 5
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1 5C totso dats i)

1det

Sequence JPtI?JttS b LS Number of Survey S A tG i IZ 0 ?_ f ok 1 5 H dk®ubsBate| Coverof thespecies H Jl_l:v‘éltsf%q a E[)t];? Is bOdZO i L
number number samples number peciexode ayer %) dotore ot erobservations
72. 2 2 1 169.096.017 3 1 7 5
73. 2 2 1 189.002.022 3 1 5 5
74. 2 2 1 189.002.015 3 1 5 5
75. 2 2 1 189.002.029 3 1 5 5
76. 2 2 1 154.021.027 3 1 4 5
77. 2 2 1 061.014.001 3 1 3 5
78. 2 2 1 154.027.021 3 1 2 5
79. 2 2 1 132.018.006 3 1 1 5
80. 2 2 1 26.004.001 3 1 1 5
81. 2 2 1 80.028.002 3 1 1 5
82. 2 2 1 047.008.011 3 1 0.5 5
83. 2 2 1 123.005.001 3 1 0.5 5
84. 2 2 1 151.001.003 3 1 0.3 5
85. 2 2 1 193.004.007 3 1 0.2 5
86. 2 2 1 57.006.001 3 1 0.2 5
87. 2 2 1 80.021.001 3 1 0.2 5
88. 2 2 1 169.173.030 3 1 0.1 5
89. 2 2 1 193.016.008 3 1 0.1 5
90. 2 2 1 26.004.001 1 1 50 5
91. 2 2 1 26.004.001 2 1 10 5
92. 2 2 1 80.009.007 2 1 2 5
93. 2 2 1 193.004.103 3 1 50 5
94. 2 2 1 80.009.007 3 1 10 5
95. 2 2 1 169.091.001 3 1 10 5
96. 2 2 2 189.002.022 3 1 5 5
97. 2 2 2 189.002.015 3 1 5 5
98. 2 2 2 189.002.029 3 1 5 5
99. 2 2 2 169.181.065 3 1 5 5
100. 2 2 2 154.021.027 3 1 4 5
101. 2 2 2 154.027.021 3 1 3 5
102. 2 2 2 109.001.054 3 1 3 5
103. 2 2 2 169.096.017 3 1 1 5
104. 2 2 2 57.006.001 3 1 1 5
105. 2 2 2 132.018.006 3 1 1 5
106. 2 2 2 26.004.001 3 1 1 5
107. 2 2 2 80.028.002 3 1 1 5
108. 2 2 2 169.003.001 3 1 1 5

81




{ J Hded

I toigL St

1 ot

[

1 5C totso dats i)

1det

Sequence JPtI?JttS b LS Number of Survey S A tG i IZ 0 ?_ f ok 1 5 H dk®ubsBate| Coverof thespecies H Jl_l:v‘éltsf%q a E[)t];? Is bOdZO i L
number number samples number peciexode ayer %) dotore ot erobservations
1009. 2 2 2 047.008.011 3 1 0.5 5
110. 2 2 2 123.005.001 3 1 0.5 5
111. 2 2 2 168.001.015 3 1 0.5 5
112. 2 2 2 80.021.001 3 1 0.5 5
113. 2 2 2 151.001.003 3 1 0.3 5
114, 2 2 2 169.172.001 3 1 0.3 5
115. 2 2 2 193.004.007 3 1 0.2 5
116. 2 2 2 169173.030 3 1 0.2 5
117. 2 2 2 193.016.008 3 1 0.1 5
118. 2 2 3 26.004.001 1 1 50 5
119. 2 2 3 26.004.001 2 1 10 5
120. 2 2 3 80.009.007 2 1 2 5
121. 2 2 3 193.004.103 3 1 50 5
122. 2 2 3 169.091.001 3 1 10 5
123. 2 2 3 80.009.007 3 1 8 5
124, 2 2 3 154.021.027 3 1 7 5
125. 2 2 3 189.002.015 3 1 5 5
126. 2 2 3 189.002.029 3 1 4 5
127. 2 2 3 189.002.022 3 1 3 5
128. 2 2 3 109.001.054 3 1 3 5
129. 2 2 3 169.181.065 3 1 2 5
130. 2 2 3 57.006.001 3 1 1 5
131. 2 2 3 132.018.006 3 1 1 5
132. 2 2 3 26.004.001 3 1 1 5
133. 2 2 3 80.028.002 3 1 1 5
134. 2 2 3 047.008.011 3 1 0.5 5
135. 2 2 3 123.005.001 3 1 0.5 5
136. 2 2 3 80.021.001 3 1 0.4 5
137. 2 2 3 168.001.015 3 1 0.3 5
138. 2 2 3 169.172.001 3 1 0.3 5
139. 2 2 3 193.004.007 3 1 0.2 5
140. 2 2 3 193.016.008 3 1 0.1 5
141. 3 3 1 26.004.001 1 1 50 5
142. 3 3 1 26004.001 2 1 10 5
143. 3 3 1 80.009.007 2 1 3 5
144, 3 3 1 164.001.003 2 1 1 5
145. 3 3 1 193.004.103 3 1 40 5
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146. 3 3 1 189.002.015 3 1 8 5
147. 3 3 1 189.002.022 3 1 5 5
148. 3 3 1 189.002.029 3 1 5 5
149. 3 3 1 154.021.027 3 1 4 5
150. 3 3 1 80.009.007 3 1 3 5
151. 3 3 1 193.004.999 3 1 2 2
152, 3 3 1 26.004.001 3 1 2 5
153. 3 3 1 169.096.017 3 1 2 5
154, 3 3 1 164.001.003 3 1 2 5
155. 3 3 1 154.027.021 3 1 1 5
156. 3 3 1 109.001.054 3 1 1 5
157. 3 3 1 047.008.011 3 1 1 5
158. 3 3 1 132.018.006 3 1 0.5 5
159. 3 3 1 168.001.015 3 1 0.5 5
160. 3 3 1 169.181.065 3 1 0.2 5
161. 3 3 1 077.001.004 3 1 0.2 5
162. 3 3 1 123.005.001 3 1 0.1 5
163. 3 3 2 26.004.001 1 1 50 5
164. 3 3 2 26.004.001 2 1 10 5
165. 3 3 2 80.009.007 2 1 3 5
166. 3 3 2 164.001.003 2 1 1 5
167. 3 3 2 193.004.103 3 1 40 5
168. 3 3 2 189.002.05 3 1 8 5
169. 3 3 2 189.002.022 3 1 7 5
170. 3 3 2 189.002.029 3 1 7 5
171. 3 3 2 154.021.027 3 1 6 5
172. 3 3 2 80.009.007 3 1 5 5
173. 3 3 2 193.004.999 3 1 2 2
174. 3 3 2 26.004.001 3 1 2 5
175. 3 3 2 169.096.017 3 1 2 5
176. 3 3 2 047.008.011 3 1 2 5
177. 3 3 2 164.00..003 3 1 2 5
178. 3 3 2 154.027.021 3 1 1 5
179. 3 3 2 109.001.054 3 1 1 5
180. 3 3 2 168.001.015 3 1 1 5
181. 3 3 2 169.181.065 3 1 0.5 5
182. 3 3 2 132.018.006 3 1 0.5 5
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183. 3 3 2 169.003.001 3 1 0.3 5
184. 3 3 2 077.001.004 3 1 0.2 5
185. 3 3 2 123.005.001 3 1 0.1 5
186. 3 3 3 26.004.001 1 1 50 5
187. 3 3 3 26.004.001 2 1 12 5
188. 3 3 3 80.009.007 2 1 2 5
189. 3 3 3 164.001.003 2 1 1 5
190. 3 3 3 193.004.103 3 1 40 5
191. 3 3 3 189.002.015 3 1 8 5
192. 3 3 3 154.021.027 3 1 6 5
193. 3 3 3 189.002.022 3 1 4 5
194, 3 3 3 189.002.029 3 1 4 5
195. 3 3 3 80.009.007 3 1 4 5
196. 3 3 3 193.004.999 3 1 2 2
197. 3 3 3 26.004.001 3 1 2 5
198. 3 3 3 164.001.003 3 1 2 5
199. 3 3 3 047.008.011 3 1 1.5 5
200. 3 3 3 109.001.054 3 1 1 5
201. 3 3 3 168.001.015 3 1 0.7 5
202. 3 3 3 132.018.006 3 1 0.5 5
203. 3 3 3 077.00..004 3 1 0.2 5
204. 3 3 3 169.181.065 3 1 0.1 5
205. 4 4 1 26.004.001 1 1 70 5
206. 4 4 1 80.009.007 2 1 8 5
207. 4 4 1 164.001.003 2 1 0.2 5
208. 4 4 1 57.006.001 3 1 20 5
209. 4 4 1 193.004.103 3 1 15 5
210. 4 4 1 169.096.017 3 1 10 5
211. 4 4 1 80.009.007 3 1 8 5
212. 4 4 1 154.021.027 3 1 8 5
213. 4 4 1 189.002.015 3 1 3 5
214, 4 4 1 189.002.031 3 1 2 5
215. 4 4 1 132.018.006 3 1 2 5
216. 4 4 1 26.004.001 3 1 2 5
217. 4 4 1 123.005.001 3 1 2 5
218. 4 4 1 061.014.001 3 1 2 5
219. 4 4 1 169.181.065 3 1 0.5 5
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220. 4 4 1 140.005.006 3 1 05 5
221. 4 4 1 80.028.002 3 1 0.4 5
222. 4 4 1 169.172.001 3 1 0.4 5
223. 4 4 1 164.001.003 3 1 0.3 5
224, 4 4 1 193.004.999 3 1 0.2 2
225. 4 4 1 168.001.015 3 1 0.1 5
226. 4 4 2 26.004.001 1 1 50 5
227. 4 4 2 80.009.007 2 1 10 5
228. 4 4 2 164.001.003 2 1 0.2 5
229. 4 4 2 57.006.001 3 1 20 5
230. 4 4 2 193.004.103 3 1 15 5
231. 4 4 2 169.096.017 3 1 15 5
232. 4 4 2 154.027.021 3 1 10 5
233. 4 4 2 80.009.007 3 1 10 5
234, 4 4 2 154.021.027 3 1 10 5
235. 4 4 2 123.005.008 3 1 5 5
236. 4 4 2 123.005.001 3 1 4 5
237. 4 4 2 189.002.015 3 1 3 5
238. 4 4 2 132.018.006 3 1 2 5
239. 4 4 2 26.004.001 3 1 2 5
240. 4 4 2 169.003.001 3 1 2 5
241. 4 4 2 189.002.031 3 1 1 5
242, 4 4 2 169.181.065 3 1 1 5
243, 4 4 2 140.005.006 3 1 0.5 5
244, 4 4 2 168.001.015 3 1 0.5 5
245, 4 4 2 80.028.002 3 1 0.4 5
246. 4 4 2 169.172.001 3 1 0.4 5
247. 4 4 2 164.001.003 3 1 0.3 5
248. 4 4 2 109.001.054 3 1 0.3 5
249, 4 4 2 193.004.999 3 1 0.2 2
250. 4 4 3 26.004.001 1 1 50 5
251. 4 4 3 80.009.007 2 1 10 5
252. 4 4 3 164.001.003 2 1 0.2 5
253. 4 4 3 193.004.103 3 1 15 5
254, 4 4 3 154.021.027 3 1 10 5
255. 4 4 3 57.006.001 3 1 10 5
256. 4 4 3 80.009.007 3 1 7 5
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257. 4 4 3 189.002.015 3 1 3 5

258. 4 4 3 123.005.001 3 1 3 5

259. 4 4 3 132.018.006 3 1 2 5

260. 4 4 3 26.004.001 3 1 2 5

261. 4 4 3 123.005.008 3 1 2 5

262. 4 4 3 169.181.065 3 1 1 5

263. 4 4 3 169.003.001 3 1 1 5

264. 4 4 3 189.002.031 3 1 0.5 5

265. 4 4 3 80.028.002 3 1 0.4 5

266. 4 4 3 164.001.003 3 1 0.3 5

267. 4 4 3 193.004.999 3 1 0.2 2

268. 4 4 3 169.172.001 3 1 0.2 5

269. 4 4 3 109.001.054 3 1 0.1 5

270. 4 4 3 168.001.015 3 1 0.1 5
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11.2°Crni Vrh * Level Il sample plot

The survey of ground vegetation on the level
sample plot on Crni ¥h in 2016was done in spring
summer and autumrkloristic and vegetatiorsurveys
were againcarried out according to the prescrib
methodology for data collection and process
(International Ceoperative Programme on Assessm
and Monitoring of Air Bllution Effects on ForestsICP
Forests). The assessments oésescover in the tree
shrub ancherb layers were done odune 2 2016, then
on July 28, 2016and finally on Octobel3", 2016 on
previously established square samphits (10 x 10m),
which cover an auniswereisibly.
marked in the field.

Table 22 (Form XX2012.PLV) shows the mo:
important characteristics of the sample units (altitt
latitude and longitude, assessment date, tree layer ¢
shrub layer cowe herb layer cover, mean height of t
shrub and herb layers, moss cover, barren soil
litterfall cover.

Table 23 (Form XX2012.VEM) contains a lis
of registered plants with their cover percentage for ¢
layer.

The entire surface of tHeevel Il sample plot on
Crni Vrh was still recovering fromthe effects of
unfavorable weather conditions during the winter
2014, when the entire areaeadstern Serbiaas hitby a
natural disaster thaesulted in thedepositionof large
quantities ofice on brest treesThe disasteralso left a
great number of broken or fallen beech trees behin
Thesebeech treghavenot revitalized and renewdtheir
crowrs yet thusthe canopy of theentire sample plot is
still very thinand in some places evepen

This state caused an increasegnber of certair
representatives oherb layer flora. Above all, the
abundance&overof blackberry Rubus hirtusincreased
Now, it almostcompletely covers thareaof the sample
plot. At the same timghe abundanceoverof fireweed
(Epilobium angustifoliun increasd, as well as the
abundance of thenitial stages in the succession
vegetation after natural disasters. The starad also
colonized bywhite birch Betula verrucosp which as a
pioneer species had not bepreviously registered ol
the sample plot

The great abundanceof blackberry Rubus
hirtus) reduced theBalkan beech Fagus moesiada
offspring. Due to thegreat weed coveragéhe natural
regeneratiorof the main speciesFagus moesiacavill
bedifficult in the forthcoming period
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# dzd GDPolygonatum multiflorung [ HI)
Figure 54. Polygonatum multiflorungSU III)
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Sequence Plot b g Number of Survey Speci m d L'I 1 s H dkBubss®ate| Coverof thespecies JLev‘éI ofd3q ét];? b i
number number samples number peciesode ayer %) detore Oion erobservations
1. 1 1 1 036.001.001 1 1 30 5
2. 1 1 1 036.001.001 2 1 5 5
3. 1 1 1 095.001.005 2 1 0.3 5
4. 1 1 1 080.(5.014 2 1 0.3 5
5. 1 1 1 080.009.074 3 1 80 5
6. 1 1 1 036.001.001 3 1 20 5
7. 1 1 1 123.005.001 3 1 1 5
8. 1 1 1 183.049.003 3 1 0.4 5
9. 1 1 1 151.012.001 3 1 2 5
10. 1 1 1 095.001.005 3 1 0.2 5
11. 1 1 1 082.001.006 3 1 0.1 5
12. 1 1 2 036.001.001 1 1 30 5
13. 1 1 2 036.001.001 2 1 5 5
14. 1 1 2 095.001.005 2 1 0.3 5
15. 1 1 2 080.035.014 2 1 0.3 5
16. 1 1 2 080.009.074 3 1 95 5
17. 1 1 2 036.001.001 3 1 10 5
18. 1 1 2 123.005.001 3 1 1 5
19. 1 1 2 183.049.003 3 1 0.4 5
20. 1 1 2 151.012.001 3 1 2 5
21. 1 1 2 095.M1.005 3 1 0.2 5
22. 1 1 2 082.001.006 3 1 0.1 5
23. 1 1 3 036.001.001 1 1 25 5
24. 1 1 3 036.001.001 2 1 5 5
25. 1 1 3 095.001.005 2 1 0.3 5
26. 1 1 3 080.035.014 2 1 0.3 5
27. 1 1 3 080.009.074 3 1 80 5
28. 1 1 3 036.001.001 3 1 10 5
29. 1 1 3 151.012.001 3 1 2 5
30. 1 1 3 123.005.001 3 1 1 5
3L 1 1 3 183.049.003 3 1 0.4 5
32. 1 1 3 095.001.005 3 1 0.2 5
33. 1 1 3 082.001.006 3 1 0.2 5
34. 2 2 1 036.001.001 1 1 30 5
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35. 2 2 1 036.001.001 2 1 15 5
36. 2 2 1 095.001.005 2 1 0.4 5
37. 2 2 1 080.009.074 3 1 70 5
38. 2 2 1 036.001.001 3 1 20 5
39, 2 2 1 080.035.014 3 1 0.2 5
40. 2 2 1 095.001.005 3 1 0.5 5
41. 2 2 1 082.001.006 3 1 0.1 5
42. 2 2 1 123.005.001 3 1 0.8 5
43, 2 2 2 036.001.001 1 1 30 5
44, 2 2 2 036.001.001 2 1 17 5
45, 2 2 2 095.001.005 2 1 0.4 5
46. 2 2 2 080.009.074 3 1 95 5
47. 2 2 2 036.001.001 3 1 15 5
48. 2 2 2 080.035.014 3 1 0.2 5
49, 2 2 2 095.001.005 3 1 5 5
50. 2 2 2 082.001.006 3 1 0.1 5
51. 2 2 2 123.005.001 3 1 1 5
52. 2 2 3 036.001.001 1 1 30 5
53. 2 2 3 036.001.001 2 1 17 5
54, 2 2 3 095.001.005 2 1 0.4 5
55. 2 2 3 080.009.074 3 1 90 5
56. 2 2 3 036.001.001 3 1 15 5
57. 2 2 3 095.001.005 3 1 5 5
58. 2 2 3 080.035.014 3 1 0.2 5
59, 2 2 3 082.001.006 3 1 0.1 5
60. 2 2 3 123.005.001 3 1 0.1 5
61. 2 2 3 034.001.001 3 1 0.1 5
62. 2 2 3 169.172.001 3 1 0.1 5
63. 3 3 1 036.001.00 2 1 10 5
64. 3 3 1 095.001.005 2 1 1.5 5
65. 3 3 1 080.009.074 3 1 85 5
66. 3 3 1 036.001.001 3 1 30 5
67. 3 3 1 183.046.004 3 1 1 5
68. 3 3 1 057.002.002 3 1 0.1 5
69. 3 3 1 095.001.005 3 1 0.8 5
70. 3 3 2 036.001.001 2 1 10 5
71. 3 3 2 095.001.005 2 1 1.5 5
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72. 3 3 2 080.009.074 3 1 95 5
73. 3 3 2 036.001.001 3 1 20 5
74, 3 3 2 183.046.004 3 1 1 5
75. 3 3 2 057.002.002 3 1 0.1 5
76. 3 3 2 095.001.005 3 1 0.8 5
77. 3 3 3 036.001.001 2 1 10 5
78. 3 3 3 095.001.005 2 1 1.5 5
79. 3 3 3 080.009.074 3 1 90 5
80. 3 3 3 036.001001 3 1 15 5
81. 3 3 3 095.001.005 3 1 0.8 5
82. 3 3 3 183.046.004 3 1 0.5 5
83. 3 3 3 057.002.002 3 1 0.1 5
84. 4 4 1 036.001.001 1 1 50 5
85. 4 4 1 036.001.001 2 1 3 5
86. 4 4 1 095.001.005 2 1 2 5
87. 4 4 1 164.001.002 2 1 1 5
88. 4 4 1 080.035.007 2 1 0.2 5
89. 4 4 1 080.035.014 2 1 0.4 5
90. 4 4 1 080.035.014 3 1 0.4 5
91. 4 4 1 080.009.074 3 1 85 5
92. 4 4 1 036.001.001 3 1 15 5
93. 4 4 1 151.012.001 3 1 3 5
94, 4 4 1 082.001.006 3 1 0.4 5
95, 4 4 1 151.010.006 3 1 0.2 5
96. 4 4 2 036.001.001 1 1 50 5
97. 4 4 2 036.1.001 2 1 3 5
98. 4 4 2 095.001.005 2 1 2 5
99, 4 4 2 164.001.002 2 1 1 5
100. 4 4 2 080.035.007 2 1 0.2 5
101. 4 4 2 080.035.014 2 1 0.4 5
102. 4 4 2 080.035.014 3 1 0.4 5
103. 4 4 2 080.009.074 3 1 95 5
104. 4 4 2 036.001.001 3 1 8 5
105. 4 4 2 151.012.001 3 1 2 5
106. 4 4 2 082.001.006 3 1 0.4 5
107. 4 4 2 151.010.006 3 1 0.2 5
108. 4 4 3 036.001.001 1 1 50 5
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109. 4 4 3 036.001.001 2 1 3 5

110. 4 4 3 095.001.005 2 1 2 5

111. 4 4 3 164.001.002 2 1 1 5

112. 4 4 3 080.035.014 2 1 0.4 5

113. 4 4 3 080.035.007 2 1 0.2 5

114. 4 4 3 080.009074 3 1 90 5

115. 4 4 3 036.001.001 3 1 8 5

116. 4 4 3 151.012.001 3 1 2 5

117. 4 4 3 080.035.014 3 1 0.4 5

118. 4 4 3 082.001.006 3 1 0.4 5

119. 4 4 3 151.010.006 3 1 0.1 5
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