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1.1 LOIOMOIZIML BJIIoNL 860336 MOY

049 bLodamM39EMLM30L obbsgnmEgdmo 3abgEMonl
09690603 OrgbMLL bBabrdmoagbl. J39960L HgbodhmEoal
44.5% (3 100 500 3v) hynmds ©8938M9em0 o 8d doh3gbg0-
¢m0b dobg300), bogdocm3zgemm g3obg319m3b900 (HYnm ANt
939469000 G0Eb3lb. hyggoab ydghgbmds badomm s dogms-
0 089069000 03960EMO50890 obgmaggonema, nbnbo sbty-
9096 doemdgco 3bnd3bgenm30b bnoogs3300 s Byoemds-
69a10tgdgm, babodohyem-3nzngbnt o bbgs bobakagd-
™M 0333000 01693090b. dobo vdaby, o o dgnky
3933000mb8g dgdmbdhgboem Byl dobnggdl gemmadsemyto
93mmany6o db0d3b9emmds 9d3m, 306000006 0bobo Bm-
dog 3emadodnc Lot hyggemdo dgdmbdhgbogm, 130606309

bagrybergoger (H9aaob Bocdmoagbgb.

(Y9 obYRMd390L 096U, 369330t gdL Bygal boogol
00 dmbobgngmonl 3bnd3zbgemm30b bobogml byams bygmom
10606390myma3l. 030 03930 b0dL ghrmdoabdgsb, sdio-
690b dgbyghab, 3303000 S M3GOEMAREL 3obgnmotgdal
0ab3b o 96mdnggol dom 89dmgdggdol. AEYONMO©
dmddggolb 30960l dobgdolb dmdEmomdsdy o Bhgddghe-
0960l ©ganmamgdedy. dHdmbozghmoob bobdodoswol
dmobmgddom o (hyolb d0mdobobe s bodwsgdn dobo dggo-
39000, hygg 360d3b9emm30b Gmel dbMYmMgol gemodsdob
33e0gq00b dgerdngmgdabs o dadhaEnado.

bogobm3zgmmb Hyggdn 96 dbmemme Nboldgykn dom-
mmanyho d6d30mmx9mhm3abgdol dgbothnbgosl gebsdo-
hm090L, 0Modg PBGOY639mymnl dmbobgmgmonbmzanl
bobogmgbemme dbndzbgemmgsbon, dobadnbo my sbreo-
3otodndmn bakzgomab, hyob dghdbymn o sMsdgh-
4630 GgbydLbob y6y39d) dobmgdob. gb, mogol dbkag,
bgemb nb6gmadL g3mbmdnznl bb3oslbzs otaal 03nbdiso-
Mmbotkgdol, 89dz2m0gLg0L dmbobgngmdnl 3gmogEmgmosl
00 9399600 3a®mo©n 3ob3000Mgdnbm30l bgmbaygh g
306 9dmb gdbab.

0¢bobndbogny, ™A badobmzgmmb hygb yoogbo gbmg-
0033600 ©d Mg3thgoEoymon, 9ddbmabezg, Lodgsboghm,
obhemmoymo o ggmmbhywo dbodzbgemmds og3b.

D 1 INTRODUCTION

1.1 Importance of Georgia’s forests

Forests are a natural resource of special value
for Georgia. They occupy 44.5% (3 100 500
ha) of the country’s territory; according
to this indicator, Georgia belongs to the
group of countries rich in forests. Most forests
grow on steep or moderately steep slopes
and fulfil important soil, water, sanitary-
hygienic and other protective functions.
Furthermore, the remaining forest massifs in
the Greater and Lesser Caucasus are of global
ecological importance as they are the last intact
forests left in the temperate climate zone.

Forests clean the air, reqgulate water flow and
provide clean water to a significant part
of the population. They protect soil from
erosion and reduce the risk of landslides,
avalanches and floods and mitigate their
impacts. They have a positive effect on the
movement of air masses and on temperature
regulation. By absorbing carbon from the
atmosphere and sequestering it into the forest
biomass and soil, forests play an important role
in climate change mitigation and adaptation.

Georgia's forests provide not only conditions
for a unique biological diversity but also vital
direct and indirect benefits and a continuous
supply of timber and non-timber forest
resources to the population.This in turn
contributes to the functioning of various
sectors of the economy, improves the well-
being of the population and creates a
favourable environment for the sustainable
development of the country.

It should also be noted that Georgia’s forests
have great aesthetic, recreational, scientific,
historical, and cultural importance.
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1.2 d0™N00D0 603(M63Jd3J00 - 6ubLO3INMABN0)
dMBoBJa00 0MIMLIOMBNL 330bN0)

mgol damdotgmdnm, badommzgmmb thyggdaol 3dghab
bobogmdg Hyolb dobmzol mbol dspbogbzs sb 36l
hogotgdyemo. dgboodsdobog, bagommzgmmb thyggool
batnlbmotng s GomEgbmotng dobslnsmgdemgddg gobob-

9030 0bggmMdsignol bodgobyg 333 939960l bohygm
bggddmeolb godmbgggze Mhgds.

36LgdYmo 33em939000 ©aNbYds, Gmd LoJobmzgmmb
hyob OMmmMOg00L oo bobogmo gadawaMgdymay,
o3 dobomoo godmbagywos badgdg bghyol ddotn
dm3m39000 o Pbobhgdm 60l dggasm bghyol bababbal
d9d3063000. d30bodbyemo dndgdgdn gabadnrmdgdlb bob-
306050l dmdbmgdal dgbodmgdemmdnl 3o6a3sl, bogob-
39emmb hyggdo 30 3oodbyzgdh Gmemb medodmdlb J3g9gbol
bOMOYM0 d0tgdal (GHG) gdobngool Mgayematgosdo.

badabmzgemmb hyggool MomEgbmdtnzn s babobbmd-
030 dobdboomgogmgdal dgbobgd gobobemgdnmo nbagme-
dogns ghm-ghmo dbndzbgemmazabo nbbhedgbhoo Lom-
0960 906 gd0b 9doboab dgbedgntgdemo, obsbyemo dnd-
6gd0b dmbohmEm0banly o d9bgetndzgdobomgonl, Mmdg-
0 3obbedmzhymos bagobmzgmmmb gehmzbymm ombgdy
(NDC), dbg39 boghmadmbobm bgmdgizhymgdgdoms
deoaMon 3obgnmamgdol 2030 Bemolb mal Bgbbogom

39030¢0bB06907e™0 306000796 gd900L dogbgzal gBody.

d603639¢mm3060 30MO9dds gdbobgmgoymo nboymb-
dogonb bodgndyg. 3obobemgdyemo nbymEmdoEnal v6bgdmMod
96molb dbtog aobdbodmgmgm Mmmb medodmol dm-
wmoh0gnho goabyzghnemgogdol dogmgonl dbmiEgbdo,
Mo3 ghm-ghmo dbndzbgmmmazobo bogombod (hyggool
00mEgbmdtnzn o botbabbmodagn doboboomgdgmgdol
30132m09b900b o bdbdoMdsal doMsggdol mabooms-
bmdom ighmzgoal gymbom, bmegmm dgmbgl dbéog

badgEboghm-33emg30m0 3MAH9bETNL gobodlhgmor.

0b939, 90m-9Mhm0 3odmb3zg300 0b RoghoE, Omd b skl
30bbmM309e907em0 (HYg900L 39(hgamEm0ddENs domn o3yb-
930600 ©obndbygmgdal dobgwznm, Moy hyob daMawn
do6m30bm30b o730eMgdgem0s.
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1.2 Key challenges - especially in
terms of lack of data

As of today, management-level forest
inventory has not been conducted on most of
the territory of Georgia’s forests. Accordingly,
the shortage of updated information on the
qualitative and quantitative characteristics
of forests in Georgia remains a challenge for
the sector.

According to existing studies, a large part
of Georgian forests is degraded, due mainly
to the growing demand for fuelwood and
the reduction of timber quality due to
unsystematic felling. Degradation reduces
forests’ capacity to absorb carbon, which is a
crucial role of Georgian forests in regulating
the country’s greenhouse gas (GHG)
emissions.

Updated information on qualitative and
quantitative characteristics of Georgia’s forests
is important for monitoring and reporting
on the targets for reducing greenhouse gas
emissions which are defined in Georgia’s
Nationally Determined Contribution (NDC), as
well as on progress towards achieving the
commitments stipulated by international
agreements and the 2030 Agenda for Sustainable
Development.

The lack of updated information is a
significant problem because it provides a
basis for making political decisions, which
are decisive for improving the qualitative and
quantitative characteristics of forests and
the gradual accumulation of carbon reserves
and increasing the potential for scientific
research.

Another challenge is that the categorization
of forests according to their functions, which is
necessary for sustainable forest management,
has not been conducted yet.
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bhyob gbhmzbymo dmborbzal dodbgdoe:

e bOgotm3zgmmb (Hyggonl batobbmdMngn s HomEg-
bmotnzn doh39690emgdal dgbobgd gabsbemgdnemo nb-
am®mdogool dmdmggody;

* hyob dobobnomyomgddg nby3gho dmbohmemabzab-
®30b 3303030 Jugmol EosMbgdy;

* 3m@oh0gy6n s bLHOIHIZI0 3osbyzgdhomg-
0900b dodpgo 306 9d0b bLoMBIYbm nbagmMdsgnom

1867639mymx30;

* 3bgok0nda900 gbhm3bym, Ggaombyem o baghmadm-
Mobm mbgdy;

* 1odgEbghm 33193900L bgemdgbymos  33emg30m0
0bbhodhHgo0lb godmmoghgds.

hyob 96m3bemo smMogbzs gobbmbingmoo bodob-
0395 BHyob 3mgdbobs ©o ,,bogotmzgmmb Byob ogp-
Mobzol bobhgdol, 3ohgamtdodsznols o dmbagmmab-
30L Bgbob dgbabgd” g0 yd0m oEabngmo dmmbmabg-
d0b dgbodddobo. H9dbozyMo ogz0emyds dgdydegms
o 00030099¢mM0 d330babhHGmOENm-bodabmego-
6030 9JhHo ©odh303d LdJoOM3gEmb gokgdmb -
30b0 o beoggmab dgyMbgmdnl badabobhMmb dogh.

306mbdgoemmdnl dgbadodaboc, hyob gbmabyem setog3-
b3ol sbmMEngemgol gotmgdmlb oE3obs o Mmool
d9966gmdnl bodabobptm, 10 Bgemobowdo ghmbgm,
mdgemog dmoEogl bHoHobHNgM 0bxymeddsinsl bogda-
0390mb hyob damdamgmdnbs o dobo dozomaghmg-
6900b dgbobgd o bmMEogmgds dywdong Labodydm
030600™09009 0033060390000 s dmbodhmGabanl gdoom.

hyob gbhm3zbyma smbogbzs gobbmbEngmos dmgwmo
939460L dobdhodnm, 0d RObOMMO908g, Mmdgmmog o3de-
g4oa30em90L bagdobmzgmmb dhyob gbhmzbyma dsmbogbzal
d9mmEMmmanodo 3obbodmgtywm Byl gobdothgdol,
doybgozac domo B 3YmMgdal KymMdgdobs s dobmznl
6930d90000.

hyab 309390036900 - 30b0dyd 10 dghto Logdbobo o dMo-

bo3emg0d 0.5 3o. 3060l gaMmmdn, MMTGE0E RGN0
bggdom, bosE bggdol bodogeng d¢bggl dMobogmgd 3

' 2 OBJECTIVES AND LEGAL FRAMEWORK
OF THE NATIONAL FOREST INVENTORY

The objectives of the national forest
inventory are to:

e obtain updated information on qualitative
and quantitative characteristics of
Georgia’s forests;

» establish a permanent sampling network
for continuous monitoring of forest
characteristics;

» provide reliable information to those
making political and strategic decisions;

* report at the national, regional and
international levels;

e promote scientific research and
strengthen research institutions.

The National Forest Inventory was conducted
in accordance with the requirements
established by the Forest Code of Georgia and
the regulation “On the Rule of the System of
Registration, Categorization and Monitoring
of Georgian Forests”. The instructions for the
field teams and the administrative procedures
were approved by the Ministry of Environmental
Protection and Agriculture of Georgia (MEPA).

According to current legislation, the MEPA
conducts a National Forest Inventory
every 10 years; it includes statistical
information about the state of Georgia’s
forests and their diversity and is carried out
by observation and monitoring of permanent
sample plots.

The National Forest Inventory was conducted
across the country, on the territory which met
the definition of forest in the methodology of the
National Forest Inventory of Georgia, regardless
of the form of ownership and management
regime.

Forest is defined as a land area with a width
of not less than 10 meters and an area of not
less than 0.5 ha covered with trees higher
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dghdb o 3063200 dg36nmmds 3Mebszmgd 10%-0s, b
bggoom, Gmdgdbog dmadagogdo dgndemnsm ad330gm-
030¢0mb hadmmzgmoagmo 3ho¢hghoydgdo Botdmoagbogm
306md90dn. hygb obg3g dng3nm3bgde: dMnyma/bomgemn

HY9 0 OM9d0m ©I3cMOIMY0M Hgbohmmngodo;

hyob g9bm3bymo setoibzol dmboggdgdn dobobgds Byol
bONbBRMETdE0M S dMbohmMnbzal bobhgdsdo.

bojommzgmmb hmgdnm m3znxdnd@gdgm hgMobhmbo-
90839 o bomgzydogom badal 3gobbgzmog (dx3bodgmabs
©0 3bobzomal Mgzomban) 3MLJOYMO 3omaMgds

939960bm30L dbndgbgemmzeb 3odmbagzo Ghgdy badab-
039mmb hmgdom m3n306agdym hgbhobhmdmngddy ©o
bomgydanm badab gobbzmng (s03bd8gmabo o 3bobzogmal
09300060) YLx30mbmgdal Jymbom 3MbgdYmo 30m8Mgds,
boog dmborgdgonl dgabmagds 39emdg dgydemgdgemo
0g4m. 8d 3bmEqbdo, d90badbyem hghohmmdngddyg, bhyol
6gbyebgodg o33003900b0 o dmboggdmo dgabrm-
39000 BodyOmgosl abhobgoydo dmbpohgds Bok-
dmoa9bo.

hygob 9hm3bnmo dmboibgalb gobbmMizngmgdol Lobyol
90383, LEb0TYdM 33MMMAZINL (FemabHhgcrgdal) Bobobbatn

00096h0g0EnMgdnb 39009300 (HY9/3Md-hYgg) ©ow3Nbw,
&md:

* 003boBgmal o/6 BHgbohmbosdg Bobdmoagbogmons
1278 Lobodydm gommmon, bommm bomgndsgom
bodol golbghog, 3gbdhGdmybo bgemabyoemgdol
dogMm 3mbhmemntgds hghohmbmnsadg - 34 bobo-
d30m 03060 0™00, bdLE PLOROMbMgdnl d08bgdnEb
30dmadnboty, 39emdg dmboEgdgdnl dgabmzgds 396M
dmbgbbeoo;

* 3bobgomall Gggombal gbohmbdosdg bobdmeo-
3960000 490 Lobodydm Qobmmdn, bmemm bomy-
3030m bodol gobbghog, 3gbhtoyto bgemalbyos-
mg00b d0gh 3mbhtmemomgdo hghohmboodg - 39
bObEdYdM QI MMAN,LdOE dbY3g PLoOMbmgdal
308069000006 godmdnbatyg, 396 dmbghbrs 39emBg
dmboEgdgdal dgathmagds;
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than 3 meters and a canopy cover of more
than 10%, or with trees able to reach these
thresholds in situ. Forests also can be arid/light
forests and temporarily degraded territories.

The National Forest Inventory data will be
reflected in the Forest Information and
Monitoring System.

Current Situation on the temporarily
Occupied Territories of Georgia and
along the Occupation Line (Abkhazia and
Tskhinvali regions)

The security situation on the temporarily
occupied territories of Georgia and along
the occupation line (Abkhazia and Tskhinvali
regions) remains an important challenge for
Georgia. It was impossible to collect field data
on those territories. Instead, remote sensing
was used to observe and collect data on forest
resources in the mentioned areas.

At the initial stage of implementation of the
National Forest Inventory, based on the results of
the preliminary identification of sample plots
(clusters) (forest/non-forest), it was determined
that:

* 1278 sample plots are located on the
territory of Abkhazia AR, while along the
occupation line on territory controlled
by the Central Government of Georgia,
there are a further 34 sample plots where
it was impossible to collect field data due
to security reasons;

* 490 sample plots are located on the
territory of the Tskhinvali region while
along the occupation line on the territory
controlled by the Central Government
there are a further 39 sample plots
where it was impossible to collect field
data due to security reasons.
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0b3mG3doEnal Logotmydgdol dga3sbigool 3hmEgbo séab
bo3306dm bodnzo ndol ddmbogmgbo, my Mo Labal
dmbogdgdo nbd dogngmmam (hyolb gbhrmzbyemo smoizbzol
39009390. 390000d0bs, Logobm3gEML otgdmb oE3aby
0 beogygmal dgyébgmonl badobabhbmd, hyob dobrmgzal
™m63obmgdnl, 81939 96LITMOZ3MMOM o badgEboghm-
3393000 mMasbndd3ngoal ggdudgbhgdal dmbobogmg-
™00, 3dbbodmgMo ol bonbgymbmdsgnm bagotmgdgodon,
hmdmgoog Hyob gbhmzbyemds dmboibged, dmboggdgonl
baboo PBMYb3gymM.

3.2 080b I®M36J%0 dLMNBL3NL 3MME®PNB00)Y
009J

bodobmzgemmdn hygob ghmzgbymo demMogbzal 3emob-
h90gdab docnl dmdo gaboladmgts 3.6X3.6 3d. docnl
39000339m0b Bgbrhngmgool 3mmMabohgdo owanbos
bogbEYm™o Mgx3960gblolb bobhgdol dobgwgznm - UTM Zone
37-38 / WGS84 (EPSG:32637 o EPSG:32638). 3emab-
H96900b 000b 3oo33900b bgbhogngdo obmdtmogmnd
htroemm-obogmgmnab Badb&mgm-90dmbazmmgmal
d0dommyemgonm.

boggemg bdydomgdal obygdedg, bobalbatk dmddacod
3mmO0bshgonl boo 3.6X3.6 3d. 0000909 3MbgoYMO
y39e0 bgbrhoemabmzgol, Mmdgemog 03060a3b bagdotmzggemml
dog0db hgbodhmbosl (69 700 332). §399bab dobddhodnom,
0000989 ohobomos 5 375 3owosdzgmal Bgbhhogmo.
M00MMIY0 3os339mab bghhomo Batdmagagbl
3abhgtol 396dHML, bmem 3emsbhgho dgwoagds bLodo
bbdYdm OMMMONLESD.

hygob gobdoabngdol dgboosdobow, Bobsbbobo jemoboogn-

30300b 39009390, ©O©ENbEY, OHmAd 0598y IHebagma
By H0ng000ob mommgymo 3emabhgho dogbooggdd
BoGdmeagbogmo 3emabgdnasb ghm-gbhmb, 3g9édmeo:

1. booema g3abbadmahhnmns hmamta hyg o bagntmo
boggeg badydomgdol gobbmtingamgds;

2. bommoE 3obbadmztnmns, Mmd ot stob hyg o o6
99398009006 300 bo3gmg badydamgdal ho¢atgosl;

3. bognbmgolb 39emBg goedmBdgdsb.

. 3 DESCRIPTION OF NATIONAL
FOREST INVENTORY METHODOLOGY

3.1 Identifying informational needs

A key step in identifying what kind of data
should be obtained from the National Forest
Inventory was to conduct an informational
needs assessment. Accordingly, the MEPA
with the participation of forest management
bodies, as well as experts from non-
governmental and scientific-research
organizations, defined the informational
needs which the National Forest Inventory
should provide in the form of data.

3.2 Coordinate grid of national forest
inventory

The grid size of the Georgia National Forest
Inventory clusters was defined as 3.6X3.6 km.
The coordinates of the grid intersection points
were determined according to the spatial
reference system - UTM Zone 37-38 / WGS84
(EPSG:32637 and EPSG:32638). Theintersection
points of the cluster grid are numbered from
northwest to southeast.

Before starting the field work, a list of the
3.6x3.6 km coordinates was prepared for all
points of the grid, which covered the entire
territory of Georgia (69 700 km?). Across the
country 5 375 intersection points were marked
on the grid. Each grid intersection is the center
for a cluster consisting of three sample plots.

Based on the definition of forest, as a result of
pre-classification, each cluster on the
intersection points of the grid was assigned
to one of three classes:

1. It clearly meets the definition of forest
and should be visited and measured.

2. It is clearly not forest and it is not
necessary to visit it.

3. Needs to be verified in the field.
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939460L dobdh00m 3MmOEbahms ddnlb odmbabygmgds
dmEgdymos Mygo 1-09:

An image of the country wide coordinate grid
is given in Map 1.

130 1 -
Map 1 -
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©0B%0060

bodobmzgmmdo hygob ghmzbymo smbogbzobmzgal
3006000d¢M3Ms 3emobhghnemo dogamds, Gmdgmog dgM-
0006900 bd bLbdNdMm QoML (Lytomo 1). mommgYea
bbodydm goMmMonl 39bhtal ggmathonnymmo dwgds-
gmoo 3obobodmams Bobobbot, GmamMiz dnwmdozn o
030 06 99398009006070d (33¢0eMg0sl. Jemabhgdo, bobo-
d30dm 0306 0M7g00 3obmo319d7em0d Mam0byMo sbm “L’-0b
03mMdoom.

939960L dobdghodom, mommgne 3emabhgtlb dogbads boo-
096003303030 3MmE0, bmgmm mommgyem babodydm
0306 0mAL - bndgho (1, 2 o 3). bobodydm g3obmmdn N2
gm39em300L dgdotgmol doab Bgbhhogmgdal gowalag-
00l 330l o dobo 3gbdhtn gobbodemaMogl dogmnsbo
3abhgtol (obadmhgbo méo Lbndydm obmmdnl)
39000 gmodl. Lobodydm gobmmdn N1 dydstrgmol
3mobhgmal 39bh™aob (bobndydm gabmmmon N2)
hbrogmmgmom 100 d-do, bmgnm bebodydm gebmmdo
N3 3emobhghal 3906hE0sb smdmbagmgmom 100 d-do.

bobndydm OMMMOdn gabmazLgdyend Bobsbbot oco-
39b0em0 Mool ddmbg (5, 10, 15, 25 d. Gooybo) mmbo
d6g (c0dbdbmn N3). gabsdmdo bggdo dgothgzs dommzol
doboggonemo Maoybol dmbg dégdn, oodghtol jemo-
bob dobggznm (5, 10, 15 3. Maoybo).
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Image of the Georgia National Forest Inventory clusters grid

3.3 Design of cluster and sample plot

The Georgian National Forest Inventory followed
a cluster approach with one cluster consisting of
three sample plots (Picture 1). The geographic
location of the centre of each sample plot
was fixed in advance as permanent and is
not subject to change. Within each cluster
the sample plots are arranged in the shape
of the Latin letter “L".

Across the country, each cluster was assigned
an identification code and each sample plot
was given a number (1, 2, 3). Sample plot N2
is always located at the intersection points
of the grid and its centre defines the location
of the entire cluster (the other two sample
plots). Sample plot N1 is located 100 m
from the centre (sample plot N2) to the North,
and sample plot N3 is 100 m from the centre
(sample plot N2) to the East.

A sample plot consists of several concentric circles
with pre-defined radii (5, 10, 15, 25 m)(Appendix
3). Trees are selected for measuring according to
their diameter class and are assessed up to
a specific radius (5, 10, 15 m respectively).
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Picture 1

3.4 1LO3ITI 3AMMPMEMBN0L dOLBIMO

»Hygob 9bhmzbymo smboibzol boaggemg dgadyco” bob-
dmoagbl hggdbo3nt m3ndgbhl, Gmdgmoy dmoEogl
boggemyg Ladydomgdol dgmmEmemansl. smbodbymmo
™ 33dgbh0 d9d:do3c0 dogmmbeabodmgdgemo ghmgnemal
(h9o-b LOTYdom 239x30) dogh, G™AgMoE 3903JIMEY:
bagdommzgmmb gotgdmb oE3abs s bmagmal dgyMbg-
™00b bddbabEHOMU, doMAMVZ3MRYMM3bgo0LY S bhygm
093060 Hdgbhol, ghm3abnemo bahyggm besggbhmL o GIZ-
ol 636 dm3oaqbemgdnbogab. baggmy dgmmomemmanal
39093039000 bYd3mMAE M Fodm3emgbogmn nbaymM-
dogoyeo bagobmgogdn. baggmmyg dgmmememanal dgdy-
d939000b 3m39bdn dbgzgemmdsdn 0gbs doggdyemo bogh-
03dmmabo gadmEnmgos o bhebabigoo.

hyob ghmszbymo dsmbogbzol boggmg dgmmomenm-
300do domomyoyo bméddgoobs o 3hmEgnhgonl
dgbododobo, Lobndydm QOMMMO90dg dmMosbymo
(3360000900, 3YmMa30¢m0d bb3zaalbgs Johgamens, domo
dgbododabo dobddhodoby ob/o 0d bddodbg md0gdhHgdal
d0b9300, H®3gEr0g 3gedg 00BIGY. ymzawo 33TS©0
30bbodm3Mymnd dobo dbndzbgemmdnl, gbhmgymab,
dgbodemm 39h93mM0gdal (39h93™mM0ngds IYma3nma
(33%000900b dgdmbggzodn) o dsmo LodyLhol dobgozom.

hygob 9bhm3bmo sebdogbzol boggemyg dobagmgon dmoEazLh
d9dcg3 dmboEgdgol:

Cluster composed of 3 sample plots

NSDr

10C

100 m

- 30U 9®0bY o bobodyder oGl nBsnbo
- Cluster and sample plot design

3.4 Description of the field methodology

The Field Manual of the National Forest
Inventory was developed by the Coordination
Unit (NFI working group), which included:
Representatives of the MEPA’s Biodiversity
and Forestry Department, the National
Forestry Agency and GIZ. The development of
the field methodology was based on identified
informational needs and the active involvement
of stakeholders, especially those representing
the forest management bodies. While developing
the field methodology, international practice
and standards were taken into consideration.

Following the norms and procedures
defined in the National Forest Inventory
field methodology, the variables (assessment
parameters) measured on sample plots are
divided into different categories according
to their respective scale and/or target object
described in the field. Each variable is
defined by its value, unit, possible importance/
category (in the case of categorized variables)

and precision.

The field materials of the National Forest
Inventory include the following data:
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e 3m3bhghob mbgdg dgbaggabgdgemo 33momydo -

3mabhgeab LonEbhnxniognm bmdgho, bdggmg
33398300 bgeddegabgmo, 3wabhadabzgh bgwal
bobyobo by ool GPS 3mmbabaggda, dgbode-
dobo gmdomgdo o EMmab dpMogbzs. ombod-
b0 33000 3odmoyggbgos Bddydomgdalb mbyo-
608900d0, dgdamddn 3O mEgLob 3mbheOmeabs o
bodydomgdabmzal obdsbEymo Mmal dgozebgdodo;

bLOb0dYdm RIGOMMIdy dgboggobgdgemo Bmaoo
339000900 - bb0dNIM Qohmmdalb bonwybhnazngo-
30m bmdgbo, bdbodydm gabmmmdnl doboamdEmads,
0Y9, hyob dobgdo o bbzs dnbgon, 3gbhGalb GPS
3mmbonbohgon, doddob mdngdhgool dgbobgd
003m®MdoEns (dom dméab, doddob mdogdhob dodo,
0800300, 3m00dmbhomybdo dobdogmo s BmEHm),
00md39000L ©obygool bm, hyob LodM3zdGOMOb
3Ly 363LGOY Ldbndydm abommonl dgbo-
bgd 0bgmMdoEns (dom dmbol, Bhygob LodwmzMoal
Bgbrhogmgon); d¢mbodbyemo 33mogdal dobgzom
0300600900 boodobm nbymMIsizny;

bb0dydm g3beM™Onl 5 d. Mswaybde dgboggsbgdgemo
(336900900 - d0B0b V3IMYMANL dhndo (doom dmtab
36 mE9gbhgddn), 939thyolb dghdboobo babgmdgdo,
J39090L EIgIOYmMOs 3G ™Egbhgoda, J3ghygol
bodoweg (mommygymo dghdbosbo bobgmodobmazal

BO-30™39);

LOb0ddm otmmdnlb 15 3. Gooybdo dgboogaby-
090 33000900 - 3¢0bodby Gooybdo dsmobyg-
6900 336060900, HMaMGO0EsY: booagol ghmboy,
0936003300, Hhyob hodo - dobolb 3mddmbgbgo,
3063200 dg36nmmos, 0otybo;

bObadydm G MMOnL 25 d. Maoybdo dgbagsby-
390 (336000900 - 3067(hY30L dm3zgds, mabodanyhol
9%g396(g00;

dokbogotn bghyg 030Lgdd Lb0dYdm BIGOMMONL 5
0 10 d. dbrgdo, 03dgheob 3emobgdol dgbodedabog
(0dbdtmo N1 - dodbogato bghyolb dgagabgdal
30hmE9YMo);

hyob dmBobr-00dmboEgbal smbogbgs bobngwm-
0900 bob0dydm Qodmmonl 39bhcab bgbhhognab

e Variables to be assessed and measured

at cluster level - cluster identification
number, leader of the field team, GPS
coordinates of the starting point of the
walk to the cluster and corresponding
error and time recording. The mentioned
variables are used in the organization
of work, subsequently for process control
and estimation of time spenton concrete
work;

General variables to be assessed and
measured inasample plot-identification
numberofthesampleplot, accessibility of
the sample plot, land category, GPS
coordinates of the centre, information
about reference objects (including the
type of reference object, azimuth,
horizontal distance, and photograph),
time at which measurements started,
information on incomplete sample
plots at the forest boundary (including
forest boundary coordinates). Based
on the mentioned variables, the
basic information is established;

Variables assessed and measured within
a 5 m radius of the sample plot: type and
coverage of the ground cover, understorey
species and coverage, height of understorey
(separately for each species);

Variables assessed and measured within a
15 m radius of the sample plot: soil erosion,
degradation, forest type - ground component,
crown closure, layers;

Variables within a 25 m radius of the
sample plot - cattle grazing, landscape
elements;

Deadwood is assessed and measured in
the 5 and 10 mradius of the sample plot,
according to the diameter classes
(Appendix 1 - procedure of assessing
deadwood);

Regeneration is assessed 5 m to the
north and south from the centre point



5 3. hhommmgmom ©o badbMdgmom, 1.5 dghMooba
Mooybol Lobodydm obmmodo (pobsbhmo N2-
dmBaG-30dmbozgbol sptoibzol 3bmEgyM);

9hmgymo bob 33009060 - bob bmdgho bonggb-
0093030300 bmdgho, mghmb bmdgho bdngbhoazo-
3930m bemdgba, bab 88030, dmbodmbhommybo dob-
dogmo 396hM0aob bgdg, ghmgyemo bab bobgmos,
9bmgymo bolb hogdbogoydo osdghto, Broowo
bolb omMogbgzs, bodgmo bob spbogbze, Bgbdgmo
bob oeM0obgd, goapgbogma bob sgmbogbas; gbhmg-
yemo bggdo 930Lg g0 Lbadydm e mmonl 5, 10
0 15 d. dbgdo, osdghmob 3emabgdolb dgbododo-
bo. dghdbnobo 339606y RobYds o 0dmdgoy,
Mhmamhig ghmgyma by, oy dobo wgbmb hodbsgo-
160 00390 M0 (1.3 dgh®o) BHmemos ob dghos 8 bd-dg
(3bdbmo N3 - ghmgyeo bggdol smboibge/dgne-
bgoob 3hmEgEYMgda);

bob bodoweol godmdzs o bggdal gaoykmas sbo-
3000 o d9do(hgdobmaznl - gbhmgywo bob bodog-
™y, 9Omgymo bob 3ooymmas dboznb obsmamyg-
™o (dmgoymm bodydl dogmomgds 3emabhgtal
bongbhoxynzdzom bmdgha, Lobodydmb Lonwab-
(0093030300 bmdghn s bob/mgbmlb bmdgba), gb-
mgymo bob 3ooyhmazs onsdgh®do dgdodgonl
©00b006306M0dg0moE (9gdye bndydb dogmomygdo
3mabhgbob bongbhoggnzsgom bmdgha, Lobo-
dndmb bdngbhogngzdogom bmdgo ©d bob/mgtmb
bmdgho);

do633900L o8mdzo - 98mdze bmMEngmgds bobo-
d90m 030 mo0b 5, 10 o 15 d. dbggodo, 0odgd-
Mol 3emobgool dgbodsdobo;

bodydomgdol Eobkymgds - bLdbndydm abmmInl
bHobIOH IO BMH™MLYMomo, bdbodydm xab-
0039 36md3900b abtymgdol phHm, 3mobhgdo
bLOddomgonl EobMymgdol EhHM s maMowmo.
03000900 boggemg bLddydomyonbmaznl obdbmymo
ohm.

of the sample plot, in a 1.5 m radius
sample plot (Appendix 2 - procedure
of assessing of young growth);

Variables of individual trees - number/
identification number of the tree,
number/identification number of the
stem, tree azimuth, horizontal distance
from the centre to the tree, tree class,
species, diameter on breast height,
assessment of the growing tree,
assessment of the high coppice tree,
standing dead tree, broken tree; individual
trees are assessed in the radii of 5, 10
and 15 meters depending on diameter.
A woody plant is measured and valued
as a single tree if its stem diameter
at 1.3 m height is equal to or greater
than 8 cm (Appendix 3 - procedures of
inventory/assessing of individual trees);

Tree height measurementand tree boring
for age and increment - individual tree
height, individual tree boring for
age (with cluster ID number, sample
ID number and tree/stem number),
individual tree boring for diameter
increment (with cluster ID number),
specimen identification number and
tree/stem number);

Stump measurement - carried out in
the 5, 10 and 15 m radii of the sample
plot according to diameter class;

Completion of works - standard photograph
of the sample plot, time of completion
of measurements on the sample plot,
time and date of completion of works
in the cluster. The time spent on field
work is assessed.
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4.1 3008Jb0b3dIOITV( ME®BEV6MIB0

hyob gbm3byemo deboibgo gobbmbEngms bodobmag-
mb Bhyob 3mgdbob, bagdobmzgmmb dmszbmdol 2021
Bemab 25 0330bhmb N427 “bagobmzgrmmb (hyob spboib-
30b bobHydoL, 39(hgaMENBOENNLS S dmbagmednbaal by-
bob dgbobgd” oagbogmgdals o (H9dbndnco ogzemy-
0000 3dm39¢0bBnbydyo dmmbm3zbgdal dgbododobog.

badabmzgemmb hyob gbhmzbyem dmMoibge ©onggadd Y
30b6bmm309m©o bogotmzgmmb gaMgdmb oE3nbs
beggemal dgyebgmdol LddnbobpGmb dogh, ggcdsbonl
bAgOMITMENLM MEbdTIOIMIgMAINL LddmadEMgdal (GIZ)
dbobradghoom.

4.2 806bM®EBNITIBNL 3IMNMDO()

bogotmzgmmb hyol ghmzbymo sgmbogbgzs gabbmMzn-
900 2017-2023 bemgddo o dmogeswd bed dodomag
9hodl:

1. dmboddoyogmo bodydomgdn - 2017-2018 bgmgodo
(obogmgm 4.3 mo30).

2. boggemg badydomgodn - 2019-2021 Bgmgdo. (hyob ghrmaby-
™m0 3moEbzalb EOmL, bdgommzgmmb ¢hyggddo 20ddo
000MoEbd 2019 3emabhgho (5970 bobodydm g3ecmmdn).

3. dmbogdmo d0bogmndo o 8bgotndagds - 2022 - 2023
Bomgdo.

3QHLOIGIABOL GHIMPIBEMdO
NUMBER OF CLUSTERS

dsbgmo - dmosbgmo
Mtskheta - Mtianeti

3600 bodiEbyg - 2030bgmo
Guria

300y o/6

Adjara A/R

0dghgmo

Imereti

3obgmo
Kakheti

dogo Jobmena
Shida Kartli

@® 2019 bgmo/Year

bedgamgmm - Bgdm bgabgmo
Samegrelo - Zemo Svaneti

Samtskhe - Javakheti

6odo - cmghbydo o §39dm b3obgmo
Racha - Lechkhumi and Kvemo Svaneti

4398m JoGmmo ©s Mdnmabo
Kvemo Kartli and Thilisi

. 4 IMPLEMENTATION OF THE
NATIONAL FOREST INVENTORY
4.1 Responsible bodies

The National Forest Inventory was carried
out in accordance with the requirements of
the Forest Code of Georgia, the regulation
of the Georgian government “On the system
of registration, categorization and monitoring of
Georgia’s forests” and the corresponding terms
of reference.

The National Forest Inventory was planned
and implemented by the Ministry of
Environmental Protection and Agriculture of
Georgia with the support of GIZ.

4.2 Implementation period

The National Forest Inventory of Georgia
was implemented in 2017-2023 and
included three main stages:

1. Preparatory works - 2017-2018 (see
chapter 4.3).

2. Field works - 2019-2021: During the
National Forest Inventory, a total of 2019
clusters were assessed in Georgia.

3. Data analysis and reporting - 2022 - 2023

® 2020 bgo/Year

2021 bggmo/Year

167
258
136

313

30003030 1 - 89em89 dgo30bgoyemn 3cmobig®gdnlb Gomybmds Gygnmbgdnlb dobywzom
Figure 1 - Number of clusters assessed in the field, by region
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4.3 38MLOABIVIBIT( Lddao(MJs() VS O®MJIBN63JON

hyob 96rm361em0 setnbzal dozmmnbotgdgmo gbhmg-
1e00b (H99-b badydam 231930) dogh gobbmMEngemES dmbod-
80009090 bodydomgdn, Gmdgmoy dmoEs3s 39d9a
bogggby&rgob:

1. 0bxm®dsgoymo bagnbmgdgdolb godmzmmgbd

0306 g6gLgdnemo dbabggdal dgnbdm habmyemdnms
0 00b03d6OmIgmmonm d9dndogos 0d nbaymGddgnywo
bogomgdgdols o dmbogmmEbymo dggagdal Lo,
Gmdgmbag 186b39emymazos hyob ghmabymo smMapbzgal
36mEgbo.

2. hyob 9bmzbymo spbogbzol dgmmmemganal dgdy-
dog900:

s dgommommmaonol ndonbol dgdydozgdo

* boggmg dgmmEmemanol dgdydogzgos

e 3mobhgegdols o bebodydm abOM™Igdal Bobob-
bobo 3maobogngzazno

* 1Ob0dydm RQIOMMOgANL 3O(hgaMMNYI0 (33¢d900L
3909 dga35b900bm30L dgbadodobn dgmmEMmE M-
300l dgqdbo

3. 36hmamadymo 38hybzgmymas, dom dmbMal 39mBg
dmboggdms dg3thmzgonl 3hrmacmods

4. dgbododobo 339000 dMddoEYdy, 3EobhHgthgoal
doboamdmonl bobmywob dgboggabgdmam

5. bo3gmg 23193900bm30b HE9bnbg dmEymgdal dgdy-
003900 0 000 3ooddagde

6. LO39g LOdYdomgdol 8ggad3d S mmabinyMo
bagombgdo

30dmdnbotyg 0doob, Mmd thyob gbhm3zbymo dmbogbzd
bagdobrmzggemmda hopobs dobggmop s Hgdbognbow
dobo dgbtymgds Mog 3odmb3g390m0b ngm d3d3d06Mg-
dywo, dghbogmo dodnsbyto Mgbydbol bojemgdmonl
3odm, (hyolb gbm3bymo smbogbgzol boggmmg bodydom-
9000 bOYERILM3bd© hohatgonl dodbom, doimmMo-
boGgdgmds ghmgymds, byhzobol dmdbmgogmo
3™330b0900b0m30L (39¢mdg dmdydogg 396 Lmbagmab-
®300) dgndydogs Htgbobaol mgmMoymo o 3Msgdo-
39%00 dmeymgdn, HmIgeoy dmogegEs Hge-b boggmyg
dgomomemmanol bog&dobgym gobmdol, dobo gob-
bmMEogmgdol by 3OmEgEYOY Lojombgol o
30dmboyggbgdgmo dmdyhzngmmdnl dmbdabgool Bgbgol
(obotmo N4).

hMgbnbggon hohobos nbnzgnyemytam g43zg9ms 3ma-
30b600bm30L, 3 Bemal 3obdogemmadsda. sbg3g, Htgbobagon

4.3 Preparatory works and trainings

Preparatory work was carried out by the
National Forest Inventory Coordination Unit
(NFI working group) which included:

1. Identifying information needs

A list of informational needs and expected
outputs to support the National Forest Inventory
process was developed through the active
involvement and cooperation of stakeholders.

2. Elaboration of the National Forest
Inventory methodology:

* Development of methodological design

* Development of field methodology

* Pre-classification of clusters and sample
plots

* Elaboration of appropriate methodology
for assessing the variables which were to
be recorded in the sample plots

3. Provision of software, including for data
collection in the field

4. Preparation of corresponding maps to
assess the accessibility of clusters

5. Development of training modules for field
teams and training

6. Planning the field work and logistics

As this was the first time a National Forest
Inventory had been conducted in Georgia,
there were many challenges associated
with implementation, mainly because
of a lack of human resources. Therefore,
to carry out the fieldwork of the National
Forest Inventory, the Coordination Unit
developed training modules for the service
provider companies (for the personnel
working in the field). The modules included
an in-depth overview of the field methodology
of the NFI, complete procedures for its
implementation and guidelines for the
use of equipment (Appendix 4).

A series of training was conducted for each
company individually over a period of 3
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3006dgmG 9000 Hokgdmmd gmzgmo sbogmo Lydmbal
bo3geg BdNddMgonl dbygdedey, 0d 3gebmbagmabmaal,
30003 9339 39300 3Jmbom HGgbnbaggdn aobyw
Bemgodo:

years. The training was repeated before the
start of fieldwork in each new season for
personnel who had passed the training
previously:

630 330060 1O3IWI §3IBIBOL HIMPIEMO
YEAR REGION NUMBER OF FIELD TEAMS
93b9mo - 3m00b6gm0o / 3xM0o 6
Mtskheta - Mtianeti / Guria
2019
0goMmo o/6 6
Adjara A/R
0096mgmo / 300 JoMmmo 7
Imereti / Shida Kartli
LOA(3bY - EOZOb
Samtskhe - Javakheti
LO3YE®YM - BYI™M LZOBYMO 7
Samegrelo - Zemo Svaneti
3obgmo 8
Kakheti
9390 JOOHMMO OO MOOMOLO
2021 Kvemo Kartli and Thilisi 6
®0gdo - mghbydo o J398m L3vbgmo 8

Racha - Lechkhumi and Kvemo Svaneti

gbGocnn 1 - 1939¢mg 2399900L Gom©Ibmdy (9300mb6900bd o bemgdolb dnbgognm
Table 1 - Number of field teams by regions and years

20030, 3 bBemol gobdogemmdsdn htgbobggdo hoyhots 30

239903L (60 9000d00bL), Mdgmdog P86Nbzgmmym 39emBy
dmbo3gdgdnl dgatrm3zgos.

4.4 1O3JITJ 3(MBVBABN)Y bo®mALLAL 3MBOMMTVN

bodobmzgmmb Bhygob ghmzbymo dmbogbzol ghom-
96 3603369 m30b6 3mEgLl dmboggdmo botalbbol
3mbhomen bakdmoagbs, Gmdgmdyg P8Gnbzgmym
dmboggdmo domogmo Lodybhg. dgbodsdobo, dntzgem
0gdo 393180300 HYob 9hm3zbymo semMopbiol boggemy
bOdYdomgdal babobbal gobbodmgMal bmGdo¢nzgoo.

B39y 3MbHOMMEAbM3ZNL, Jemabihghgdo dgodhs momm-

990 boggmy 33980 dogth 3obbmdEngmgdywa bedy-
domg000ab, dgdgan 3GmEgEnMgonl godmygbgdom:
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In total, 30 teams (60 people) responsible
for data collection in the field were trained.

4.4 Data quality control

One of the important processes of the National
Forest Inventory of Georgia was the
control of data quality to ensure high data
accuracy. Accordingly, norms determining the
accuracy of the quality of field work of the
National Forest Inventory were developed
at the outset.

Clusters were selected for field control
from the work carried out by each field
team using the following procedures:



1. dmbogdms 3odghmogmyto d3d3908 o 39¢Bg dgbo-
dmbdgogemo 3emabihgtgdnl godmgemgbe:

398960cyMoe 8gdmbas 39emBy dgebgdgmo g3gmo
3emabhgho. dg030bes dmboEgdgonl bobbyemyg, dmboigdg-
00b dgbd0sdobmds 3aNAEYOdMIMISLMODL o 03330-
0o, 30dm3m0bos 39y dgbadmbagdgemo dmhgbinyto

3emabhgtgdo.

®330M60
REGION

0goMo o/6
Adjara A/R

39600

Guria

039Ggmo

Imereti

3obgmo
Kakheti

300 JoOmMmMO
Shida Kartli

93bgmo - dm00bgmo
Mtskheta - Mtianeti

LO3EbY - FOZObgmO
Samtskhe - Javakheti

33990 JoOMMO ©O Md0MOLO

Kvemo Kartli and Tbilisi

©0g0 - mghbydo @O J3g9dm L3OBYMO

Racha - Lechkhumi and Kvemo Svaneti

LOJYGM - BYIM LROBYMO

Samegrelo - Zemo Svaneti

LY
Total

1. Inspection of data and identification of the
clusters to be checked in the field:

All clusters and sample plots were double
checked in the office. Data completeness and
accordance of data to the location were assessed
and potentially suspicious clusters were
identified for double checking in the field.

3QLOIMISGNL HIMPIBMdS 3QLOIMISGNL 3GMBIBO0
NUMBER OF CLUSTERS PERCENTAGE OF CLUSTERS

29 17%

29 32%

46 14%

37 12%

15 14%

43 25%

38 23%

16 12%

26 10%

48 18%

327 16%

pbGocno 2 - 39¢m89 d9dmbagonemo 3emabhg@gdob Hompgbmady

Table 2 -

Number of clusters inspected in the field
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2. 3mabihgbagdal dgbhgzs “dgdmbzgznma dghhgzal”
dgommom:

00039 MmL, dgbedmbdgdgemo 3emabhgtgdol godmamg-
bobob, bydogdhyco doamdolb 0030080 sbsEngMgdmar,
3emabhgérgdn dgodhs “d9dmbzgznma dgbhggzal” 3Gnbzndnom.

dmboggdms bobobbdg gmbhGmma gobobmbEngmo:
bodotmzgemmb gocgdmb oE30bd o LMool dgyb-
bgmdol LadobabGmd, dom dmtMalb dob Lobhgdodo dgdo-
300 36ygg0900b 0obdddbmAgmgdds; obgzg 0bbdgddhotg-
00d0 dmbobogmgmowbgb sgodal o/6 badhyggm Looggbhmb
0 GIZ-0b Botrdmdagogagbemgdo.

20dd0, LdJobmzgmmmb dobddhodnm, bBogzgmg 3MmbHememl

0099399090000 3obbmMEngmmgdymo bodydomgonl 16%
(327 3emabhgn).
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2. Selection of clusters by the method of random
sampling:

To exclude subjective selection, clusters to
be checked in the field were also selected by
random sampling.

Control of data quality was carried out by
the MEPA, including personnel of agencies
included in its system. Representatives of
the Adjara AR Forestry Agency and GIZ also
participated in the inspection process.

In total, over the whole of Georgia, 16% (327
clusters) of the implemented works were
subject to field control.



D 5 80606330 BOGAZNL 3GMBGOFITN
JBMIBG3ITIMBY

bagdabmzgemmb hygob ghm3zbymmo sgmopbiol dmboggdms
o6 m30b dngmoob 3hmEgbido (0d6ygonemo gemsbhggol
BobobboMo 3emobno3ngldEnnsb, abtymgdnymo dbge-
03d3900d09), 3odmygbgdymos 3mddnyhghmo dhma-
odd - Open Foris, Gmdgmog dggdbogmos goghmb byb-
LOMOLY O beagmal dgycbgmdal mEasbabdsgoal (FAO)
dogb, bmenm hg9-89 30b7bobdggdgema d0tgdal dberngoasb,
LGN dI3HNMEO bodobmzgmmmb doMmogdobmznb.
Open Foris batdmaagbb dmboggdms dgathm3zgonls o
360¢m0B0obmz0L Lagatm 0bLHONTgbhgdnby s dgmmmgoal
103000 3gd(h3MEAoL, mdgemog 990m08690L Modgbndyg

dmEymb. §39dmo dmEgdyeos ob dmEymgdn, hmdemgdoy
30dmyg9b901m00 LOJoMM3gEML (Hgd-b 3ok gddo.

5.1 COLLECT

Collect (dgdamddn - 3memgdho”) Botmdmaagbl dmymb,
bogoE b3gEMg BgmMmEPMEMENS 3000b3360b Loboo d0bbgoy
36macododo.

»30madho” 30b3nmabogmos Bb0dydm OO MMO90dg
dgbogbmzggdgemo dmboggdgdal, dgbododobo odsnbal,
bAHOIYIHO0L o goobagecndgdgdal dgbogdbgmoc.

»30gdho“-b godmygbgdom dgbodemgdgmmons 39y
d930m3907em0 dmboEgdgdnl dodmzo o 3odghagmyto
0003303900.

5.2 COLLECT MOBILE

Collect Mobile (d93amddo, “3megdd dmdsnga”) séol
3btmanl 83¢M030(300, mAgemoE badomgool ggedmgsl
39emd9 3odmdngmn (33¢0000900 d936MO™m3qL s hanbghmb
3emabdghn6 3maddoydgcdo. ,,3memadd dmdsognda” dmEg-
dyemos 0b boggmg mMAs, Lo 030900 Y39 by
33%000.

»309ddh dmosngmob” dydomonbmzol o330 gdgmns
30(h30600mb 3ombzathn, 0303y ,survey”, bdoE 33eaIO0
OO 909m0d Ld3gmg dgmmEmeEmanal dobgoz00m.
300b33060 3000000900 ,,3meggdHob” badyagmgdno.

»30m99dh dmoddsomom” dgathm3zgdymo 0bggmdmdsizoab
30300300 dgboademgdgmnd 39em0sb, Moy 3mbhememal
30mEgbl odot@nzgol. Loggemyg Lodydomgdol Jobo-

. 5 SOFTWARE FOR DATA MANAGEMENT

The Open Foris platform was used to manage
the data for the entire process of the
National Forest Inventory in Georgia, from
cluster classification to reporting. The Open
Foris software was developed by the Food
and Agriculture Organization of the United
Nations (FAO) and adapted in Georgia by
the personnel responsible for the National
Forest Inventory. Open Foris is an open source
platform and consist of instruments and tools
for data collection, management and analysis.
It has has several modules; the modules that
were used within the framework of the Georgian
National Forest Inventory are described in the
following paragraphs.

5.1 COLLECT

The module where the field methodology
is reflected in the program in the form of a
questionnaire is called Collect.

Collect is intended for the development
of an appropriate design, structure and of
calculations for collecting data on sample
plots.

Collect allows data collected in the field to be
managed and processed in the office.

5.2 COLLECT MOBILE

Collect Mobile is an Android application which
allows variables measured in the field to be
collected and recorded on a tablet computer.
Collect Mobile provides a field form in which
values are entered in all fields.

Before Collect Mobile can be used, the sample
plot survey form must be uploaded, with
the variables arranged in accordance with
the field methodology. The survey form is
completed using Collect.

It is possible to send the collected
information from the field by means of
Collect Mobile, which simplifies the
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mgmyMoE, dmboEgdgddy o33003900 ndgmgzs Lody-
3 gosl Ladydomygdol Lobyol g¢oddy smdmoozbzmol

batzgdg00.
5.3 COLLECT EARTH

bodotmzgmmmb hyob gbhm3bymo smbogbzol Lobyol
90389, Lozgey Lodydomgonl obygdedy, gobbmbn-
90 3edbhghgool Bobsbboto (abhebzoydn) dgaze-
bgoo. Collect Earth sbob 0bbhddgbho, Mmool body-
3eMg00md3 dgbodemgdgemns dmbsggdms dgatmazgds Google
Earth-ob 3odmygbgdnm. dogogmo Ggdmemyzool mbmm-
MO 08/30 bLahgmopyho Lyhsmgool godmygbgdom
dgbodgmgogmns Lagobm 0bgym®dognol dmdmggds bos-
393 bghHogmgodo. debodbyemo dmeyemol badyomg-
0000 3obnbedmz®o ab 3emabhghgdo, mdmgdns dwgde-
0gmob hygdo o dgboodsdobog, Lagnbmgos Ldggmy
bOdNdomgool gabbmeEngeMgoaL.

5.4 CALC

bogommzgemb Bhyob ghmzbymo smboibzol dmboisgd-
0 0b0gm0B0bY o 3630M0d3700bm30L godmygbgdyemnd
Calc-0b dmymo. dmEymo d9ag00 mmbo doomawo
bobogmalbgab:

1. abthgMagobo - Loog bmMEngmEgds Lodbagndm
0dm30bgd0b, dg93980b baboo Bardmbawagbo boal gob-
BEBPZMS S MMM dabobnamgdemabmzgal dgbodsedobo
00850600 dmddoggde.

2. boyonhobhognbo 3hmaMods ,R” - 0bhgahohmgonmos
dmymdo o 3ddmaygbgos dmboggdms dbogmodol-
»30l.

3. SAIKU - g3odmoygbgds dmbogdgdol sbgocodagdnbs oo
300790¢m0Bs300bm30b.

4. dmbo3gdms 0000 (PostgreSQL) - godmoygbgds dggtrm-
3903000 8 3o0bagmndgdyemo dmbogdgdol bodsbmozgsco.

dmoymo bodyomgosl ndemgzs dsdhntgl o oobo-

0dmb g3994b0bmzal b3gEnaz03ndo hyob 06396¢860-
803000 obObyo ddmEdbY00.
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control process. Observing the data in parallel
with the field work allows defective data to
be eliminated at the very beginning.

5.3 COLLECT EARTH

At the initial stage of the National Forest
Inventory, before the fieldwork, the clusters
were pre-classified (remotely). Collect
Earth is an instrument through which data
is collected via Google Earth. By using high-
resolution orthophoto/satellite images, it is
possible to obtain information needed at the
survey points. This module is used to identify
the sample plots falling in forest areas and
thus requiring fieldwork to be carried out there.

5.4 CALC

The Calc module is used for the analysis and
reporting of the data of the Georgian National
Forest Inventory. The Module has four main
parts:

1. Interface - where analytical tasks are
carried out, the list of results is defined and
an appropriate design for each variable is
prepared.

2. Statistical program ,R” - is integrated into
the module and is used for data analysis, where
the required formulas/scripts are created.

3. SAIKU - is used for data reporting and
visualization.

4. Database (PostgresSQL) - is used to manage
the collected and analysed data.

The module provides the means for adaptation
and analysis of forest inventory tasks specific
to a particular country.
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hyob ghmzbymo smMoibzolb dgwgagonl dobgozom,
bogobmzgemmb, dom dmMal hmgdom m3yd30Mgoymo
habobhmMogon, hyob dgdddbgema dgédboobo digbotag-
9000 030MYm0 03oMmmdn d900a9bb 3 100 500 3gd-
hotb, Mog 9399bab domgmaoba pgbohmbool 44.5%-09.

9394b0L hgg900L 98.5 %-0 03bg0M030 BGHTMAMONLYS.
16000 0¢060dbmL ol 3ot gdmygos, Mmd 033JhmOM0390
136003090 HoMEgbmonm, M3dEo, badotmzgmmb yzgemo
930mbdn 33b30g0s bgemmzbyta 3odgbgdywma dgihbo-
™o 308300 gmbmdgdo (1.5%).

hyob a3ommmdnl 60%-8g dgho aobgmaggonmnd degal
mbngsb 1000 dght bodowemgdg 89300; 49 %-09 dg¢ho
- 26° o dgho 0ogobgdnl 3ghmdgddy, bmemmm Bhyab
db0d3bgemm30b0 g3ommdn - 39% gobagbogmos htro-
o 99b3mBoEnnl BgMrP™OgddY.

3000000086, B399 Lodydomgon 396 aabbmbEngmms
hmyo0m ™m3y300gdym o 0b939, Jorbmbmgdnwob
30dmdnbotg dob dmdonzbozg Hgbobhmm0gddy, Hyom
0003060 R3OMM0900L dEagbol dodbom, godmyg-
690300 abHobzoyto dmbokgdnl dgmmeo. dgwyg-
3900, 00anby, MmMAd LdJoMM3gEML (HYom PIRVGOYENN
030M0M00b 24.5% (759 200 3v.), ImJ3gem0s MHMgdom
™393069g09em Hgbohmmngddg. dom dmbob: si3bsdgmal
hYyom ©0x3OYW0 Rohmmdnd 547 600 3o., bmmmm
3b0b3demal Grggznmbal - 211 600 3v.

200d0 bogohmzgmmb Ehmgonm ™330 gdym ©
dob LOBE3MMb 3GLYdYE HgbohmE0sdg JMY39T0d
(hyob dgdgdbgemo dghgdbosbo Lobgmdgonm MmO -
822 000 3v., ®d3 939960L (Hy0m EORVGYEN IMNMO0L
26.5%-b dgocoagbl.

dd®JB0060 LOLIMOIBAL A3V BIMM36J00

bogdoMm3g9mmb 3obbognmegdymo 130dogyt-a3gmamono-
Ym0 300 gMm0os o dMog0eagthm3zsaba 3emadodyto
3060900 3obbademahagl dgbotgyemon boggotal, (hyggool
d93008969em0 dghrdbosbo Labgmdgdal ndznom dErd30-
90396 369000. hyob ghrm3bnemo demboEbgnl MmL, spabgto
0 d9930bd 190-dg dghdbosbo Labgmdo (bggdo o
d9hd900) (c0obotmn N6).

' 6 RESULTS AND MAIN FINDINGS OF THE
GEORGIAN NATIONAL FOREST INVENTORY

Forest area

According to the results of the National
Forest Inventory the forest cover area
of Georgia, including its temporarily
occupied territories, is 3 100 500 ha, which
is 44.5% of the country’s entire territory.

98.5% of the forest is of natural origin.
Artificially planted stands account for the
remaining 1.5%; they occur in nearly every
region and are mainly represented by pine.

More than 60% of forests are located above
1,000 m a.s.l., more than 49% on 26° and
steeper slopes, and 39% - on north-facing
slopes.

Since the field work could not be carried out on
temporarily occupied and adjacent territories
for security reasons, remote sensing was used
to determine the area covered by forests. It
was found that 24.5% (759 200 ha) of Georgia’s
total forest cover is located on temporarily
occupied territories: 547 600 ha in Abkhazia
and 211 600 ha in Tskhinvali region.

Including areas adjacent to the temporarily
occupied territories, 822 000 ha (26.5%) of
forest were subject to remote sensing
instead of field work.

Diversity of the woody species

Georgia’s particular physical-geographical
location and diverse climate conditions
provide a rare diversity of vegetation cover
and forest-forming woody species. While
conducting the National Forest Inventory
190 woody species (trees and bushes) have
been assessed and recorded (Appendix 6).
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bb3d AN /
Other
gaonmon /Area 17.1% - ----- -«
dg6gbob do®ago / Growing stock 11.4%

3969560
Alnus barbata - Alder
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Quercus iberica - Georgian oak
---=-7.1% gbdomdo /Area
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3033060360 B30
Pinus hamata - Caucasian Pine
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Tilia begonifolia - Caucasian lime

Y- - 1.5% godomdo / Area
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8003030 2 - bobgmd®nzn dgdoagbenmdo

Figure 2 - Species composition

000360300 x9M0Mm3b69000 M30embOd&MNL0m, dbnd3bgem-
300 gemgdgbhl Botdmaagblb (hyggdda dodagdhn bggoal
3hbgdmos, ©dgoy 0bnbo jmbmdab mbgdg bgemb nbymdgb
30m36H330m0ghm3b900L domogmn mbal dgbothnbg-
0oL 8 93mboLEHAL dMa 3bdEnmbatgosb.

bagdommzgmmb hyggdo 83 3mI3mbgbhdog godmbmhgnemoy,
300000006 3mMmdgodo dgndhbg3d dogogmo 3mbigbh®ogns
0bgmo bggdal, HMmTgmbog goohbos ghmo 36 Godgbndy
b0dobmgnlgoy, Gmdgmog 18MYb3gmymal bbgoobbgs
dogmm3sdohohobs o m&maobnddob iybdinmbatgdsly/
36LgomMASL. dmboEgdgdn 330h39690L, MmA Lagdotmzgmmb
h9990d0 Ladyogme 1-30.89 175 bgb (25%) goshboo ob
60d0bm30L900, MomsE boboomegds ddda¢adho by.

bagdomm3g9mmb Hhyggool 3M30ex9Mhm3b908 d1Y39 AL-
O6gdo dobo bhMYIbHyoymo 3mddmgdbydmdm ©
banMaz06mhmonm, M3 godmobohgds Bhyolb thndgdal bodmos-
wom. hyob Hndgool ds30ema3ghhmzbgds gabadnmmagol
hygob 93mbobHgdol IMo30emdndbmoMnzg/g9a39dbyt 0b-
Jz0mbotgosl, Mg ma30l dbng dbndzbgemm3zab Gmenl
000dmOb geEmmGobY s RoNbol Labgmdgdal 3mbLgM-
30(300d0. (hgob gbrm3zbma sembnEbgol Mmb godmgmabod
80-dg 3obbbgdzgdyemo hyab Bhndo (3oc dmtab: dobomso
000 B0 dmgdnemn), HMm3gnE 30M8gM!a30MM3bddd 3obo-
Bogmgdygmmo Logobmzgmmb hgbodhmmnsdy.
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In terms of biodiversity the presence of habitat
trees in forests is important because they
contribute to maintaining a high level of
biodiversity and better functioning of the
ecosystem at the stand level.

Georgia’'s forests are outstanding in this
respect because within stands there is a high
concentration of trees that have one or more
characteristics that ensure the functioning of
other microhabitats or organisms. The data
shows that in Georgia’s forests, on average
on one hectare 175 trees (25%) have the
characteristics of a habitat tree.

The diversity of Georgia’s forests is also
confirmed by their structural complexity and
variety, which is evidenced by the abundance
of forest types. The diversity of forest
types ensures the multipurpose/efficient
functioning of the forest ecosystem, which in
turn plays an important role in the conservation
of flora and fauna species. While conducting
the National Forest Inventory up to 80 different
forest types were identified (including
basic and derivative), which are distributed
unevenly over the territory of Georgia.



N 03006 6030 0900b BIGO MO0 %
FOREST TYPE FOREST AREA %
1 Bogggemo 333000600 Logamom 15.1%
Beech with litter
Mbomo 3330000 boggaMom
2 (300Mo 03300 . @ 11.6%
Hornbeam with litter
9396 yobo by0MmISMObm3eb0 bLaggaMom
3 My . obmg Y] 5 6%
Alder with herbaceous ground cover
Oybo 333009600 boggsom
4 000 03300 oo %] 4.9%
Oak with litter
60d30 333000600 Loggodom
5 30 0330 ' .% 3.6%
Spruce with litter
bbgo
6 ’ 59.2%
Other

3bGoemn 3 - omomE 3030399070 Hyol H0dgd0lb 3GmEgbdaema 3oboboemgdo
Table 3 - Distribution of widespread forest types in percentage

003630096 Mm36900bd S §3mLaLHdgoal Lo-
dogyhmonl ghm-gho dbndzbgemmzob 0bngodhmMb
hygdo godbdomo (d3300M0) dghdbal Lozdotabo GMom-
096m000 3MbgdMod Bobdmawyagbl. Bgbdgwmo o dok-
bogoato bghyg, c3monl bbzoolbgs LhoNddy mobkg-
dyemo 3odododhns 03300000 o bogyGmbal Bobodg dgmazn

One of the important indicators of
biodiversity and stability of ecosystems
is the presence of a sufficient amount of
deadwood in the forest. Deadwood,
standing or on the ground, at different stages
of decay are valuable habitats for rare and

©® 60B3m3z60 @ GQmommzabn @ 606303060 E Bommmzsbn @ Ly

Coniferous Broadleaf

2.9 3%/3s - m3/ha

B9bdgemo
Standing
deadwood

4.1 3%/3s - m¥ha

7.0 3%3s - m3/ha

7.85 3335 - m3/ha

do®bago®o

Down
deadwood

bagy
Total

Coniferous and Broadleaf Total

14.11 3%/3s - m3/ha

21.96 3*/3s - m3/ha

28.96 3%/3s - m3/ha

30003030 3 - bdgemn dacgbob bodnoenm do@ogol 306060¢m900 (3%30)
Figure 3 - Average deadwood volume (m3/ha)
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Lobgmdgdabm3znl. Byl ghmzbymmo smMobznm -
30000, ©md bLogobmzgmmb hyggddo 20ddo bdgemo dgb-
960l dotogn dgoaqbl 28.96 d3/30-09, 3odbdota dgb-
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O3 3YET0gE0d (Yadg edm30gdYwe mE3dbnddy-
00l 0336g30mboMgdnbs o 336906030 drmE3gLgdal abo-
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d9d9adn: odegmo bobdotol gmbmdgdo (30s03bgdocMn3z00
- 0.3 Lobdotgdg VdON), Mo dogmnobo gaMsag-
090 Mmool 44.7% 0d950390L, bmenm ybobigdm
46900 dgogao hyob botabbol dgdzotgds - 41.6%.

30309090-0000390090000 393MEJIIN0d JOMYMR0M 3o3-
gbob obggbl (hyggool damdotrgmosdy. dgwmgagdnasb
30dm0339mo hyob dgdddbgemo 5 dghdboobo Labgmode,
639 Po6OYma30m80 6g030090b oMgdm a30ghmrgddy
00 Y39emodg dgho Momgbmdnl bdgmmo bggdnmas Bat-
dmagbgma. dobzggmm Mogdo dmbsbadbsgns 3mmbyha
089, dmdymognob ydghabo bogmwo 91.5% godbdobo
000003000900008 babdmagbogmn. sbg39 ombobodbagns
h3gnemgdtnzn Bddgmn, GMdwol dogoobo dm3dnmaiEnnl
17.6% 30dbdotn nbngnns. dgdamad séal 3oggoboyho
030330 d0¢03b0 3379300l 8.7 %-0m, Jobomywmo dybo
- 8%-00 o 3¢dMbOZEYM0 bodzn - 6.8%-00.

0bg39, bdotmos booogal ghmboymo 3hmEgbgdo, 3g6-
dm, (Yol 03otmmmdnl 643 678 (bdzgey dmboigdgdom
d9930b9070 (Yol ROMMMO0L 28.2%) 39dhokbdy i3nd-
Lo gos bodegal gbhmbos, bmemm hyol dgdddbgemo
d96 960060 bobgmdgdom EIRIMYMO e MMIl 20%-d9
304L06g00 d06hyzal dmzgodo.

dd®mIbOL 8MBITMBY

bagdommzgmmb hyggddo dghdbol Lodgomm dotsgn ghm
399hotdy dgoagbl 231.8 33, dHmdgmmog dmogosl:
8600, dom dmbob: ghmgnmo bggdol s badgmo bob
dg6dbab dobogl (217.6 33/3v), sbgzg dgbdgemo dgédbal
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endangered species. According to the
national forestinventory, the stock of deadwood
in Georgia’s forests is 28.96 m3/ha. Considering
the situation in European countries, the indicator
for Georgia should be evaluated positively,
since it is close to the threshold indicator,
which is necessary for organisms dependent
on the forest to be able to function and for the
dynamic development of natural processes.

Existing negative natural and
anthropogenic impact on forests

Data from the National Forest Inventory shows
that a significant part of the forested area,
807 178 hectares (35.4% of the forest area
assessed by field data) is degraded. Degradation
is manifested in stands with an unnaturally
low density of less than 0.3 (44.7% of the
degraded area) and reduction of forest quality
due to unsystematic cutting (41.6%).

The spread of pests and diseases has a negative
impact on forest condition. Five woody species
were recorded that respond negatively to
environmental factors and are represented
by the largest number of standing dead trees;
these are Colchic boxtree (91.5% of the total
population is dead), common chestnut (17.6%
of the total population is dead), Caucasian
pine (8.7% of the total population is dead),
Georgian oak (8% of the total population is
dead) and Oriental spruce (6.8% of the total
population is dead).

Soil erosion is also common, occurring on
643 678 ha (28.2% of the forest-covered area),
as well as cattle grazing occurs on 20% of the
forest-covered area.

Wood stock

The average wood stock in Georgia’s forests
is 231.8 m3/ha. This includes the volume of
growing single trees and high coppice (217.6
m3/ha), standing deadwood (7 m3/ha) and



do6oal (7 33/39) o goahgbogno dghgbol dobogl (7.2
d3/39). Lagobmzgmmb hygol dgthdbol Loghmm dokmsgn
528.2 demb 33-09. 0939 d0bbndbazns dgedbolb dodgoo-
bobrg dgdodgde, Mmadgmog dgoagblb 6 d3/3s-8g. bognm
499000 Bemoynto dgdoggdo - 13.7 demb d3.

bOL 3WBL0
TREE CLASS

8o dotmogo (bob mgm)
Growing stock (living tree stems)

96mgYmo bggdo
Remnant trees

89bdgmo
Standing deadwood

300(H9bogmo
Broken trees

bodgmo by
High coppice

by
Total

broken trees (7.2 m3/ha). The total wood
stock of Georgia’s forests is 528.2 million
m3. The average annual increment is
6 m3/ha and the total annual increment is
13.7 million m3,

3%/3d 3GMBIEO0
m3/ha PERCENTAGE
209.6 90.4%
6.8 3%

7 3%

7.2 3.1%
1.2 0.5%
231.8 100%

3bGocmo 4 - deognemmoonlb gobobogmgdo 30-89 bol 3ecmobol dobgwznm

Table 4 - Wood stock distribution per ha according to classes

dgtdbab baghmm dokogal 61% Fobgmoggonmns 26° o
dgdho 009069000 0396MO9089, 73% - B830L EMbngsb
1000 396 bndogegdg 89300, bmgnm dgtdbal yz9emody
3900 ©MomEgbmos 40% BdGOImEagbaogmas hthomm
99b3mBoEn0l BghMIgdY.

61% of the total wood stock is located on
slopes of 26° or steeper and 73% at an
altitude of 1,000 m a.s.l or higher; the wood
stock is concentrated mostly on north-facing
slopes (40%).
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bgmo MomEgbmds - 35.89 700
Number of trees per hectare

HodbogogMo oodgh®o (b3)
DBH (cm)

19.9

bodogemg ()
Height (m)

15.3

obo3zo (6)
Age (years)

75

dmbohgho (3emobo)
Site Index

pbGocmo 5 - #99900b bodyoeme dohzgbgdengdn
Table 5 - Mean forest indicators

byew 3oBmBoa bgmd HGOMEYbM (3owwo) 76 000

Number of measured trees in total

dodU. (hogdobogoymo oodghto (b3)
Max.DBH (Diameter at 1.3m) (cm)

281

bol dogdLodogmy®o Bodomeng (M) a5
Maximum tree height (m)

bEbOdYIM GoMhmmdo - dogdu. bodowmeg dmzol Embowsb (3) 5 500
Recorded altitude of the highest sample plot (m a.s.l)

bObEdYIM QoMM - Fogdl. BgMEMONL Eogobgdo (gMogyLo)
q 530
Maximum slope recorded on the sample plot (degrees)

b&ocmn 6 - bobndyder Bvmm™mAgd8y swbgkocnn dogbodsenytn 30608mdgdn

Table 6 - Maximum values of the measurements in the sample plots
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bagdotmzgmmb hyggddo s6bgdyema dghdbnemo Mgbybbob
390006090008 8 M33embahnbmgdnbmzgal, Bacdmagbo-
0o 930hm3nb Modwgbndy 939960b Hyggdnb dohzgbgdemgodo,
dom dmGobos bemmggbool Ggbdyogmngs, hmdgemog bogeb-
»39emb dbaogba 061969060030 (1499000000 OQIMYIN.

293856 o
COUNTRY GROWING STOCK
m%ha

Lemmy9000

= 3:.] 330
Slovenia

03db0o
% 348
Germany
3mmMmmbymo

O 269
Poland
Rgbgmo

- 330
Czech Rep.
Mndnbgmo

! 0. 281
Romania
bodobrm ™

J '30@ .
Georgia

For comparison and a better sense of the
wood resources in Georgia’s forests, the
following table presents indicators for the
forests of several European countries,
including the Republic of Slovenia, which, like
Georgia, is covered with natural forests.

8063600 3080656 b330 baOYOL LYZIS(
33800J0d0 - 3%/35/6 806030 -8%3d
CURRENT INCREMENT DEADWOOD
m?%/ha/a m%ha

7.86 24.2

10.9 22.2

8.8
6 28.9

bGocmo 7 - 9360030l 539969000 8magon bhodobhogo
Table 7 - General statistics of European countries
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6.1 LOJOOMBITML OINL Vo®OIMB()

099900 B36IM0a9bL dbnd3zbgemm3zab Ggbymbl dmbo-
bemgmool 3gmomomgmdnl P86ybzgmbogmaem, Mog
310obbdmdb bogoMadol oadygzsl, bydbomolb yboos-
Oombmgosl, 60mdcd30mmaghmzbgdol dgbamhybgdsl o
30d0(h0b 33emogmgdal Bgaazmgbol dgMdogmgdol. bhyg-
900L bakEgogm0 bzgds Hyob LodM3MgolL o byl 3b-
gmob 09000d06889 bogmEbeabm3zal bagnbm dobmdgonl
d9606mhnbgodbl. 0bazm®mdoEns Hyolb 0306mMALY s EMHMMY
30b6dogmmmoodn dob 330 gdedyg oy3oemgdgmons dbg39
deoaMoo 3obznmatgonl dndbgdmab (SDG) ogo3dotMg-
0 3makgbiol dgboggobgdemoc. hyggd0 g3ngnmatgol
SDG-do domon dbnd3zbgemmaabo B3mogmoabmgal Labyb-
BOOM NYLIRONbMYOILY O BdMLYdIM Bystrmgddo d dom
dogt dmbmegdyemo d6o3semo 3mddhobs o 93mbobhg-
dy6o dmadbobymgdal godm. hyob s3ammmdnb 33¢0¢m9d900
BoG3Maagblb bo3306dm nbgymMmdsEndl (Hyob dakoeo
dotmm30b dgboggobgdmoe?.

300000006 (hgob gbrm3bymn smbopbgs Ladebmgzgmmmdon
3063900 3obbmMngms, dmEgdyem mo3do gosbsgmo-
89010 o BaddmEagbogmns dbmemme hyob ggotmm-
09089 961907 daMdocgmMIsLMAb d3o3dntrgdemn nb-
0MMdd300. bmenm dobob 3d¢hgamemngdal 33¢0Mg09005b6
000303306907¢0 863¢0b0 3obbmbEngemgod dedoibzal
30b6d9mMg00m0 303¢0b 39339M000.

0dd, OY0L 306300 OO bb3d 306310 8B63VMOIOV:

hygob gbhm3bymo deMoibzobsl godmygbgdnymos dobol
39h93mM0ol dgdgan gobdotbgds:

1. (hyg - dobodyd 10 dgh®ro Logdabobe O d6dboemgd 0.5 do.
dobob ggommmon, Gmdgemos an3aMmnd bggodom, by
bggool bodogemg 9¢bg3l 960bd3Mgd 3 dgdHeb o 306020l
393670M0A8 3668390 10%-09, 86 bggdom, Gmdemgobag
dmddz0emdo dgydemnsm o83d04ma30emmb hadmmgemagmo
3000 gh0ydgon bocmdmagbogm d0bhmogodo. dbg3g M0
MOmMIgon, GmImgdol dyoskgmol hygdo o dobo
006mM00 0.5 35.-89 bd3emg000 (Hyob ghm3bnemo setos-
b3ob bmb obiobzayto dmboatgdal dgmmomemmaanal
300300bbnbgdom).

1.1 hygb obg3g dng3nm3b900:

e 3M0Emo/bomgmo hyg - hy9, Lo (Hgbab Lodizo-
Mol ob/co bbgo 336906030 d06rm0gd0lb godm bgmo

3061200 dg36MM0d 0169000350 3960 3¢bg3L 10%-U;
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6.1 Georgia’s forest territory

Forests are an important resource for ensuring
the well-being of the population, including in
terms of poverty alleviation, food security,
preservation of biodiversity and mitigation of
the effects of climate change. The benefits
of forests go beyond the boundaries of the
forest and help maintain the conditions
suitable for life on Earth!. Information on
forest area and its change over time is also
necessary for assessing the progress related
to the Sustainable Development Goals (SDGs).
Forests are mentioned in the SDGs because of
their important contribution to food security
and livelihoods and the many products and
ecosystem services they provide. Changes in
forest area are key information for assessing
sustainable forest management?.

As the National Forest Inventory was carried
out in Georgia for the first time, only
the information related to the situation
in the forest areas is analysed and presented
in this chapter. The analysis related to changes
in land categories will be carried out through
a repeated cycle of inventory.

Definition of forest, forest lands and other lands:

The following definitions of land category are
used in the National Forest Inventory:

1. Forest - Land area with a width of not less
than 10 meters and area of not less than 0.5 ha
covered with trees, higher than 3 meters and a
canopy cover of more than 10%, or with trees
able toreach these thresholds in situ. Also, open
lands with an area of less than 0.5 ha within the
forest are considered as forest (considering
the remote sensing methodology carried out
during the National Forest Inventory).

1.1 Forests also include:

e Arid/light forest - a forest where the
canopy coverdoes notreach 10% due to
low moisture and/or other natural
conditions;



* MHmyo0m gaMoodgdgmo Hgbhohmbogodo -
habopmbogodn, bowog hyob dgdddbgemo Lobgmogoon
0796906030 dmzgmgbgool 0b/d dbmbO™ImagbyMo
Aot gzol dg 9300 Omgdom ©Iakeahgoymos
0b goboankgdymoo.

2. hyob dobgoo - (hyob dogboom dMLgdmo 0.5 3.
3900 008 Rabmmdgon, Gmdmmgdog hyob 93mbobhgdal
39079mx39em bobogml Bobdmawagbl:

* dobgdn, OH™Imyong 3odmnygbgdd LOMNdJOSE
badmgtgooc;

* b3gEnOYM0 Edbndbyemgdal dobgon, mdgmgdng
dmoEasb 333603 boagaMnob gdgol, gmgdhem Lowyg-
690b, gemgdhrmbyem bazmdybozagom Jbgmmgol, bog-
00™MmIbd9gbgol, 3odlogbgol, byagmdmdotmsggdalbo
0 byogmamnbgdnl bobgdgol, Bosgabgywalb dobab
d0b03nm3b90L, bdgmmaAnby o 3odal Ggbyblg-
000 LOMRgOEMMAINLIM3OL gom3omolbnbgdymm
dobolb dobognmabgol, dxbgotong Ggdgbgzyoddo
dmbymonmo godob bogogol dobob dnbo3nm3bgdL,
hOMm®gdL, LogYdMgoL o Ladgyhbgm gdmadl;

* doBgdon, Hmdmygdoyg dmozo39b Hygdo sbbdYm

domogol, 3emggdl, 93006 da0mgol o Gyl
300d96900b0m300L bb3gd godmyygbgdgm obMmmdgoL;

* H4gbmob 3030060 gdma Lohygm-boadgyMbgm
mmbobdngdgonl gobbabmmngmgdma Ladobm
000363 GYIHGM - bohygm 3dgdo, bghygol abob-
gmogool sanmgon o bb3o.

3. bbgo dobgdo - (yob gobgm obOLYdYmo dobgdo
5 Y390 ab hgbophmMos, dmdgmoz o6 dgoab ¢Hyobs
0 hygob dnbgdol 3eabygodo.

0Yd, 0900 8063060 Qd Lb3d 8063601 96INBNL 3IMMD(

0Y9, hyob dobgoo o Lbzs dnbgdol obogmodal dg-
0mEo 903dbgds bHdhobHoldyd doamdsl, obhob-
30960 dmbotgdal godmyggbgoolbo o dgbodedobo ab-
0™d900L 3 m3mM 0 3obobogngdob.

dgomeo dgagds bodo dobomo@o db3gdhobaab:

1. 06bgogmo Hmdm O39d0bs O mbmmambm 39ady-
00l dmdogoo/sobamabbgds o hyggool Bobsbboton jemo-
boggnzoEns bobodydm gabmMOgo0l mbgdy;

e Temporarily degraded areas - areas
where forest-forming species are
temporarily degraded or destroyed as a
result of natural factors and/or
anthropogenic intervention.

2. Forest Lands - Areas of more than 0.5 ha
inside the forest, which are integral parts of
the forest ecosystem:

* Lands used as hay lands and pastures;

e Special purpose lands, which include
roads with a hard surface, power
transmission and telecommunication
lines, oil pipelines, gas pipelines, water
supply and sewerage systems, land
allocated for mining, the use of oil
and gas resources and for natural gas
storage reservoirs, ponds, pools, and
industrial yards;

e Lands inside the forest, which include
marshes, cliffs, stony shores, and other
areas unsuitable for afforestation;

* Infrastructure necessary forimplementing
forestry activities - forest roads, places
for storing timber, etc.

3. Other Lands - lands outside the forest
boundaries and all other territories which
are not included in the forest or forest land
classes.

Method of analysis of forests, forest lands
and other lands

The method of analysis of forest, forest
lands and other lands is based on a
statistical approach, use of remote
sensing and proportional distribution of
the respective area.

The method consists of three main aspects:

1. Finding/sorting of existing topographic
maps and orthophotos and preliminary
classification of forests at the level of
sample plots;
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2. 3moboggngntgonemo bobodydm g3obmmogdal 39emBy
dgdmbdgoo/dge3obgoy;

3. 3moboggngnmgoymo bobdydm Robmmagdal dtm-
3G E0mo 3obobogmgdd/aezhgmgds 9hmzgbym oo
930mb3m ©mbydy.

Collect Earth dmEymol demohmdmdsdy 3emsboagngon-
6000 bogaMM39eML (HgbohmMnody 33bmo3zLgdnmmo momm-

L+

2. Field inspection/verification of classified
sample plots;

3. Proportional extrapolation of classified sample
plots to the national and regional level.

The Collect Earth module is used for remote
sensing. Each sample plot located on the territory

it

o BIROL 35RS33IMOL VIGBGNRIS/Grid intersection points
I AY00) RSBIGIRO BSIH0BAM@0S/ Area covered by forest

@730 2 - bobodyder a30®m0d900b 60606600 3¢m0b003030300

Map 2 - Pre-classification of sample plots

9390 bobdydm oMmmadn. Jemabngnlonobmzgal goadm-
949690300 bodo 3mobo: 1. dhyg - dgbododolbo dobe-
boomMyoegdal gomzaabbobgdom 2. hyob dobs o 3.
bbzod dobo.

390960yt bdydomgonl dggadE 3eobnaznEntgodeo
bb0dydm RobMmMOgdn dgdmbdps bozgemyg bodydomgdal
hmb. smbghommoa boddomygonm obobadmghs bodoM-
039emb hghohme0odg sGbgdymo bobndydm g3k mmdg-
d0b bhoyLo. 3ghdme, (Hygdo ob/d HYolb GMMMOL
30Mgm dmbzgotMomo bbodydm OMmMOgdal Momog-
bm0od (0330 N2- bdbodydm 53cmm™dgdnl Bobobbotn Jeme-
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of Georgia was classified on this platform. Three
classes are used: 1. Forest - considering the
relevant characteristics, 2. Forest land,
3. Other lands.

Sample plots classified from the office as
relevant or potentially relevant for the field
assessment were inspected and double
checked during the field works. The result of
this activity was confirmation of the land
category of the sample plots and whether
they lay inside or outside the forest area



bogzngoEns), Mol boogydzgmdgy, dgboodsdobo jemobolb  (Map 2 - pre-classification of sample plots).
bO60TPIM G MMIgon, (Hyob TdGMMANL Eboagbse  Based on this information, the sample
3Ghm3nmE0men (3OMmEIbdrmo) deghggmos -  plots of the relevant class were extrapolated

hmambi ©gaombym, abg gbhmzbym mbgdy.

proportionally (expressed in percentage)
to define the forest area at regional as well
as national level.

Mhmgdnm m3ydntgdymoa hghohmbogdob dgdmbzgzadn, In the case of the temporarily occupied
Hyob 0300mM™Og00 OaNbEY, dbmemme Bdbndydm rat-  territories, the forest area was determined based
0™33000 abhebany&o dBmboatgdal (BobobbBoto-3gmobn-  entirely on remote sensing (preclassification)

03030(300) d9d39md00.

of sample plots.

Hyob 30Mmmo0l d0bogmndo gobbmbogms Logdobmzg-  Analysis of forest area was implemented
ol ©gzombgdol mbydg, dom dmbab Mmgdom m3y-  on the level of Georgian regions, including

306903 hgbhohmEogody.

temporarily occupied territories.

@0B0MB0OL L5dBR3GIB0
Boundaries of the region

Samegrelo-Zemo
Svaneti

RAMIB00) MST0@RIR0 SIGNBSMA0S

Temporarily occupied territory

Ratcha-Lechkhumi
- Kvemo Svaneti

Samtskhe-Javakheti

120 Km

®730 3 - bogo®m39¢cmmb Hg30mb900

Map 3 - Regions of Georgia

3b&domdn N8 Babdmeagbogmns bLobndydm wobmmog-  Table 8 presents the results of preclassification
d0b B0bobBatn Jemabogngoinol dgwgagdn, MGganmbgdol  of sample areas by region.

dobg3z00.

37



06900 09006 30600) Lbb3d 3060M ®330M63d0L
®330M60 QIBIGIW() VIBIGHIW() VIBIGHIW( BYGO MO0
REGION COVERED WITH COVERED WITH COVERED WITH AREA OF

FOREST FOREST LAND OTHER LAND REGIONS

(6.8 -65X@0) (b.B-65D0) (b.8-65D0) 35/ha
(N°of S.P.) (N°of S.P.) (N°of S.P.)
040G o/6
462 26 183 289 590.4
Adjara A/R
39600
238 25 212 204 952.4
Guria
099M9gmo
) 915 45 557 651 957.1
Imereti
3obgmo
816 35 1774 1133013.6
Kakheti
0 o6
dEge QR 344 41 1068 625 993.0
Kvemo Kartli
3000 Jood
e GO 508 25 692 568 335.6
Shida Kartli
0x3bodgmoL /M
i 1278 14 733 868 551.8
Abkhazia A/R
®O0mobLO
. 24 5 85 50 618.7
Thilisi
3(3bgmo - 3Mm0vbgmo
] ) 623 27 892 666 494.6
Mtskheta - Mtianeti
LOA3bY - 3030b
600 750895000 433 40 1004 643 555.9
Samtskhe - Javakheti
®odo - Rbyad o dm L3OO
D -HDAEEN AH LR 13 404 506 863.9
Racha - Lechkhumi and Kvemo Svaneti
LOJga® -990m L3OO
08B0 = BY5 B3RO0 696 28 1019 755 272.1
Samegrelo - Zemo Svaneti
L
o 7178 324 8623 6 965 199.2
Total

bGocmn 8 - bobodydm 0qo®mmdgdnl goboboemgds dynb, dgob dnbob o bb3o dnbgdob s3¢mobob dnbgwz00
Table 8 - Distribution of sample areas by forest, forest land and other lands



6.1.1 0300, OI06 306350V VI b3V 306JdNL
30033(MMNJoNL 6060608060 MIBNMBILGNL 3(1bIP300)

dmEgdyem 00300 Batrdmeagbogmns (3bMogna N9), hmgmbs
dg®dbosbo d3gboMgg00m gy, ¢hyob dobgdobo
0 Bd3gmg deMobzgonm dgaadbgdymo aoMmmdgdal
0MmEgbmoy, 81939 om0 3MEgbRhL0 gobsabogmgds Mgan-
™bobo o 939460l d0g0db RIOMMOMb dodabragoom.

3obom30¢m0bbnbgdgemny, mad bogabmzgmmmb Yoo 8-
6emo o Hyob dobolb oMmmdn dmogsgb ehmgdom m3y-
306909% Hghohmm0sdg 9GLYdYT HYggoLyE.

hyob gbm3bymo sgmMoisbznl dggaoe aanbos, hmd
bogdabrmzgemb Hyno Eo3MYM Rabmmon (033 N4)
39000396L 3 100 500 3g99dhotdb, Moz 939960L domemnabo
h9bohmbdoalb 44.5%-09.

0o 399bg0d bodobmzgmmb hgaombgdol Bhynsbmdal
dohg9bg909mb (0330 N5), 900939000000 0633939, O™
aatmab ©ganmbol (hynobmonl 30hmEgbdyemo dohzgbgdgemo
Y39e089 dogagmnd o d9000396L 68.9%, bmgnm y3g9mody
00300¢M0 hynobmdnm J393m Jatrmenn - 23.9% o mdognabol
dybogndacmohgho babodmegos - 20.9%.

6.1.1 Distribution of forest, forest land
and other land categories by regions

This chapter presents the area covered by
forest and forest land assessed by the field
inventories and their percentage distribution
in relation to the total area of the region and
the country (Table 9).

It should be noted that the area of forest and
the area of forest land in Georgia include the
forests on temporarily occupied territories.

According to the results of the National Forest
Inventory, the area of Georgia covered
by forest is 3 100 500 ha, which is 44.5% of
the country’s territory (Map 4).

Regarding the percentage of forest cover in
Georgia’s regions (Map 5), itis clear from the
results that Adjara has the highest percentage
at 68.9%, while Lower Kartliand the municipality
of Thilisi have the lowest percentage of forest
cover - 23.9% and 20.9% respectively.
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®330M60
REGION

®d0mobLo
Thilisi

J390m Jodomo
Kvemo Kartli

099Gmgmo
Imereti

NGO
Adjara A/R

300 Johmmo
Shida Kartli

39600
Guria

3obgmo
Kakheti

Ox3bodgmoL O/
Abkhazia A/R

LOJY®YMM - BgIM LZObgMO
Samegrelo - Zemo Svaneti

LOI(3bY - O30bgmo
Samtskhe - Javakheti

93bgmo - dm0vbgmo
Mtskheta - Mtianeti

®ogo - mghbydo o Jagam bgobymo
Racha - Lechkhumi and Kvemo Svaneti

Ly
Total

30 0)JIV0
UNIT

(10003v/ha)

%

(10003s/ha)
%

(10003vs/ha)
%

(10003s/ha)
%

(10003v/ha)
%

(10003s/ha)
%

(10003vs/ha)
%

(10003v/ha)
%

(10003v/ha)
%

(10003s/ha)
%

(10003vs/ha)
%

(10003v/ha)
%

(10003v/ha)
%

0900
BIOHO M0

FOREST AREA

10.6

20.9%

149.8
23.9%

395.9
60.7%

199.4
68.9%

259.2
45.6%

101.7
49.6%

352.2
31.1%

547.6
63%

299.9
39.7%

188.9
29.4%

270
40.5%

325.2
64.2%

3100.5
44.5%

®J0b 306006
ByG0M0

FOREST LAND
AREA

2.2
4.3%

17.7
2.8%

19.3
3%

11.2
3.9%

10.8
1.9%

10.8
5.3%

151
1.3%

6
0.7%

12.1
1.6%

17.4
2.7%

11.7
1.8%

5.6
1.1%

139.9
2%

09006 ©5 OI0L
a060L VéH0Ma0

FOREST AND FOREST
LAND AREA

12.8
25.2%

167.5
26.7%

415.2
63.7%

210.6
72.8%

270
47.5%

112.5
54.9%

367.4
32.4%

553.6
63.7%

312
41.3%

206.3
32.1%

281.7
42.3%

330.8
65.3%

3420.4
46.5%

3bGocmn 9 - Hyoo o Hyolb dobno MmN goMmMA700l oboboemgde Mg300mbgdnl dobgwznm

Table 9 - Area of forest and forest land by region



@J00M6OL  LSBLREGILN

Boundaries of the regions

®Jd
Forest

3ad dYI
Non-forest

0730 4 - bogo®m39cnmb dyno ©0300em0 HIP0HMEM0Y

Map 4 - Forest covered territory of Georgia

[ ]=<2s
[ ]26-35
[ 36-45
I 46-55
B -6

@Jd0M60OL LdBR3GIB0
Boundaries of the regions

730 5 - gnb 0G0l 30mE b0 0 300060cmg00 B80mbydol dnbgwgnm (%)

Map 5 - Percentage forest cover of Georgia’s regions (%)
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6.1.2 0306 BOGHOIMBOL 8060602360 dNMNIOD(N
LObIMOIBNL 3NbIP300)

390093900L Lobom dmEgdymos dodomowo dghdbosbo
bobgmdgdom EogstYmo BIMMMOgdn (3hoagnin N4),
hmdmgo03 Bodmagbogmns, MmambE 300shmbydnmo
babgmde.

LOJOEM39™L HYggdol G MMOnl, yzgmedg dgho -
25.6% 009030676000 Bogggmom godshmbgonma jmbmdgdom
(630 N6).

306b30

Tilia caucasica - Caucasian lime = — —
33 270.2 3d/ha

1.5%

B0330

Pinus hamata - Caucasian pine .
81 437.5 do/ha

3.6 %

$5036MBLIWY

Carpinus orientalis - Oriental hornbeam
86 403.2 3v/ha

3.8%

LM30

Abies nordmanniana - Caucasian fir
88 886.1 dv/ha

3.9 %

6500

Castanea sativa - Chestnut
124 142.5 3s/ha

5.4 % /

60d30

Picea orientalis - Oriental spruce
161 385.3 3v/ha

7.1 %

6.1.2 Distribution of forest area by main
species

Figure 4 shows the area of forest in
which each of the main woody species is
dominant.

Stands dominated by beech occupy the
largest area of Georgian forests - 25.6%
(Map 6).

bb30 LbIMBIBN - 120 LOLIMAOLMBOL
Other species - for 120 species
388 317.9 dv/ha

17.0 %

60830

Fagus orientalis - Oriental beech
583 966.5 dv/ha

25.6 %

®Bb0WY

- Carpinus caucasica - Caucasian hornbeam
369 944.8 3v/ha

16.2 %

9304060

Alnus barbata - Alder
198 628.1 3v/ha

8.7 %

GHLN

Quercus iberica - Georgian oak
162 378.4 dv/ha

7.1 %

LI bIJB00) CIVIGIW -2 278760 38 /100%
TOTAL COVERED BY TREES -2278760 35/100%

3000030 4 - dgob om0l obobngmgds dodomowo bobgmdgool dobywzom

Figure 4 - Distribution of forest area by main species

00939 30MOMM 3o3MEgegdnm babnomgds 39330007600
Ebogmom gadohmbgdyemo 3mbmdgdn, Mg hyob aabmm-
00l 16.2% 0303900 (030 N7).

0mbobndboznd dygbnbznobo bobgmdgonm godohmbgdyemo
habodhmEm0g00 (20dd0 11%), dghbogmaco botrdmagbogmo
bodobo (3.9%) o 60d30L (7.1%) mdobotgdom (030
N8 o 3o N9).
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Caucasian hornbeam is also widely
distributed and occupies 16.2% of the forest
area (Map 7).

Stands dominated by dark-needled conifers
occupy 11% of the forest area (fir dominates at
3.9% and spruce at 7.1%) (Map 8 and Map 9).



DOBIRO (LS603IBM BSGONNLI BSBISMEIBIVO LSbIMBS)
Beech (dominant species of the sample plot)

0 90BIR0 (15560893 BSGOMMBHI SALIZIR0O 155bIMBS)
KR&EMI300) M3I0GIZIRNN BSIGNSMG0S

Beech (identified species of the sample plot) IZ 2 2 j
GYO0) RIBSGIR0 105N BIGONNB0 Temporarily occupied territory
Forest-covered sample plot

D @JBOMBOL 155BR3GIB0
Boundaries of the region

M50 6 - bnoyemob o3epEaemg00
Map 6 - Distribution of Oriental beech

ABLORS-XIIOGLORS (55603393M BdGMM3BI dSBIBMEIBIRNO LdOLIMBS)
Hornbeam (dominant species of the sample plot) I:l

@330M6OL LIBYR3GIBO
Boundaries of the region

ABLORI-KIMVGGLORS (158603930 BIGOIMB3HI SGLISIRNO 155bIMBS)

Hornbeam (identified species of the sample plot) RETHO0) METI0GIIR0 BIGOSIG0S
BY00) RIBSGIRO 15360FIFM BSGONT0 v Temporarily occupied territory
Forest-covered sample plot

130 7 - 3033000900 Grbogmol o 20g36pbocmol 3036039900
Map 7 - Distribution of Caucasian hornbeam and Oriental hornbeam
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.ls('l&() 155608330 BIGMMBHI 333SSMBIBIRNN 1sSLIMBS)
Fir (dominant species of the sample plot) \

L3O 159608930 BIGOM3BI SALIBIRN0 1dbIMBS)
Fir (identified species of the sample plot)

BGY00) RIBIGIRO 155603I3M BdS&MMBO
Forest-covered sample plot

My30 8 - bmdob 3036049¢0900
Map 8 - Distribution of fir

. 65330 (155608J3M BSGMMBdHI 3SdSBMEIZIN0 LOLIMBS)
Spruce (dominant species of the sample plot) l:l

65930 (15560898 BSGMMBBI SHLIBIR0D 15SLIMIBS)
Spruce (identified species of the sample plot)

BYOD) RIBIGIRNO 1560393 BdGOM30 M
Forest-covered sample plot

®730 9 - bodznb 3036390900
Map 9 - Distribution of spruce

@J0M60L 155bR3@IB0
Boundaries of the region

KR&MIBO0) M3I30GIBIRNN BIGOBMAG0S
Temporarily occupied territory

@3B0M60L LdBR3GISO
Boundaries of the region

L&HMIBNM M3I30GISIR0 BIGOSMG0S
Temporarily occupied territory



FOT3MB560 LobIMBIGOD dSBSEMEIB TR0

Dominated by coniferous species
@JBOMEOL LdBREHIBO

BMOIRMB360 LOLIAMBISND) BSLOGMETISTI=0 i X
Boundaries of the regions

Dominated by broadleaf species
7 RAMISNG MGT30AISTRN  GIGNSM A0S

BGYOOM R3BVIGTR0 1dObNBIBM BaeOMMB0 s
""" Temporarily occupied territory

Forest-covered sample plot

0130 10 - 3mmcmm30bn o 606305060 Ayl 306239006 30563900900
Map 10 - Distribution of broadleaved and coniferous stands

bogotmzgemmb hygggdal ndghgbo bobogmo oggatymnd  Most of Georgia’s forests are represented by
RmEm®3560 bdbgmdgoom BmMInmgdmoa 3mbmadgdom, broadleaved stands (83% are represented
390dmo (Yol 83% ©ax3&ImMNd Bmmm3sbn dgtdbo- by stands where broadleaf species prevail).
0b0 339669900l g30dhmbydam.

0906 6030 / 350I3MG0S BIGNMB0 - 3 BIGNM0L % 565603
FOREST TYPE / CATEGORY AREA - ha FOREST AREA %

ob
GONEOFI0 0YY 1890 248 83%

Broadleaved forests

6506 b
09803050 Y9 388 512 17%

Coniferous forests

BbGoemn 10 - dgob &0dnl/30093G00b 30070
Table 10 - Distribution of forest area by forest type
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6.1.3 OJ0L BOGOIMBOL 3060BNNJd0 MIBNMOJdNLY  6.1.3 Distribution of forest area by
0 dLO3JBNL 3SDdLBIBNL 3aNbIW®3N0) regions and age classes

HY9900b dbd3mdG030 3obabngmgdal dndbom, (hyggdal sbagn  Forthe purpose of age distribution, forests were
304m 6 3emdbd, Mg 8239203906 o6 3391emn Bemgdnly  divided into six age classes, which span a certain
©00308m6b s 39960003900 JOMAZd0L 3ob30mMgdab number of years and largely correspond to the

(b39390096) 9093930. (successional) stages of stand development.

330060 SLA3OL 3WILO/6 LI
<19 20-39 40-59 60-79 80-99 =100

REGION AGE CLASS = = TOTAL
0goMo o/ do/ha 9038 35587 41801 38976 20900 53098 199 400
Adjara A/R % 5% 18% 21% 20% 10% 26% 100%
39600 Jo/ha 14010 27501 17642 9340 7783 25425 101 700
Guria % 14% 27% 17% 9% 8% 25% 100%
089M9m0 do/ha 27823 84295 103119 59527 38226 50610 363 600
Imereti % 8% 23% 28% 16% 11% 14% 100%
30@0 JoOMMO 3o/ha 9204 27017 31767 35330 28204 21673 153194
Shida Kartli % 6% 18% 21% 23% 18% 14% 100%
J393™ goOmmo 3o/ha 3365 25906 32480 32950 23088 32011 149 800
Kvemo Kartli % 2% 17% 22% 22% 15% 22% 100%
3obgmo do/ha 16542 59080 73805 63443 44356 95074 352 300
Kakheti % 5% 17% 21% 18% 13% 26% 100%
®d0em0bO 3o/ha - 1767 1767 1767 4122 1178 10 600
Thilisi % - 17% 17% 17% 39% 10% 100%
LOBYEOIM™ - BIIM L3Om0 3o/ha 29186 74800 59596 41245 25516 69557 299 900
Samegrelo - Zemo Svaneti % 10% 25% 20% 14% 9% 22% 100%
93bgmo - dIm0dbgmo do/ha 4295 16218 25065 31603 28911 52373 158 466
Mtskheta - Mtianeti % 3% 10% 16% 20% 18% 33% 100%
LOJEbY - FogObgMO 3o/ha 3266 32118 50083 40284 23408 39740 188 900
Samtskhe - Javakheti % 2% 17% 27% 21% 12% 21% 100%
g0 - mghbydo o gagdm Lgobgmo  3s/ha 16518 64287 60716 52233 33036 74109 300900
Racha - Lechkhumi and Kvemo Svaneti % 5% 21% 20% 17% 11% 26% 100%
LOJOOMZYI™ do/ha 133248 448576 497839 406698 277552 514847 2278 760
Georgia % 6% 20% 22% 18% 12% 22% 100%

sbGocmn 11 - Byl o®ommdnl 306060em900 G930mb900bd o bbM3069000 3¢msbgdol dobyznm
Table 11 - Distribution of forest area by region and age class
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0960939000000 0633930 (3b6O0gmo N11), Gmd Hyoom oa3s-
Mmoo obmmdnl yzgmedg oo Hghodhmcdos 330300
d9-3 (40 - 59.9) o 39-6 ( >100) bbm3zobgdomo 3gmabob
3060mdgdL. boemm yzgmabg dzntrg g3abommado - 3otzggemo
bbmgobgoomo 3emabob.

6.1.4 1LOJOMOI3ITIML OINL BOMOIMONL BY6IBNTIOY
33M3MIBNITV( 30boLNVMITIdNL 30bID300)

bobdmoagbomo d90939000036 06033939, ©md Hyom
000306790 RBIMNMO700, y39emedy dgho HamEgbmonm
(14.68%) botdmagbogmos hthommgm ggbdmbognal
0396m09089, ob93g HYyggdol 32.37% gobayygbogmons
8t30L omboob 1000-1500 dghtr bodogengdy, bmenm
HYob 30MOmMonl 32.1% g3bwgdd 25-34.9 3Mowybob
3bM0mmOonl 139MwMg009.

334594 3y - ha

FGO.
G
287 801 3s - ha
[ e
NORTHEAST
249 562 3o - ha
303
L e
267 172 3 - ha
1538bE.- S08.
CRE oumreast
303902 3s - ha
1538b6.
G o
290 820 3s - ha
538b6.- L.
N Ut
268 177 3 - ha
Qab.
G
276 732 3o - ha
G e
NORTHWEST

The results clearly show (Table 11) that stands
of the third (40 - 59.9) and sixth ( >100) age
classes occupy the largest part of the forested
area, while the smallest part is occupied by
stands of the first age class.

6.1.4 Distribution of Georgia’s forest area
according to geographical characteristics

The results show that the largest part of the
forest area (14.68%) occurs on north facing
slopes, 32.37% of the forests are located at
an altitude of 1000-1500 meters above sea
level, and 32.1% of the forest area is on slopes
of 25-34.9 degrees.

14.68%

12.63%

10.95%

11.72%

13.34%

12.76%

11.78%

12.14%

80003030 5 - g0l 030G0™30b 3obobnemgds 03960l 95b3mBognol dnbawgnm

Figure 5 - Distribution of forest area by exposition
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1.8.0 (3)
ELEVATION (m)
315474 35 - ha 13.84%
Ry
574 093 3o - ha 25.19%
I 5000
737 616 35 - ha
O 000- 4% D
531828 35 - ha 23.35%
O 1500- 1000 [

32.37%

119 246 3 - ha (N 2000-2499 D 5.23%

503dv-ha | 22500 | 0.02%

3000030 6 - dYnb 03960 00b obobnengds bodoremg Bmgol ombowob dnbyoznm
Figure 6 - Distribution of forest area by altitude

3®mO0ILO
DEGREES
144 907 3o - ha 6.36%
G o-+o NEEED
404 531 3 - ha 17.75%
I -+ D
600 256 3o - ha 26.34%
e EEy
732 082 3y - ha 32.13%
I 25-340 D
396 984 3y - ha 17.42%

T -5 D

8000030 7 - dgnb 03060006 3obobnengds 03960l wob&ogrmdol dnbgozno
Figure 7 - Distribution of forest area by degree of slope



6.2 LOIVOMBITML OYIJONL FMVO3VVBIMM36IdY

00dmbogzmgm o abagmgm bodommzgmmb 3eadodhl
dmbol 30bgdomds goblbgoggded asbladmzts d3gboty-

10 bOYIMNL bonkaz3MHMBd, ModdE o3emgbs dmabnbs
dmg06do hyg900lL 3o3mEgemgdal 396 (Hogowmyd Labhywmo-
0bmd88g. bagdabhmzgmmb (hyg900, ddm0 dS-3obznmabkg-
d0b goatgdm d06mdgdnm, 39doagbemmonm, botnbbom o
bbgo doh39b90emgdal oo banbazstmdnm babnomgds3.

310390 B m39mMmbm3al 86 360l odobsbnomgody-
0 3600 s bobgzhom sbanmo 3i3gbotgyemo bab-
HYe900. 030 babndmgds boddmemgms Bmbagmmdal yu3tm
dod(h030 3hmazngmom, MHmdgog babhdmoagbogmos bymo
dotmomoo babhymom: hyggdo (0-1900 d.), bydogmdyko
(1900-2500 8.), 503360 (2500-3100 3.), bydbogaeonéo
(3100-3600 3.), bogogybdo (3600 d. dg30m).

00dmbogmgm bagomzgemmdo bodowenol dBmbogmdd
190360m 3mddgmgdbycons. godmogmas gd3bo dodomago
babr(hggeo: sdbmgdn, ddGowo bhgdgon s dGNEYTO
bomgmo (hyggdo (150-600 d.), hyggoo (600-1900 4d.),
bydom3y®o (1900-2500 8.), semdyéo (2500-3000 3.),
byObogogmyeo (3000 - 3500 d.) d bogogmyda (3500 d.
8930m)%.

hmambg dbmgmomdo, dbg3g bodobmggmmdog Hyob
000300303 gMm3b900L dgdncgdal dmogoto dodgdod
hyYob 93mbobHgdgo0l IaEdOENS S 306R35°. domdMo-
300Ma3960m30900L d9dEntgds 3mbgmoEnsdad 3s00¢d¢ob
0omEgbmonl 3emgdsabimobe.

0d 03mbdy, GmEgbog §399oboda ghmal dbdng dMbgdmal
d6o30ema3ghhm3zsbo (hyggdo, Gmymo o 3mddgmgdlybo
bAHOYIHYO000 O obznmabgdom s JemadodhnMo 33emo-
90900, Gmdgmog bdgmdmbgl BaMIMdwagbl domdms-
30m0390M™3b9000L 3o6330bm30L, boenm dgméglb dbéog,
30030eM0M030 dmbabgngmodal thyggdg dadmangdyemmgdnly
domomon mbg, 3obbognmbgdnm 3bndzbgemmazgobos (hyol
30300396 ™m3b900L gemgdgbhgdal dga3sbgds o dabo
3 dge300000060 dmbohmG0bzn, Mdog b 3oblbadmztml
33bLb30390ym0 (hyob g3mbobhgdgdal dotmgal hgz0dgoo.

hyob ghmzbymo smbogbzol dmbsggdgonl dobgozom,
bagobrm3gemmU Hyggdo bobndmgds 3mddemgdbybo bihéyd-
Hu6om, dghdb0ob bLabgmdsms I630¢Mma3g6OM3b3d0m, Lo-
30O mo0mo o (Ygdg ©8dmM3nwoYmo meadbnddyg-
30l bgemboghgemo 306mog00m. 03 M30¢mbad&0Lom, hmad
hY99060 016900030 (98%) batrdmdmdnbos, 30gdbotrgds
hyob Hndgdolb dMogzomaghmzsabo bdgdhmoa, dodohobo,

6.2 Diversity of Georgian forests

The substantial difference between the
climates of eastern and western Georgia
determined the diversity of the vegetation cover,
which influenced the vertical zonation of
forests in the mountains. Georgia’s forests
are characterised by a large variation in growth
and development, environmental conditions,
composition, quality and other indicators3.

The absence of arid and semi-arid vegetation
belts is characteristic of western Georgia.
It accounts for a simpler profile of altitudinal
zonation here, represented by five main belts:
forest (0 - 1,900 m a.s.l.), subalpine (1,900-
2,500 m), alpine (2,500-3,100 m), subnival
(3,100-3,600 m), nival (above 3,600 m).

In eastern Georgia, the altitudinal zonation is
more complex. There, six main belts are
present: deserts, dry steppes and arid light
forests (150-600 m), forest (600-1,900 m),
subalpine (1,900-2,500 m), alpine (2,500-
3,000 m), subnival (3,000-3,500 m), and nival
(above 3,500 m)“.

The main reason for the decrease in forest
biodiversity worldwide is the degradation
and loss of forest ecosystems®. A decrease in
biodiversity is correlated with a decrease in the
number of habitat niches®.

Considering on the one hand that there exist in
the country highly diverse forests, with difficult
and complex development and changes in the
climate, which are a threat to biodiversity, and on
the other hand that the local population is highly
dependent on forests, long-term monitoring and
assessment of the elements of forest diversity
are especially important for determining the
most appropriate forest management regime for
different forest ecosystems.

According to the National Forest Inventory,
Georgia’s forests are characterised by their
complex structure, diversity of woody species,
stability, and creation of favourable conditions for
forest-dependent organisms. The fact that 98%
of forests are of natural origin manifests itself
in a diverse range of forest types and habitats,
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30bLogymMgdom 3o oo Bmdob bggdo, obg3g ghm-
9bmo 3dbnd3zbgemmzgabo 3mddmbgbho - bdgemo bggdol
000003304mMm30¢m989em0 GHomE9bmonl sMbgdmds.

6.2.1 0d3Jo0L 60MaMAMd

099900b bBotrdmdmds ghm-ghmo dmozako gemgdgbino
30Mm3900b 3ob30030g00L LHddaEYOMONbm30L. 07bg0-
60300 botdmgddbogmo hyggon yn3dm dMsgzomaghm-
3060 o LodnEYMNY, sbY39 dgho© dggand otgdmdy
106ygma0mo 39303emgbobs o 3emadodol g3emogmgdab-
306 dmdgnbotyg Laxthmbggdol dodoto.

60680M0Jd0

0yob gbhmzbymo dmboibzal 3abamgdda, swobogbo
0moMmgymo bg bacdmdmdnl dobgznm:

* 316906030 (mgbemomn) - bg, Mmdgmog Babdmndzs
07690603000 Mmgbemabogob;

* 096906030 (0dmbdygbomon) - 3939hoE0YM0 bobdmdm-
00l by (039b300L badoMHyn, doc 3389 sdmbayston o
bbgo);

* bgemm3byto - mdgmgdng bacdmndzo otaznm b
09L300 bgemm3zbydoc.

ddJado0

9394b0b dgérgbob bagthmm docognl 98%-8g dgho Bobdme-
3960am0o d3bgd6ngn baGIMdmdnl 3mbrmdgodo, bognm
bgemmzbn6oc babhdmgddbogmo jmtmdgdn 1.5 % dgowagbl
(630 N11).

636306030 (013500)0)

Natural (from seed)
491 388 (1000m?3)
93.0 %

,
\ ______ Artificial

especially large trees and, one important
component, the existence of a sufficient number
of dead trees.

6.2.1 Origin of forests

The origin of forests is an important determinant
of the stable development of stands. Forests of
natural origin are more diverse and more resistant
to negative environmental impacts; also,
they are more resilient to threats caused by
climate change.

Definition

During the National Forest Inventory, the origin
of each tree was assigned to one of three classes:

e Natural (from seed) - a tree that has
grown naturally from a seed,;

* Natural (coppice) - a tree of vegetative
origin (coppice from a root, from a stump,
etc);

 Artificial - a tree that has originated from
artificial planting or seeding.

Results

More than 98% of the country’s total wood
stock is found in natural stands, and only 1.5 %
in artificial stands (Map 11).

636306030 (08MB5IH00M0)
- Natural (coppice)

/ 29 082 (1000m3)
Y 5.5%

b3M3636M0

7 730 (1000m?3)
15%

3000030 8 - bogmmm dgegbol dmpnermdolb 3obobogngds oGdmdmdnl dobgwzom

Figure 8 - Distribution of total wood stock by the origin of forests
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BHIRMBZ6 IS0 :| @J300M60L LYLR3HIB0

i Artificial Boundaries of the region
B 3363564030

Natural m RAEMIBOM MSI30GISIR0 BIGOBMG0S
1 BHO0) RIBSGTR0 LHOFITM BSGONI0 4 Temporarily occupied territory

~ Forest-covered sample plot

®730 11 - @gob 6o&3rdmdo
Map 11 - Origin of forests
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0d3daod0b 60MAMaMdd GJI3NMBJIdNL 30bd®©3N00) Origin of forests by region

30000¢M08c00 (h999000 3dbobogngds bBatrdmdmdnls s Ggan-  The distribution of forests according to their
™bgdob dobgrogoom. origin and by region has been analysed.

096336030 036366030

®J330M60 IOMIVVW0 (MIL0M0)  (98ME3JM00) bILM3EIGO LIV
REGION UNIT NATURAL NATURAL ARTIFICIAL TOTAL
(SEED) (COPPICE)
®00mOLO 33/m3 1108 781 71207 10 543 1190531
Thilisi % 93.3% 5.8% 0.9% 100%
J393™ godmma 33/m3 22 231 800 1212 348 1308135 24 752 283
Kvemo Kartli % 89.9% 4.9% 5.2% 100%
0896M9m0 83/m3 72 418 198 1358920 632 493 74 409 611
Imereti % 97.3% 1.8% 0.9% 100%
0gomo /G 33/m3 56 306 174 5710197 49 366 62 065 737
Adjara A/R % 90.7% 9.2% 0.1% 100%
300 JoOmmo 33/m3 30 720 616 187 394 1143757 32 051 767
Shida Kartli % 95.9% 0.6% 3.5% 100%
39600 83/m3 23 043 609 4280778 245 645 27 570 032
Guria % 83.7% 15.4% 0.9% 100%
3obgmo 33/m3 63 374 220 4 638 898 360 520 68 373 638
Kakheti % 92.7% 6.8% 0.5% 100%
LO3YaMYM™ - Bgdm L3ObgmO 33/m3 63 502 213 6217 502 387 983 70 107 698
Samegrelo - Zemo Svaneti % 90.6% 8.8% 0.6% 100%
LOBEbY - FO3ObgMO 33/m3 50414 821 1454 600 3316 558 55185 979
Samtskhe - Javakheti % 91.3% 2.7% 6% 100%
93bgmO - 3M0O6yMO 93/m3 30 186 914 3582 469 268 746 34 038 129
Mtskheta - Mtianeti % 88.7% 10.5% 0.8% 100%
M0do - mghbydo o Jagdm L3obgmo  §3/m3 78 080 453 368 281 5861 78 754 595
Racha - Lechkhumi and Kvemo Svaneti 9, 99.5% 0.5% 0% 100%
LOgOOMZgM™ 33/m3 491 387 800 29 082 593 7729 607 528 200 000
Georgia % 93% 5.5% 1.5% 100%

bGoemo 12 - d9@gbol dotozol 3obobnemgds bo®mdmdmdnly o Myanmbgdol dnbgognom
Table 12 - Distribution of standing volume by origin and region
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® 036906030 (mgbgmom) @ 09690G030 (8dmbaytomo) ® bymmzbyho
Natural (Germinated from seed) Natural (Coppice) Avrtificial

0gomo /6
Adjara A/R

39600
Guria

LOIYEMYMM - BgIM LEVbYMO
Samegrelo - Zemo Svaneti

0996H9m0
Imereti

93bgmo - 3m00bgmo
Mtskheta - Mtianeti

LOJ3bY - o30bgmo
Samtskhe - Javakheti

30O JoOHmmo
Shida Kartli

®odo - mMmahbydo o Jagdm L3Vbgmo
Racha - Lechkhumi and Kvemo Svaneti

93900 Jodommo
Kvemo Kartli

3obgmo
Kakheti

®O0mmOoLO
Thilisi

N
ol
I

80%

85% 90% 95% 100%

30009030 9 - #999000 666d0d000
Figure 9 - Origin of forest

3900939000006 0633930, G™A dz06y, oghmoMnzdw 1dbo-
33690mm MomEgbmdnm, mydze bogdobmzgmmb gzgms
693000600 33b3900 bggmmzbyhao babdmgdbogma gmbm-
dg00. bagobmzgmmb Mganmbgdnsb y3zgmadyg dgho by-
mm3byMo gmmdodgdymo 3mbmdgon 3o goghEgmy-
Oem0d BAdEby-2030bgmab, dbg39 d0gs o §39dm Jocmemnal
6930mbgddo.

Itis clear from the results that artificially formed
stands are found in all regions of Georgia
though at a small, effectively negligible
scale. Among the regions of Georgia, the
largest percentages of artificially formed
stands are found in Samtskhe-Javakheti,
Shida Kartli and Kvemo Kartli.
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6.2.2 0400 LOMITOIMO

hyob daman dabm3zal ghm-g6 o Bobodnbmdsl Botdm-
900396L @obbbgezg0ma/dbogomaghmazabo d3bgdkogo
3mmdolb bhOIHneob Hhodmyamnogds. hzgnmgdhog,
dbaosbo 3mmadgoo dghom LEHSONYONS O P39009Ld©
3bemgoL (Yol g3memany®, 07 930bmadn g 03169i30900.

0yob LHGIYIHGOYmo MO39 Rgh™m3bg00 dgodemgds
3bsbnamEgL badn 3Md3mbgbhnm: dgtdbnsb dEgbabgms
babgmoenzn dgdaagbenmo, bgms bogbEoma gobsbogmgdd
0 bggdab ¢hogdbogonea doh3zgbdemgdnl 30600309007, (hyol
3mbmdgodo d339mMmoE godmbohyemo bHbydbhabywo
boG MY 9/3md3egdLnO Mo (867 3MENBMbhomydo o
3960 H030e6M0 bHGIHYO9dL dMd30mNRghmzbgds) b-
3930, MMMz Hyob 00mIMd38em390hm3b69000, dB939 Hyal
bobgmdgdal dmdymsnol bobdaMal Béab.

60300 03960M3500 3mEH0BMbRHdTM0 s 3960 (H03omyc0
hygob 3mbmdmd bhmdbhrco ©O303d0609d9m0s g3memm-
3096 LEHOEYOMILMSD, Fobbogymbgdom 3o daMe-
M00L M30¢mbedM0b0m dom@pnMo s sdomibo Bgdmddg-
09000 dodobrm®.

Hyob 93mbobhgdgdn nbddoymas, domo bobgmaotngn dgdac-
396emdd o bHMYIhHycs dydng 3350 gdsl gabognl.
9L 33¢206M9d900 3ob3nMmAgdYEs dmEgbom, OHmdgmgdos
dmgdg9096 bzt o Mmoo dobdhaddn, dgbadsdobog
hyob dog®on datm3zab 18Gb3gmbogmazs o (hHyg900L
306 m300m0b o3egdnMgdymo goobyzghogmgdgdol
dobomgdoE, 063mMdognalb Jmbs ¢Hyob bHGYIHIGIo
6030396 m306900L dgbabgd dbnd3bgemmazobno.

dMGM3NL LOMIIOIGNL 60680MHOIdD

3060mdmd brhOYIHYOOL Eobdbosmgdnbmzgal gadmnygbgod
30bLb303901em0 33080900 (bodegdbsgom dobsbnsmgogmgon),
dom dmbal dodmomoEod: 390hH03dmyco (00tybo) ©o
3m60dmbhogmydo Lydhncd (30620l dgghymmoy),
bgmo ©0ddgh®ol gobobogngds, 3mMmdal Bocdmdmds,
babgmdMngn dMv30maRg0m3b900, bbmaobgdomn gobsbo-
900 o bb3s. Mmommgyem dmEgdnem 3oMedgh®db goshbod
bagymotn gabdatdHgdgdn, Mmdgeoi dgbodedaol me390d0d
dmbBgtogmo.

dmEgdyem mo3do babhdmoagbogmoo:

* boabgmoMngn d9doagbemmonl 330 xRgMMm3b909,
300 dmeob babgmdgdal Memgbmongn gobobogmyg-
00 (6039b0dg Lobgmonbgob dggdbogmo 3mbmdgdn);
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6.2.2 Forest structure

One of the pre-conditions of sustainable forest
management is the creation of natural forest
stands with a diverse structure - generally, such
stands are more stable and fulfil ecological
and economic functions in a better way.

Forest structural diversity can be characterized
by three components: tree species composition,
the spatial distribution of trees, and variation
intree parameters’. Following the environmental
heterogeneity hypothesis, a pronounced
structural complexity in forest stands (i.e.
the heterogeneity of horizontal and vertical
stand structures) can be expected to increase
both forest biodiversity and forest species
population density.

Furthermore, an increased heterogeneity of
horizontal and vertical stand structures is
linked to greater ecological stability, particularly in
terms of resistance against biotic and abiotic
disturbances?.

Forest ecosystems are dynamic, their species
composition and structure undergo constant
change. These changes are caused by processes
that happen on a spatial and temporal scale.
Correspondingly, to ensure sustainable forest
management and to make decisions related
to forest management, it is important to have
information about the structural diversity of
the forest.

Definition of stand structure

Different variables (assessment parameters)
are used to characterize forest stand
structure, including vertical structure (layer),
horizontal structure (crown closure), distribution
of tree diameter, tree origin, species diversity,
age distribution, and others. Each of these
parameters has its definition, which is described
in the respective chapters.

This chapter presents the following:

» Diversity of species composition, including
species quantitative distribution (stands
formed by several species);



* bgme 0ddghtnl gobsbogmgde, hmamb dhsgzowm-
bbmgzebo o 0ddghcal goblbgoggdymo gakonsizo-
900;

* 3960030mybo bHGOYIHybo (00bybo) - 0dbbgol
dmmob bodomeob bb3omdd dgoa9bl otobojmgd
1/3 o m0mmgyeo 006O3bob 3obal dgzbymmdd
0M3bo3mgd 20% -U.

ddw0Jad0()

bagdabmzgemmb (hyggool bhGydbhycyemmo d9d500890emMOd
30339460 o dhd30ma3ghhm35b00, Mo PBGYb3gm-
gl (hgg900b bH0ENOHMISLY S d0MTMd30ma3gtm3-
6900l 3033mbgbhgdal bgemboybgemmn docmdgdalb dgddbob,
0d 039emLddGbom, Omd hyggddo 30dbotgds dgérdbosba
bobgmdgdnL 3oblbzoezgonema 3060830900, beagnm bobgmdgdl
dmeob ds30ema3gehmzeb0 Bmdabs o bbmgabgdal ddmbg
0bgongngogdo.

6.2.2.1 LObIMOMN3() dJ3VP3IETLMOY

bagdabmzgemb Momymo mehmahmhaggnnmo bhomydhnes
dobo 3gmatMennymo dgdotgmos gobsdnbmogdl dgg-
botrgmd 3o 39950 0833323903000 3JMEGOIRYT ©S J3M-
ma0y6 08mmoEosl, ©sddg godmabzns saommdtoaga
96009308d0b (gobbogymtgdom oo 3o330b0mbal o
30mbgmol 96c093900b) o d6r030ema396M3b900L domagmo
03600300 M00.

hygdo dghgbnobo Lobgmdgdal dg9doagbemmdddy go3-
gbsl dbgbl Mmgmb 0bgdtngn g3ogdhmdgon (3emo-
dodhymo o dnbhmmmanyho 3obhmdgon, 3mmmdol
306300060700b 0308900), dbg39 98d0sbol 363Yym o babr-
byemo d0dhngmado (bahygm dgncbgmds, dg3Mmadghyg-
39™M09, 3007hy30L dmzggdd o Lbgs). hYggon, Gmdwmg-
003 09003900 Modgbndg bab bobgmonbgob, yo3tm dwo-
00008 30Mm3MH39MARghmzbgdnm, dgho goddeng o
016943090 o© 36o30emagthmzobny, 300Mg dbmenme
9600 Ldbgmdgdnbadb dgddbogma 3mbmdgoo.

hyob gbhmzbyemo sembogbzol Loggmg Lodydomgonl
36mEgbdo sgotobd 190-dg dghgbnobo Lobgmods, bma-
9003 ©9a30mbgdal dobgz0m 3obbbgeggdnmn dérogob-
30000609000 bdb0d™Mgd03b s Bb3dolbgs bobgmdgdmab
d96g300 436006 3mOmAgdal 3Mo30ema3germ3s6 b3gdheb.

e Distribution of tree diameters;

* Vertical structure (layers) - each layer
differs from lower layer by at least 1/3
of height and crown closure for each
layer reaches a minimum of 20%.

Results

The structural composition of Georgian forests
is complex and diverse, which ensures forest
stability and creates favourable conditions
for components of biodiversity, in the sense
that different varieties of timber species are
recorded in forests, and among those species,
individual trees of different sizes and ages.

6.2.2.1 Species composition

Georgia’s complex orography and
geographical location resulted in the
geographical and ecological isolation of
certain groups of plants, which caused a high
level of local endemism (especially in the
Greater Caucasus and Kolkheti) and diversity.

The composition of wood species in the forest
is influenced by natural factors (climatic and
hydrological conditions of the area, phases
of stand development) and by current and
past human activities - forestry, agroforestry,
cattle grazing, etc. Forests composed of
several tree species are richer in biodiversity,
more resilient and functionally more diverse
than stands composed of only one species.

During the fieldwork of the National Forest
Inventory around 190 woody species were
recorded, characterized by different growth
and development - depending on the region
- and which, by mixing with various other
species, form a diverse spectrum of stands.
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330060
REGION

0go®ab o/
Adjara A/R

39600
Guria

009Gmgm0
Imereti

300 Jodmmao
Shida Kartli

9390m dodomo
Kvemo Kartli

3obgmo
Kakheti

®o0mobo
Thilisi

LOJY®YMM - BYIM LEOBYMO

Samegrelo - Zemo Svaneti

LOI(3bY - HO30bgmo
Samtskhe - Javakheti

93bgmo - dm0obgmo
Mtskheta - Mtianeti

608300
FAGUS

32.0%
19 876 8*/m?

28.5 %
7 881 8°/m?3

30.5%
22 732 83jm?

29.5%
9 446 8*/m3

26.2 %
6 480 8°/m?3

39.3%
26 899 33/m?

10.9 %
130 33¥/m3

247 %
17 415 8°3/m3

9.8 %
5439 8°*/m?3

53.5%
18 195 8*/m?

©0go - myhbydo o J390m L3Om0 41.4 %

Racha - Lechkhumi and Kvemo Svaneti

32 540 33/m?

60d30
PICEA

25.4 %
15 818 33/m?

8.8 %
2 440 8°/m3

6.3 %
4 684 33/m?

195 %
6 251 8*/m3

1.0 %
236 83/m?

113 %
7 983 8%/m?3

38.1%
21 058 33/m?

0.0 %
12 33/m?

6.3 %
4927 33/m?

MBbOWY
CARPINUS

4.7 %
2927 83/m?3

12.4%
3423 8*/m3

16.5 %
12 303 83/m?

9.7 %
3108 3*/m?

22.0 %
5439 8°*/m?3

243 %
16 647 3°/m?3

26.3 %
313 83/m3

5.4%
3831 8*/m?3

3.0%
1631 3%/m?

19.4 %
6 619 3°/m?

8.2%
6 442 33*/m3

LM30
ABIES

13.7 %
8 531 8*/m?

9.6 %
1916 8°*/m3

1.6 %
1161 3%/m?

3.9%
1238 3*/m?3

25.8 %
18 164 33/m?

10.9 %
6 002 3°*/m?3

19.1 %
15 007 33/m?

6500
CASTANEA

11.8 %
7 351 83/m3

9.0 %
2 485 8*/m?3

18.4 %
13 723 8°*/m?3

0.6 %
202 33/m3

0.7 %
484 3°*/m3

4.9 %
3462 3*/m3

23%
1786 3*/m?



®330M60 ()LGHIWA B0330
REGION ALNUS PINUS
0gdoMab o/ 5.1 % 0.3 %
Adjara A/R 3143 8¥/m? 189 83/m?3
39600 19.4 %

Guria 5367 &*/m?

009Gmgmo 8.3% 0.4 %
Imereti 6 169 3*/m? 261 3°%/m?
300 Jodmmao 0.6 % 14.6 %
Shida Kartli 208 33/m? 4 686 33/m?
J393™ Jodmeo - 33%
Kvemo Kartli = 825 3*/m?3
30b9m0 0.8 % 3.6 %
Kakheti 554 33/m3 2 469 3*/m?
®o0mobo - 0.9 %
Thilisi - 11 33/m?
LO3YaMYM™ - g™ L3ObgmO 11.3 % 2.8 %
Samegrelo - Zemo Svaneti 7991 83/m?3 1995 33/m?
LOAEbY - ogObgmO 0.2 % 24.4 %
Samtskhe - Javakheti 130 33/m?3 13 505 33*/m?
93bgmo - 3M0ObgMO 1.7 % 0.7 %
Mtskheta - Mtianeti 576 3°3/m? 241 33/m?3
0go - mghbydo o §3gdm L3Obgmo 3.2 % 0.6 %
Racha - Lechkhumi and Kvemo Svaneti 2 539 33/m?3 458 33/m?

d9bo 6GoGb30 5036BbOIWY

QUERCUS TILIA CARPINUS O.
1.1% 1.6 % 0.1%

683 3°*/m3 964 3*/m3 56 33/m?

0.2 % 6.0 % 0.0%

46 93/m? 1661 3m* 23¥m?

51% 3.0% 0.8 %

3822 3*/m3 2246 3/m3 607 3*/m3

4.2 % 0.9 % 0.6 %
1361 3*/m? 295 33*/m3 184 93/m?

152 % 1.7 % 7.2 %
3774 3/m? 424 93jm?3

53% 6.7 % 22 %
3605 3*/m?3 4 588 3°/m?3

32.7% 6.1 % 2.8%
389 3*/m3 72 83/m? 33 3%/m?
23 % 24 % 0.6 %

1605 3*/m? 1696 33/m® 426 33/m?

3.5% 0.3% 0.0 %
1929 83/m? 182 93/m? 16 83/m?3

9.0 % 0.7 % 1.3 %
3059 3°*/m? 245 33/m3 459 33/m3

52% 2.7 % 0.2 %
4 056 33/m?3 21113/m3 188 3*/m3

3béocmn 13 - dotomon d96760060 bobgmdgdol dotogal 30b6v60cngds Ggznmbgdal dobgznm - smobo &?

Table 13 - Volume distribution of main woody species by region - thousand m?

939906000 439089 303639 gde bobgmosl botdm-
9003960 Bnaggemon, bmamz dghdbymo Mgbybdbom, sbg3g
030OMMO0m. 030 dghbogmag Boatdmagbogmns, hmams
3000hMbg07em0 Lobgmds. dbmenme mé dgagombdo, badby
2030bgmbo o bdgaMgmm - dgdm b3dbgmdn @3bzwgde
OmamM3 00033008 Mmbgdnmn.

The most widespread species in the country
in terms of timber resources and area is beech.
In most cases it is the dominant species. There
are only two regions where beech is represented
as a subdominant species: Samtskhe - Javakheti
and Samegrelo - Zemo Svaneti.
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Figure 10 - Forest area according to woody species diversity
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061030 03960M30b gotgdmb mEbogmo mezsebaddgdnbmaal,
0 dgmbgl b6z doal daMamddbs s bhadogmytm-
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3emndohnb dndenbahyg 33em0emgodbmsb o3d3d0tgdma
60bggdn.
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In terms of species composition, it should be
noted that 82.5% of Georgia’s forest area is
covered by forests consisting of two or more
species, which creates a diverse environment
for living organisms and at the same time
increases resilience and stability towards
negative factors, e.g. risks associated with
climate change.
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39696056 33960690 0839h0900L gobsbogmgds, dghy3g- The diameter Fiistrib.ution of.wo.ody. plants
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bggd0b Bmdsms 30600309089, g BoGBmaag6L hyggdal variation of tree sizes, which is one of the

3769060080b §HM-96M 060035H0O, dom dnkab dooo- indicators of forest naturalness, including the
0900 6306bE®306 beGIIHn6e8g ' structural diversity of the stand.
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Figure 11 - Distribution of trees by diameter classes number in per ha
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Figure 12 - Distribution of tree diameter classes in percentage
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603 bO3300dM 3MA3MbybAHNY g3mMLELEHgdL btymadbmazsbo
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6.2.2.3 3JMON30IOMN LOMITOIMY

bodobmzgemmb BHygob ghrmzbymo smogbzol hmU,

0939 d9n30bd HhYggdnlb 396pHngomyMo gobsbogmgds.
3900939000000 0633930, ™3 EO3bEgMO00 95% Botrdm-
03960608 ghm 036PL0bo 3Mmhmdgdom.

006360
LAYER

9O 006YLOOBO

One layered

M6 006OYLOOBO

Two layered

In this case it should be noted that the average
tree diameter on one hectare in Georgia varies
widely, and the distribution of each class
changes proportionally. This fact confirms
and demonstrates the structural diversity
of Georgian forests and their naturalness.
The existence of big trees, which is a key
component of a fully functioning ecosystem,
should also be noted. 7 large trees (58 cm
diameter and more) were recorded per hectare
of Georgia’s forests.

6.2.2.3 Vertical structure

During the National Forest Inventory, the number
of layers was also recorded. It is clear from the
results that about 95% of forests are represented
by stands of one layer.

3MMBIGOIVN 306060 Idd
DISTRIBUTION IN PERCENT

95%

5%

pbéocmn 14 - Byl 3960dH039e¢0360 bGygdI00b 30606000900
Table 14 - Distribution of forest according to the number of layers
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dobolb 3md3mbgbhol oggamymmdnl 3maddnbsznnom.

6.2.3 Forest types

Widespread challenges related to sustainable
forestry and forest management, conservation
and restoration of habitats, biodiversity
safeguarding, land managementand monitoring
and climate change have generated a global
need for classification of natural habitats and
ecosystems®. Ecological or habitat classification
is targeted primarily at the creation of a
“common language”!® that can be used to
describe, assess, monitor, and manage ecological
communities.

More specifically, a “forest type classification
scheme” isaimed at stratifying a large forest area
(e.g., stocked forest land) into smaller and more
homogeneous units to facilitate the analysis,
interpretation, and reporting of forest data'!.

Adiversity of forest types leads to multipurpose/
efficient functioning of forest ecosystems,
which in turn plays an important role in the
conservation of flora and fauna. The existence
of diverse forest types and their stable state
supports ecosystem service provision.

Definition of forest types

Within the framework of the National Forest
Inventory, forest type was defined as the
combination of dominant woody plant and
the composition of the ground cover.
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09006 6030 -306006 3M33M6I6DN
FOREST TYPE — GROUND COMPONENT TYPES

603060 330060 gym®o
Festuca Psilotopsida llex
39300 by 3000 Lobgmogdo LYdOEM3YMH0
Pistacia mutica Juniper species Subalpine
obemo 090 0970390
Carex Rhododendron Oxalis

luteum
6yo30 ddato ©930
Prunus Rhododendron Rhododendron
laurocerasus ponticum caucasicum

am330 30Y30Mm0O

Vaccinium uliginosum Rubus

0mMMBOLY 0330060 boxroMo
Viburnum orientale Litter
600M0OMObMZ060 mbomo
Herbaceous Corylus

030300 Lobgmogdo Lbbgo Lobgmdgdom

@m®M30606H507m0
Caucasian hackberry Dominated by other
species (celtis sp.) species

zbGocnn 15 - dygob dodol 306dbo83tmgema 30md3mb9bdnl boo
Table 15 - List of ground cover types defining the forest type
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ddwoJaJon

bogdabmzgemmb hyggddo hyob hndgonl 80-3g BMETIENS
00096(h0930306 s, OHMImgong mo30b dbMog doymomgol
HY99000b yo0cgl 3M030ema390m3090089 o dgbodedabsgo
h9909 00dm 3090190 mMadbnddgonl bgemboghgem dotm-
09000 3Mbgdm0ody. 3bagmo N16-do bBotdmeagbogmos (hyol
H03900L 3obobngmgdd 3oMmmmdnl dobggzom. dhyob ¢odg-
00l bodemd3eNEOb odmadnbody, Ndghgl domasbl dzntrg
0306OMmM0900 330300. Y39emadg 303ME3geg0e (H0dgo0o:
boggemo 333060 boxydom, dbg3g Mbogms 3330000
boxyMnm. BoB3M3069000000 MTnbatgdl badzn s bmdo,
01939 333000600 LdxM0.
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Methodology for analysis

To identify forest types in Georgia two forest
characteristics were used for each sample
plot: 1. the dominant timber species and 2.
the dominant ground component types.

The dominant timber species was determined
during data processing in the office based on
wood volume, and the type of ground cover was
assigned while conducting the field work. The
forest type was determined by combining
both variables.

Results

Around 80 forest type formations were identified
in Georgia’'s forests, which demonstrates the
forests’ great diversity and correspondingly
the existence of favourable conditions for
organisms that depend on forests. Table 16
shows the proportion of the total forest area
which each forest type occupies. Due to the
abundance of forest types, most of them
occupy only a small area. The most widespread
forest types are beech with litter and hornbeam
with litter. Conifer forest types are dominated
by spruce and fir with litter ground cover.
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Table 16 - Distribution of forest types
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6.2.4 Habitat trees

Habitat trees are defined as living or standing
dead trees that provide ecological niches
(microhabitats) such as hollows, “bark pockets”,
large dry branches, crevices, plant sap ducts
or stem decay.

Maintaining habitat trees at the stand level
helps to maintain a rich biodiversity and better
functioning of the ecosystem; also, a maintained
structure accelerates the restoration of
biodiversity and ecosystem functioning in
damaged stands?®?.

Habitat trees and the microhabitats they
create are critical for biodiversity as they can
provide shelter for many endangered species of
flora and fauna. At least 25% of forest species
benefit from standing dead and habitat trees
or depend on them. Many of them belong to
the most vulnerable organisms in Europe’s
temperate forest ecosystems.

Definition of Habitat trees

All trees with the following characteristics are
considered to be habitat trees:

* Nest

* Large holes or hollows

* Water syphon (in root pot)

e Mossy stem

* Dry branches in the crown

* Large fungi on the stem

* Inhabited by insects

* Ivy, mistletoe and others on the stem
* Signs of woodpeckers

Results

The results show that there are many habitat
trees in Georgia’s forests, which ensures the
creation of favourable conditions for many
species. Only 25% of growing trees are
characterised as habitat trees or/and have
the characteristics of a habitat tree.
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GEORGIA NUMBER OF HABITAT PARCANTAGE - HABITAT TOTAL NUMBER OF
TREES PER ha TREES PER ha TREES PER ha

0oJoOMZHERE 175 25% 700

Georgia

sbGocmo 17 - dodododo bggoob Gomogbmds bodyoermw 3v-8g

Table 17 - Average number and percentage of habitat trees per ha
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6.2.5 Down and standing deadwood

Deadwood performs a fundamental role in
forest ecosystems because it stores large
quantities of forest carbon and is a resource
for a wide range of organisms!3. For those
reasons, it has been recognised as one of the
most important structural and multifunctional
components of many forest ecosystems?4.

Dying trees, standing and down deadwood
at different stages of decay, are valuable
habitats (providing food, shelter and breeding
conditions, etc.) for a large number of rare
and threatened species, including saproxylic
insects and other invertebrates, lichens,
bryophytes, birds and mammals. Large
quantities of deadwood (50-130 m3/ha) also
play a significant role in forest nutrient cycles,
carbon budgets, soil morphology and natural
regeneration?s,

Some attempts have been made to define
threshold values for biodiversity conservation
taking into account the importance of deadwood
in modern forest management. A review of
data from European forests revealed thresholds
ranging from 10 to 150 m3/ha for mountain
mixed forests. The best values are believed
to be 30-40 m3/ha?s.
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Definition of down deadwood

Down deadwood - an uprooted, broken or
windthrown as well as a tree or tree part left
after felling, or a tree or branch broken by
snow, most of which is lying on the ground.

Down deadwood is recorded when the thicker
end of the tree or piece of wood is located
inside the 5m and 10m sub-plots. The down
deadwood diameter is measured at its thick
and on its end. The length of every piece
of deadwood that reaches or exceeds a
certain minimum diameter is measured.
Measurements were carried out according to
the type of deadwood and decay class.

e Within a 5 m radius of the sample plot,
deadwood is measured, if its diameter is
10cmand more atthethickend of a stem.

e Within 10 mradius of asample plot, down
deadwood is measured if its diameter is
20cmand more atthethickend of a stem.

When the largest part of the down deadwood
is inside the sub plot, but the thicker end is
outside of the respective sub plot, this down
deadwood is not recorded.

Method of analysis of down deadwood volume

The volume of down deadwood was calculated
using the Huber formula?'’.

Results

In Georgia’s forests the volume of deadwood
is about 21.97 m3/ha. Comparing this with
data from European countries, this volume
can be considered satisfactory for biodiversity
conservation.

It is clear from the results that the average
volume of down deadwood of broadleaved
species is twice that of conifer species. The
distribution of down deadwood by decay class
is also significant, where on average more than
half of the volume is severely decayed wood.
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36003030 13 - do®b3go60 J96960b dmpgenmdnl gobsbogrgds /3-89
Figure 13 - Distribution of down deadwood volume in m’/ha

doGbagatdon bghygol d0LYOMOd O GomEgbmds odmgn-  The presence and quantity of down deadwood
090700 9030emdgdsmgmdsdy, hyob (hoddy, dobmznl  depend on location, forest type, management
6930389 ©o Lb3d bmEnm-g3mmmanyh RvJhmMmgddg. regime and other socio-ecological factors.
d9b000d0bo 3bMogmdn N18 Botdmagbommns dotbogstn  The volume of down deawood therefore varies
dgbdbolb doMoggonl dkmsghmazommaabn gobsbogmgds  from one region to another (Table 18).
6930mbgdol dobgz0m.

3900939000000 0633939, ©md dobbagodo dgégbal bodyagnm It is clear from the results that the average
dmEgemmos 139.-89 y39emady dgho Mamegbmdnm g3bwgds  volume of deadwood per ha is highest in
bOdEbg-2030b9m0bY Y dFdMNL Mganmbgddn, bmemm gy3g-  Samtskhe - Javakheti and Adjara regions and
B9 633900 Jos Jobmedn, J398m Jobmmlbs s  lowest in Shida and Kvemo Kartli and the
000gobob dnbogadagmopgddo. municipality of Tbilisi.
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®330M60 d0®609060 336HIBNL IMBITLMdH (3%/39)

REGIONS DEADWOOD (m?%ha)
0goMaL o/
30.4
Adjara A/R
600
3J .0 23.2
Guria

LOIYIOIM™ - HYIM LZOBYMO

. 24.2

Samegrelo - Zemo Svaneti
00969gmo

0 8, 14.0
Imereti
33bgmo - AIM0Obgmo
cR0 , 0, 19.3
Mtskheta - Mtianeti
LO3(3bY - FO30bgmO

(309 - $03009 . 0.5
Samtskhe - Javakheti
30O Johommo

IQQ g ,@ 16.5
Shida Kartli
0380 - mghbydo o J39dm L3OBymO G
Racha - Lechkhumi and Kvemo Svaneti '

a9m Jodhmmo
J3gdm g .@ 193
Kvemo Kartli
obgmo
300 _ 26.1
Kakheti
®o0mobLo

0 73
Thilisi

3bGocmn 18 - do@bogotn dg@gbol 306060emgde Gg300b9d0b dnbgzom - F/30
Table 18 - Distribution of down deadwood by regions - m>/ha

01939 dotbogodon dghgdbab dbaogbo 3bnd3bgemmdnm bobn-  Standing deadwood has the same importance as
3m900 83bdgema dgtgoba, mdgmag ghm 3mddmbgbhow,  down deadwood. Therefore, both are considered
mamE bdgma dghdobo gobabagmgoo. jointly.
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Figure 14 - Average volume of deadwood per hectare in each region - m3/ha

83b3dx0 bOL 30630MOIdO

89bdgemo by - B989damdn godbdato by, Gmdgembag dgby-
39h0emo 99306 LobogmEbenm nbdgiogoo.

ddw0Jaa00

bogoMmzgmmb (hyggddo Bgbdgema dghdbol dmEnemOos
30.-09 LOdNOEmE dgo0a9bl 7d3. debobodbogny, dbY39
m3dmdol 3emabgool gomzomalbbobgds. d9w9a3500000
0633939, ©md dghgbab dmEemos bddngg er3mdnl Jemob-
doo Botmdmagbogma, Moy bgmmbayhgem dobmdsl Jdbol
hyggdo 0MOLYOYmo MmGORobnddgdal Losdbgdm goMgdmb
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Definition of standing deadwood

Standing deadwood - a standing tree which

is no longer alive.

Results

In Georgia's forests the volume of standing dead
trees averages 7 m3 per ha. Standing dead
trees are represented in all three decay classes
recorded in the inventory; this creates valuable
conditions for ensuring a habitable environment
for organisms that exist in forests.
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Figure 15 - Average volume of standing deadwood per hectare of broadleaf species, conifer

species and in total - m?/ha
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Figure 16 - Average volume per hectare of standing deadwood in each region - m3/ha
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As for the average volume per hectare of
standing dead wood in each region, like
down deadwood, the regions with the largest
volumes are Samtskhe Javakheti and Adjara,
while the regions with the smallest volumes are
Kvemo Kartli region and Tbilisi municipality.

@ 09bdgmo o dobbagoto
Standing and Down deadwood
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Figure 17 - Distribution of deadwood by decay classes - m’/ha

20030 bogommzgmmb hygdo Bgbdgemo o dobbogodo
d96dbob dmEymmds Ladyomme 30.-89 28.96 30/33
d9000396L. Gog Logdome dogogma doh3zgbgdgemns (hygdo
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mbob dgdi3gens hyob bobdémgdal gobznmatgdolsy o
3036909 000300909000 d93mda0 g0l 3nmboo.
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In total, the volume of standing deadwood
and down deadwood in Georgia’s forests is
28.96 m3/ha, which is quite a high indicator
for creating a favourable environment for the
growth and development of organisms in the
forest. However, a high volume of deadwood
creates a risk of forest fires and spread of pest
and diseases.
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ob 0b0g00n, GMIgmms ©osdghdo 1.3 d. bodowemgdy
8 11d.-89 bogemgdns.

ddw0aIad0(

bhygob ghmzbymo spbosbznm ©oanbos, hmd Logobm-
39emmb hyob 1 512 558 30-69 botrdmagbogmos dmbobkco-
30dmbogb0, Mo HYnm 330N RIOMMOL 66% dgoc-
396L. bogmm ©obsdhgbo 3oMmmmonl 34%-89 gobobemgod
36 a30gbobgde.

O90L 39606 I BIGOMO0 3
TYPE OF FOREST REGENERATION AREA ha
9MBDOGOE - OMIMBOEI6

@00 7 HREORAGIN0R 1512 558
With regeneration

9MBDOOE - 0MIMBO3960L oM

MBOME - 0AMOBO(3900L 3OMYJIY 766 202

Without regeneration

6.3 Health of Georgia’s forest ecosystems

6.3.1 Forest regeneration

Forest regeneration is a prerequisite for
maintaining the forest area in the long term.
Natural regeneration means regeneration of
forest stands by natural seeding or vegetative
propagation.

Natural forest regeneration can help preserve
genotypic diversity and natural tree composition,
structure, and ecosystem dynamics.

In order to identify changes in the composition
of the forest and to predict such changes, it is
necessary to characterise the regeneration of
tree species!® and to observe and analyse them
periodically.

Definition

Within the framework of the National Forest
Inventory, only those woody species which
later will take part in the creation of the main
canopy layers were described as regeneration.
Individuals with a diameter of less than 8 cm at
a heightof 1.3 m were recorded as regeneration.

Results

According to the National Forest Inventory,
regeneration was recorded on 1 512 558 ha
of Georgia’s forests, which is 66% of the area
covered by forests. On the remaining 34% of
the area, no regeneration was recorded.

3MMBI6O0
PERCENTAGE

66%

34%

3bGoemo 19 - dyol 3060bengds 03060l dnbgoz0m

Table 19 - Area of forest with and without regeneration
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The average number of trees classed as
regeneration in Georgia’s forests as a whole is
8 700 per ha. More than half of this number
comes from the first height class (<50cm).
Table 20 shows the average number of trees
classed as regeneration in each region by
height class.

50—150 >150 LI
bd/cm bd/ecm TOTAL
1156 1455 6 885
1191 1014 4190
1949 1369 6 904
1812 2961 8 464
1960 2 251 11 548
2216 2182 12 213
1395 1652 5839
1861 1555 10 095
1707 2211 12 932
1159 1508 7715

36000 20 - JmBo®-00mdmboggbol 306560cmgds 69a300m6900bs 0o bodseremals 3emoligdals

dobgoz0m poemn/3s-89

Table 20 - Average number of trees classed as regeneration in each region by height

class - number of trees/ha

Omam®E 90931000000 0033930 g3geedy 3gH0 Mdm-
096m00L dmBab-0¢dmbogbo 3s.-69 g3bgdy dzbgmo-

d003bgmoby (12 932 3.) o obgmal (12 213 3.) dggo-
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The highest number per ha of regenerated trees
is found in Mtskheta-Mtianeti (12 932 trees/ha)
and Kakheti (12 213 trees/ha) regions. Kvemo
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Kartli also stands out among the regions in
terms of the number of regenerated trees perha
(11 548 trees/ha). The lowest average number
of regenerated trees is found in Guria (4 190
trees/ha).

There is a very clear difference in the number
of regenerated trees between east and west
Georgia. This is caused by the fact that forests
in west Georgia typically have an evergreen
understorey, which is a significant barrier to
the growth and development of regeneration.

0 | ‘ ‘ | I I I I I I
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Kvemo Svaneti
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3000030 18 - dmBo® 90dmboggbol 3oboboemgde Mg300mbg00l dobgwznm zoenn/3o-8g
Figure 18 - Number of regenerated trees per ha by region in per number/ha

Moy d99bgde dmdamE-3¢0dmboizgbol bobgmdtong aabo-
Bogmgdol, (hyob gobobemgdsdn omdnbobmgol 30330L0960
bomy, Gmdgmog dogosbo dmBot-o0dmbaggbol
24.7% 030390L. dbg3g9 Lb3d Lobgmdg0mab dgotMgdom
39630 3obobemgdnm bobnomgos Boaggemo (16.9%).

doGomoon bobgmogdol dmBIG-303Mmboggbmo o
3000(hMbgomo bymd dodoman babgmdgdal 3GmEgb-
Oymo 3obobogmgdal dgakgos (gMoagnidn N19) dh3g-
bgdb, Mmd bobgmdsms dbndzbgemmazabo 33emaggos 86

Figure 19 shows the number of regenerated
trees by species. Caucasian hornbeam
dominates, accounting for 24.7% of the total
number of regenerated trees. Also, compared
to other species beech is well represented
(16.9%).

Figure 19 shows that there is no significant
difference between the distributions of
regenerated trees and dominant trees
according to species. It should only be
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0309006 gds. dbobndbognd dbmenme ab gotgdmgds,
hmd MEbogal dmdok-00dmboggbolb 3mEgbhymo
dohggbgdgemn, bgmo GdMEgbmosLmseb dgatgdnm dmds-
H909m00. 3obdgmbgdoma smbopbigdal dgwgas, dgbad-
™gd9emo 096900 gbhomyMom dgadbgl bobgmdsmo

noted that the percentage of regenerated
hornbeam trees is higher than the share of
growing trees. By repeated inventory it will
be possible to assess in detail the process of
species change.

33200l dodnbotgmoo.

76

3M3mO-003M656I60L
3HMBIGOIVN 306060 Idd LObIMdd
DISTRIBUTION OF THE NUMBER OF SPECIES

REGENERATED TREES BY SPECIES - %

a0 (I
Carpinus caucasica

16.9% _ e oeniais
Fagus orientalis
9.3% - Carng‘))ig(:)s(3 zrr)igialis
o I Gt vons
6.0% - Alt):i?snnf)org?:sgggga

5.5% [ 63396hbsgmo Jmbszo

Acer cappadocicum

. bod30 spdmbogemyco
5.0% - Picea orientalis

46% - 003000 hggyemgdcago

Fraxinus excelsior

. 6g396hbagma dobgogtal
2:2% . Acer campestre

. Bodgmo hggyemgdago
L7% ' Castanea sativa

. bbgo Lobgmdgdn
s (e species

630 GHOMPIEMB0L 3HMBIGHITN
306060 J00

DISTRIBUTION OF THE TOTAL NUMBER
OF TREES BY SPECIES - %

- 6.2%
- 5.9%
. 3.1%

3000030 19 - dmBotm-00dmboggbol 3HmEg00cm0 306060cmgd0 doGomswo bobgmdgdnb dnbgognm
Figure 19 - Distribution of the number of regenerated trees and total number of trees by species
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6.3.2 Forest degradation and soil erosion

Forest is a critical resource for socio-
economic development, especially for the
rural population of Georgia, as it provides the
population with fuelwood and timber, which
are necessary for everyday life. However,
the unsustainable use of forest resources,
especially for fuel wood as the main source
of energy, has resulted in the degradation of
some of the forests’ resources.

Forest degradation causes dramatic changes
in forest ecosystems and reduces the ability
of forests to provide useful services: carbon
sequestration potential isreduced and important
structural elements are lost, including forest
productivity, naturalness, species abundance,
structural diversity, as well as other important

features.

Definition

During the field work of the National Forest
Inventory, each sample plot was assessed for
the following types of degradation:

* Stands of low density (unnaturally
open-canopied stands of less than
0.3 density)

e Reduction of forest quality because of
unsystematic felling

» Damaged by pests and diseases
* Fire-affected
* Grazing

e Other - in case another
degradation was identified.

type of

There were possibility to assess several types
of degradation in each sample plot.

Results

The National Forest Inventory revealed that
807,178 ha (35.4%) of the forest covered
area of Georgia (excluding the occupied
territories) is degraded. The highest
proportion of degraded areas is represented
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Fire affected

dmgg0o
Grazing

JLOLHYI™ §EHYd0L YO
HyoL boGobboL JgdE0MYdO

Deterioration of forest quality
due to unsystematic felling

0000 LobdoMHob gmOH™A0
(0600796906030 - 0.3
LObJoG®YdY EOOOMN)

Stands of low density (unnaturally
open-canopied stands of less than

0.3 density)

Lb3o
Other types of degradation

LI IZHOVOOYOYMO BOO MO0

Total degraded area

LI HYO M POBOOIYMO BOOMHMOO

(M ™g000 M3x306907m0

HaOoHMGH09d0L OIMZMMIO0M)

Total forest covered area

(Excluding the temporarily occupied

territories)

by stands of unnaturally low density
(unnaturally less than 0.3 density) that is
44.7% of the whole degraded area. The second
most significant problem is the reduction of
forest quality due to unsystematic felling: such
areas make up 41.6% of the degraded area.

©J3mO0IBNNL bd®OLLO BIGHOMd0 (30)
LEVEL OF DEGRADATION AREA (ha)
1 - bpbeo Slight 81 106
2 - bodyoemm  Average 56 084
3 - dmogho  Strong 8 196
1 - bybho Slight 5176
2 - bodpoemm  Average 2 157
3 - dmogho  Strong 2157
1 - bybho Slight 27 610
2 - bodpoemm  Average 29 767
3 -dmogho  Strong 15530
1 - bpbpo Slight 157 898
2 - bodyormm  Average 107 853
3 - dmogbo  Strong 70 320
1 - bybho Slight 143 229
2 - bodgomm  Average 128 130
3 -dmogho  Strong 89 734
1 - bpbeo slight 5608
807 178
2278760

3bGocmn 21 - dgob 930007070 0oMm™m3g00l 306060¢m9d0 ©I3MOLIEN0L Hn3gdnl dnbyz00m

Table 21 - Area of forest affected by different types of degradation



dmEgdye 0330 BomdmEagbogmos (hyob gabopatyg-  This chapter presents information about the
030 B30 MMA00L dgbsbgd 0ba3mMddEng, gahoonal  type and level of severity of degradation
H030b0 O boGobbol domomgonm. on the degraded areas.

bEb0TNAM RIOMMO90Bg V330039000 S dobo gdbhts-  Information about soil erosion recorded in the
33000 3oobdagmnds nbxgmMddE0d boosgal ghmBooll  sample plots was extrapolated and then
89b0bgd, 8abo BaOBMBMINLY ©s batabbal dobggzom,  a@nalysed, according to its origin and status.
GOmAgemong Bomdmoagbommns 39dw9g 3bMa3o. The information is presented in the Table 22.

I6MB065I0IW0
I6GMBN0L 6IGIM3Mod JI6:MBN0L bd®OLLO J6GMBO0L 3083B0 BGOMd0 (39)
ORIGIN OF EROSION DEGREE OF EROSION CAUSE OF EROSION AREA OF EROSION (ha)
demogMo ghmBoo Jo®obdogo 431
Heavy erosion Caused by wind
dmog®o ghmBoo Byemobdog®o i
096906030 Heavy erosion Caused by water
Natural bod bob ghmd 6 bdogM
N Ul?qpm M 0 9bmbdoo gemolbdogto 177 745
Medium erosion Caused by water
abpod md 6 bdogM
J 00 9 om0 SEonenomo 335 645
Slight erosion Caused by water
dewog®o ghmBos 380 Road 7766
Heavy erosion 09gdbozo Machinery 3883
boOFgam™ EMBOL gHMB0 3bo Road 11217
bggpmgGaﬁ)o. Medium erosion 0adbo3> Machinery 8 628
Anthropogenic
abydydo gOmBos 3bo Road 13 805
Slight erosion ®agboz> Machinery 8628
LY 9OHMBOOYOYMO HYom
QOBOOIYMO BOIOOMO0 643 678

Total eroded forest covered
area

3béoemn 22 - Byl 96rmBocgdycnn qotmmmdgonl gobobngmgds bnoognl gohmBoal hndgdal dnbgwzom
Table 22 - Areas of forest affected by different types of soil erosion

O mamhy 0900939000000 06033930 bodobmggmmb ¢yg-  From the Table 22 we see that soil erosion is
900b 643 678 39dho®Bg (boggmmg dmborgdgdom dgogs-  observed on 643,679 ha (28.2%), of Georgia’'s
LYo Hyob atmmInb 28.2%) dgndhbgzs boowogal  forests. Most of the erosion is caused by natural
96 mB0s, MHmIgab ydmozcgh godmadbzgs dodgdow 0ybgd-  Processes, mostly water erosion.

030 3m39b900 33935007509, dghbogma 30 Byemabdogto

96m300.
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6.3.3 303630J%-050300JdJ0(

6.3.3 Pests and diseases

dndnbamg gemndapob 33momgdal o3mbdy, do3bgdgem-  Duetoongoing climatechange, problems caused
00835009906 d0g6 godmbBzgnmn 36mdmgdgdn dhyggodn Py pestsand diseases are becoming more and

by YRbm dJhowMo bgds. 0dMgod dozbgogmgonl
193939MOBM 3960MN, 300800000 3e0dogMo dotrmdgdo

bgmboghgmo begds. boznmbo o dobo dmbodhmbeoban
BOYYMdEMgOM baddtrm3gemMmbm3nbyE, 30600080 hyggddo

more urgent. The period when pests are active
increases as climatic conditions become
favourable. Significant damage caused by
pests and diseases has already been recorded
in Georgia’s forests. It is therefore important to

9339 80JL06EIdS 3936909e-00309000300 30dMB3-  monitor the occurrence of pests and diseases

1m0 db0d3bgemm3ab0 adnobgdgdo.

80

bogo

Abies nordmanniana

F96rg060
Alnus barbata

080
Buxus colchica

6bogms
Carpinus caucasica

203MEbogms
Carpinus orientalis

Bodgmo
Castanea sativa

Boggmo
Fagus orientalis

bodgo
Picea orientalis

30$30
Pinus hamata

dybo
Quercus iberica

byem (g3gemo Lobgmde)
Total (all species)

and to take appropriate measures to mitigate
the risk of damage.

® 83bdgmn ® 3mowo
Standing dead trees Growing trees
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80003030 20 - 89bdg¢mo o 8Go0 bggdnl 3GmEgboIco 306060emgds bobgmdgdol dobywzom
Figure 20 - Distribution of standing dead trees and growing trees by species in percentages



dmE9dne ma3do BocdmEagbogmns bodstmzgmmb hyggddo
30dbdato bggdol Hamgbmotngn gabobogmgds dobomogon
babgmogdnl dobg300. 3900930 EENbES 07 M3
bobgmdo goboiol dzzgmt Yobhygmanm Bga303emgbol
30Mgdm 306Mdg00L (3d0mAM0 o dombyca) dodsbo.

Figure 20 presents the distribution of the
number of dead trees in Georgia’s forests by
species. The results show us which species are
strongly negatively impacted by environmental
conditions (abiotic and biotic).

. TSR0 (15560393BM B3GMM5DI S@OLISIRN LdLIMBS)
Chestnut (identified species of the sample plot)

. TR0 (1556083 BIGMMBO - BOSM KRS I6AM 353603RISNM RBOS6IS IR0

Chestnut (Sample plot - Damage caused by Phyto and Ento pests)

GY00) RIBSGIR0D 1S603TEM  Bd@OIMBO

Forest-covered sample plot

@3B0MB0L 55bR3GIS0

Boundaries of the region

W//] L&MIB00) M3I30@ISIR0 BIGOSM@ENS
Temporarily occupied territory

M50 12 - 6ooemnb o8nvbgde dogb909¢m-000390909000

Map 12 - Damage to Chestnut by pests and diseases

3900939000006 3odm0339:m0 5 bobgmos, hmdgmog y3gmadyg
dghog aobogob gohymanm Bgaagemgbol o dgbadedoba
g39emodg dgho Momgbmdnm Bgbdgemo bggdnmas bocdm-
©39b9em0. 30639em M0gdo 9¢bobndbazns jmembyo 3y,
mdmolb d3mdyemsnalb 1dghabo 91.5% godbdoto nbgo-
300000. 30939 LognGoEMgdms Azgymmgdtongo Bodwmo
(6930 N12), dogmodbo dmdyemoEnol 17.6% godbdoto
0060003000000 Babdmagbogmo. dgdamd o6l iod3o -
dogm0sbo 3m3yemoEnnl 8.7 %-0m (G3o N13), Jobmyemo
dnbo - 8%-00m (0330 N14) o b3d30 - 6.8%-0m (330 N15).

From the results, five species were identified,
which are most affected negatively by
environmental conditions and correspondingly
are represented by the largest share of
standing dead trees. Box tree (Buxus
colchica) is noteworthy because most of its
population (91.5%) is composed of standing
dead trees. Common chestnut (Castanea
sativa) (Map 12) is also noteworthy with
17.6% of the total population represented by
standing dead trees. Those are followed by
pine with 8.7% of the total population
(Map 13), Georgian oak with 8% (Map 14) and
spruce with 6.8% (Map 15).
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@J00MBOL ORGS0
l—‘ BOI30 (15960TBM) BIAG0NIBBI SALIBIR0 1sSLIMIBS) I:J BouniasiscEih .
oundaries of the region

- Pine (identified species of the sample plot)

. BOB30 (15560830 BSAGMMBD - BOBM KRS I6BGM 85363660 RYBNS6IS IR0)

7 LAMIBO0) M3I30GISIRN HIGOSM@G0S
Pine (Sample plot - Damage caused by Phyto and Ento pests) m Temporarily occupied territory

BY00) RIBSGIRO 153603TIM  BIOMMBO
Forest-covered sample plot
0730 13 - 3033000960 0904300 08006900 dv36909¢m-000300909000

Map 13 - Damage to Caucasian Pine by pests and diseases

. 96 (1L6NFIBA BdGMMdHI dSALISIR0D 1sSLIMBS) l:l @3B0BOL LSBLRHIBO
Boundaries of the region

Oak (identified species of the sample plot)

. 8Ibd (159608IBM BIGMMBO - BOBM RS 6B 853606I300) ROHOSEISIR0)

LAMIBO0) M3I306GIRIR0 SIGOSMG0S
Oak (Sample plot - Damage caused by Phyto and Ento pests) m
< Temporarily occupied territory

BY00) RIBSGIRN 15360898 BS@MM0
Forest-covered sample plot

®y30 14 - FoGoyeno dybol 08006900 dv36909¢m-000300909000
Map 14 - Damage to Georgian Oak by pests and diseases



65330 (159603IM BIGMMBDHI dSALISIRO LSLIMBS)
. Spuce (identified species of the sample plot)

. 65d30 (15560833 BS@MMIBO - BOBM KRS I6AHM 353633600 ROBOSEIS IR0)
Spruce (Sample plot - Damage caused by Phyto and Ento pests)

BSY00) RIBSGIRNO 15560FIIM Bd@ONIMB0
Forest-covered sample plot

@000 LYBR3GIBO

‘ ‘ Boundaries of the region

r/ // KR&MIBO0) M3I30@GISIR0O BIGOSMG0S
L < Temporarily occupied territory

130 15 - bodsol ob8nobgdo dogb909¢m-0003009090007

Map 15 - Damage to Oriental Spruce by pests and diseases

6.3.4 (0dddodJ 0J0NIGN BIAMIBIPCI0Y

hY9900b 93mbobAHg3900L bo2obLOMYBY o dob drgmdabg-
™M0009 303emgbol dbgbl, Mmagmby 096906030, db939
3bmbM3IMagbymo g3agdhmbgdn, gobbogymbgoom 3o hyol
0gbyedLgdL 36HIEaMe©n o Jbobhgdm dmdm3zgde,
mdgmog 063930 hyob 3000dhohgoal dgdgobgosh o
0093M0083000.

bodobrmzgemmlb Mgaombgddo, bmaymop dgbmzgMgdo
dmbobgmgmdol 90% 33o3 babogmmdtng 8b bkgag
3ol odmznEgoymo babzog bghygdy, donzomgdgmo
96960a9h03nmo bognmmgdgonl obO3daYmaNNgOTNSC.
0mbadbymo g30dhmMo 063930 oodnsbol dogh hygdy
39honé 893mJdggosl, Gmadgmog abhyhogds hygdo
dmdbogmo bggool, doé3zgdol Momwgbmdoom.

3M0Ebznl hmb dga3sbos hygdo sGLydmo dot 33300l
60mEgbmoMngn s babolbmdMngn (gm3mdal jemobo)
damdotgmoy, 81939 doma Ba&dmdmonl (dmdbngmo o
096906 30) dndgdgdo.

6.3.4 Active impact on forests

Both natural and anthropogenic factors affect
the health and condition of forest ecosystems,
especially the unsustainable and unsystematic
extraction of forest resources, which leads
to a reduction in and degradation of forest
habitats.

In the regions of Georgia, 90% of the rural
population still partially or fully depend on
fuelwood to meet their energy needs. This
results in the active impact of humans on the
forest, which can be confirmed by the number
of trees and stumps cut in the forest.

During the National ForestInventory, the number
and qualitative condition (decay class) of the
stumps in the forest and their origin - natural
(no evidence of human intervention); artificial
(typical signs of harvesting activities) - were
assessed (Table 23).
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3b6ogmdo dmEgdyemo dg9a90008b 0633939, ©ma bagda-
®39mmb hyggddo bodgommme 3o.-89 3ogbotgds 73
Bogmo dot330, bdnbdE 50 oo bab dmdal dggad0sd
Bo6dmdgdbogmo, bmgmm 23 - 63bgotngn 3mEgbgdal gdoom.
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d0®33006 6363M3MoS, W3M3NL 3PSLIBNL ANbIO300)
ORIGIN OF STUMP ACCORDING TO DECAY CLASS

dmbhabomo (30mo / 39)
Broken (number / ha)

amgdomo (3oma / 30)
Cut (number / ha)

LI
TOTAL

06 960l o330
Not decayed

bodPOmMME T3OM0d
Moderately decayed

dogm00b (0dd30em0d
Heavily decayed

06 960l o330
Not decayed

bodPOmMME T30
Moderately decayed

dogm00b (0dd30m0d
Heavily decayed

BMO@M3560 6063M3560
BROADLEAF CONIFER

2 0

6 1

11 3

8 2

18 4

12 6

LI
TOTAL

23

50

73

3bGocmn 23 - do6330b Gomogbmds 6oGdMdMdnby o cndmdnl 3emabgdolb dobgzom - goemn/3s

Table 23 - Number of stumps per ha according to origin and decay class

From the results given in the table, it can be
seen that in Georgia’s forests, on average,
there are 73 stumps per hectare, out of which
50 are the result of cutting activities, while 23
are the result of natural processes.



6.4  LOJVMMBIML OJIIBNL 3OMPIIONITVMBY
6.4.1 38JdMIBNL 3MBITMBY

G on dotogn, bggdol mgbhmb dmEymmmos, doto-
MO0 (330000 hygob gbhmzgbymo dsmbogbgzobmgab.
8600 dokmogol (d3) dgnsbgdgdn o hmms gobdds-
0030 0d dohgz9b90¢mgdab 33em0emgdd 0dgmg3s dodomog
0b3mG3doEnsl, hyob domm3ol daMomonl dgboogobygo-
mo. dboo dodagal dgbobgd nboymédsins sbg3g
30dm0yggbgds bggddo agMmazngmn bobdoMmdsnl Momwg-
bmoob dgboggsabgomma. 9¢mbadbyemo dosdghtn ndgng3d
0b3mG3doEnsl 3Gbgdmo dghgbymma Mglyébgdol dgboe-
bgd o dobo dm30bg00L dgboademgogmmdnl dga3obigdal
bodYaEMgdSL.

h99900 dMab bdgmgmol y439medy oo bobdomodowol
d0dbdmgdgemn 93mbobhgdgdn, o 3mEby Hyob bbgawsbbgs
bobdotmdognl Byotrmgool bhopnLob o Hgbogbingdal
dgbobgd 3bndzbgemmazsbnd gemosgmydo babdoModdanl

3035000, (hgg900L Gmemal goboggdsco.

0003mMmddEns dghgdbol doMmogol bbgowalbgogzatmanl
0 dmgooE bggdol Lobgmdgdal dGd30eRgehm3bgdal
dg9bobgd goodbyzghno 9&d dbmemme (Hyggdol dahooo
dobmgnabmgal o dghdboligob dbmyddhgool dogmgodo-
bogol, 06sdg (Hyggoal Gmemal m3¢hndndsznobmznl
3030000 33¢20¢0900L dgerdngmgdodo O d83HOE0dA0.

30630M0JdY

bolb dmEyemdol gosbgotmndgoodpy 9330 gdgmnd
30b0boBE3GhmL bolb GHmdgmmo babogngdo gobobogmgds
0bdgm0B0bm3znl. ndobgs dobgzom, oy bob Gmdgmo
30d3mbgbhgdn dgal bol dmEyemmanl gablbodemaéadn,
dgLododobo obogmado o 3hmEgEGgdo ybwo 0gdbol
d90ydo390ymo.

badabmzgemmb Byl gérmzbyema sgmtoisbznl hmb dgk-
9600L dmEyEmonl 8bogmadol Ydmoztgl sdmEabsl bob
0gbmb doEyemdonl gabbadmgts Bakdmaagbl.

BEPO0O0 33GIBOL 8MBITMONL 963PNBOL 3IMMPN
b38B360MATdNL 36IBIOOP PIYMBY
bagobmzgemmb hyggodo sébgdyemo dghdboobo dzgbatrggdn

3603003960 ™3b69000 godmomhgze. yzgeme domaobobmzol
BO3daM0LO MdMEgbmonl dmboEgdgdo o6 dtal bgemdales-

6.4 Productivity of forests of Georgia

6.4.1 Wood volume

Growing stock - the stem volume of living trees
- is a basic variable in forest inventory. The
estimates for total growing stock (m?3) and for
growing stock density in forests (m3/ha) and the
change in these indicators over time, provide
basic information for the assessment of the
sustainability of forest management. Growing
stock information is also used as a basis for
estimating the amount of carbonaccumulatedin
living trees. This parameter provides information
on existing wood resources. When expressed
as growing stock per unit area, it indicates
how well or poorly stocked a forest is.

Forest ecosystems are the largest terrestrial
carbon sink, and knowledge on the status
of, and trends in, the various forest carbon
pools is important for understanding the role
of forests in the global carbon cycle.

Information on growing stock composition and
the diversity of tree species in general is crucial
not only for managing forests sustainably and
developing new tree-based products but also
for optimizing the role of forests in mitigating
and adapting to climate change.

Definition

Before the volume of a tree can be calculated,
it is necessary to define which parts of the
tree count towards its volume. The calculation
of volume then needs to be adapted to that
definition.

Duringthe National ForestInventory, considering
that the purpose was to analyse the volume of
wood, the volume of the stem of tree was measured.

Method of analysing the volume of growing
Wood

Division of tree species into groups

A large number of tree species occur in
Georgia’s forests. Sufficient data to derive
diameter-height functions are not available
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B30mdo nodgholbs o bodsgmenol dmgeob/agybdiznal
30dmboYy30000, 81939 36 3l bgemdobobzmdn dgbodadabo
3993030900900 (mEnemdnl 3bMogmgdn) yzgms Lobg-
™00bm300, Mmdgmog bagobms dmEymmonl 9bogmabdab-
®300b. dgbodedobog, 9330emgdgemmosl babdmaagbod
dg6dbosbo Lobgmdgdol o2aY3g0ds.

dg6gbnsbo bobgmdgdnl o23YRg00bM30L (3bMogma N24),
3000 93mMma0y6o dombmzbogmgdgonl s dmEygmonl
3bM0ggd0l gom3oemabbobgdnm, 3obobodgzgho 15 233930.

3636506 0L
0030

TYPE OF TREE

B6063m3060
Conifer

B6063m3060

Conifer

B6063ma3060
Conifer

B6063m3060

Conifer

BROOEM3060

Broadleaf

ROOEMM3060
Broadleaf

BOOMMI060
Broadleaf

ROOEM3060
Broadleaf

86

bObIMdIB0L
53390

SPECIES GROUP

(1) gogdaob 390
Pine group

(2) 60d300L 3auxo
Spruce group

(3) beogob 3980
Fir group

(4) gmbmzgoMab

33930
Yew

(5) BogmoL 533330

Beech group

(6) 3gbobL 3980
Oak group

(7) 5303000 $3930
Acacia group

(8) 0®yYoL 53980
Birch group

539980056
d0&00M3©0 bdbIMd

MAIN TREE SPECIES
OUT OF THIS GROUP

®30g30
Pine

OMAMLOZMY®Oo
60d30
Oriental spruce

30330LogMo bemgo
Caucasian fir
J0bmzoMo

Yew
OMAMLOZMY®O

Boggemo
Oriental beech

agbo
Oak

030300
Acacia

0Myo
Birch

for all of them, and yield and volume tables
are notavailable for all of them either. Therefore,
it was necessary to arrange species into
groups.

Woody species were arranged in fifteen groups
(Table 24) taking into account their ecological
needs and volume tables.

$5632830 9380300 bb3d
336360060 3BI6OMIIBOL B3®OOL
LObAMBJB0 ®3330
OTHER TREE SPECIES PART GROWTH
OF THIS GROUP RATE
C.ryptor.neria japonica LEGOGO
Pinus pithyusa
. Fast
Larix spp.
Cedrus deodora LOTYOM™
Cupressus pyramidalis
Medium
Abies spp. LOTPOM®
Medium
Juniperus spp. Bgamo
Taxodium distichum
Slow
Eucalyptus spp. LOBYOE®
Juglans spp.
Platanus spp. Medium
Fagus spp.
Ulmus spp. LOFIOMM
A .
cersep Medium
Castanea spp.
Gleditsia triacanthos LEGOBO
Robinia pseudocacia Fast
Sorbus spp. LOFYO ™
Salix spp. Medium



3636060L
0030

TYPE OF TREE

BOOMMZO60
Broadleaf

BOOMMZO60
Broadleaf

BOOMMZ060
Broadleaf

BOOMMZ060
Broadleaf

BOOENMIZ060
Broadleaf

RBOOMMIO060
Broadleaf

BOOMMZ060

Broadleaf

bObIMdI60L
53390

SPECIES GROUP

(9) 30Mbgab 3980
Poplar group

(10) 03060L F3B0
Ash group

(11) 3xeyobobL sagx0
Alder group

(12) d0g6ygboL §3980
Wild pear group

(13) ®bomab saag0
Hornbeam group

(14) 3o@bao
Group

(15) Lb3d WMOHMM®3060

099d0LO O
09hgdgdaL $3980
Group of other
broadleaved trees
and shrubsgroup

53980©56
d0®0MO©0 bdbIMd

MAIN TREE SPECIES
OUT OF THIS GROUP

396Mbgo
Poplar

03060
Ash

By6yobo
Alder

306ho
Wild pear

MHEbogmo
Hornbeam

(3o3bgo
Lime

odo

Boxwood

$33830 3335300 bb3d
336360060 363606 IIBNL
bObIMdJ60

OTHER TREE SPECIES PART
OF THIS GROUP

Populus spp.

Fraxinus spp.

Alnus spp.
Pterocarya pterocarpa

Cerasus
Prunus
Pirus

Carpinus orientalis
Celtis spp.

Ostria

Zelkova carpinifolia

Tilia spp.

Laurus nobilis
Cercis siliquastrum
Crataegus spp.
Cornus mas
Pistacia spp.

3bGocmo 24 - bobgmdgdob 0023993900

Table 24 - Grouping of species

8mONOL
3330

GROWTH
RATE

LBEGOOBO
Fast

LOTYOM™
Medium

LEGOXO
Fast

B6omo
Slow

LOJPOM™
Medium

LOTPOM™
Medium

6gmo

Slow
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B03OQTNLO ©Y ©VNO3IOMAL BMPI()

dmboggdms 3e3mEgmgdal/doboggool 3migbo gyemabb-
dmob: dmgmom/a3bdinnm bggdab bodogmenal doboggdsl
39em89 a3on8mdazn bggonbmgab. byl bodowemg 98mdgdoms
3b6agmo N25-do domamgdyemo 3bmEgengoal dobgogno.

ID bOL 3SL0
TREE CLASS

Height and diameter model

The process of data assignment involves
assigning tree heights to trees that were not
measured in the field with a model/function.
Tree height was measured according to the
procedures described in Table 25.

5030QWOL 35B5MA3d @ LOFSIONL 3NBN3Id
HEIGHT MEASUREMENT AND HEIGHT ASSIGNMENT

"GOO bg" - LOFOMMYYO0 0DBMIYOO FbMETME
39Mmhgmo LobgMdgoaLMZOL. Foxdmavgzo

BDOOO®O by
Growing tree

LOJOMMYgo0LMZOL FOdMYmHYOYMO 056900 FMPIINO
“Growing Tree” - heights are measured for selected

trees only. For trees without height measurement, a
height can be estimated using height/diameter curves.

6odgmo by

Y39emo bobmzaLb 0dM3gdo LOddMY 39mMdY

2 For all high coppice trees, the height is measured

High coppice tree

in the field

LOFOMMY OM 9gHMIYdO OGOE 9B M bgL O
300mM0yY96900 Mo

B9bdgemo by

3 The height of standing dead trees is never measured

Standing dead tree

curves

in the field. Their height is estimated using height

Y390mo goohgbam bgb gd™M3g00 Lodommy
4 For all broken trees height is measured or
estimated directly in the field.

30oMhgbomao by
Broken tree

3bGocmn 25 - bodsmenol 308md30 bal 3eobol dobyznm

Table 25 - Height measurement by tree classes

bol bodogeng 08mdgod dbmenme dghhgyemo bobgmdgdal-
300 bbdYdm ROOMMIBY. bggdl GmTgrmms bnddmenggon
36 360l godmdngmn 39emBg 3ddmom3zemgod bob bodsggmals
0 00dgh&olb 03nbd3nal dogh. o3nbdnal docodghtgon
dmbagonmod s6LdYmo bodowenggonl gedmygbgdoo.
dmgmob Lodybpob gobodMogmom, do6Medghemgdo
02339390L dbaogbo déral doboboomgdemgdals o Bl
306mdg00L dJmbg bggol. Lodowmeabs o ©oddghMol
039b6gdi0o dgogddbs “Imfor”-ol dgdgzgmdom, dbrmaMsds R
3039000 3odmygbgonm.
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Tree heightis measured only for selected species
in the sample plot. Trees whose heights are
not measured in the field are calculated as
a function of tree height and diameter. The
parameters of the function are adjusted using
the existing heights. To increase model accuracy,
trees with similar growth characteristics and
growing conditions are grouped. The height
and diameter functions were created using
“Imfor”, a program which uses the R package.



03969300 3OMbMBaGAL o 9b0dgdl bodomengl bggdl,
mdmgdbog o6 993l 39mBg godmdogmo bodogeng,
“89699%0-9839d0900b” dmogeab 8b “gagbodgdygo-
993990H0b” dmegemab godmygbgoom.

03169300b dgbogddbgmac o bndogmenggdal dobobodgd-
o 30dmygbgdnemos “Naslund”-ob |6 3o60sdghtnsbo
dmgen. 03169300d0 3odmygbgdnemns dokodghtgdo: h -
GO mamdE bob bodsmeng, dbh - bmgmbs bab asdgh®n, B,
00 B, - OmambE BYbJEn0b 306039hM9d0 . € - Hmymb3
3omdogmgdol hgédnbo bagzaMoym gobdboggonm N~(0,
o), boemm gymmdyme dmEgdymns dgdwgabsndo:

dbh?
h(dbh) = 1.3 +

0d dgdmbgg3q0do, GmEgbog dmEgmo 3960 ghagds dmbo-
3900, 96b83do60b0 dmbogdalb godm, 3admaygbgos dgmeng
30600bh0 (Naslund2), bmambi senhghbo¢ngo:

dbh?
h(dbh) = 1.3 +

The function predicts and assigns heights to
trees that have not been measured in the
field, using either a “mixed-effects” model
or a “fixed-effects” model.

Naslund’s two-parameter model is used to
create the function and assign the heights. The
following parameters are used in the function:
h - as tree height, dbh - as tree diameter, B,
and B, - as function parameters and ¢ - as error
term with approximate distribution N~(0, o),
and the formula is given as follows:

o + rdbh)z €

In cases where the model fails to fit the data
due to insufficient data, the second option
(Naslund?2) is used as an alternative:

m603g dgdmbggzodn, 3099303096900 dgaq0d 930gbo-
09090 (y) o dgdmbzgzomo 3md3dmbgbhobgeb (U),
hmgmbg B_ij=y_i+U_ij, bopog ,d9dmbggzomo go3gdho”
963900 3eabhmob Embydy (j).

dmbogdms LNBYLHNL PYBGYb3gMbIgMNRO o dgbode-
dobo 03b9300b dgbogdbgmac godmygbgdnemons dbgaazbio
86nl 306mdgdal dgmbyg doMmsdghgdal dgdgan oz-
3923900:

3060060 1:
e Tree group - height
e Tree layer
e Plot age class
* Plot site index
¢ Geobotanic region

3060000 2:
e Tree group - height
e Tree layer
* Plot age class
* Plot site index

3060000 3:
e Tree group - height
e Tree layer
3060000 4:

e All trees

(Bo + ePrdbh)? ¢

In both cases, the coefficients consist of a
fixed (y) and a random component (U) as
B_ij=y_i+U_ij, where the “random effect” fits
at the cluster level (j).

The following grouping of parameters with
similar growth conditions is used to ensure
the accuracy of the data and to create an
appropriate function:

Option 1:
e Tree group - height
* Tree layer
e Plot age class
* Plot site index
e Geobotanic region

Option 2:
* Tree group - height
* Tree layer
* Plot age class
* Plot sit index

Option 3:
* Tree group - height
* Tree layer

Option 4:

e All trees
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bob bodogemal dmgmgdn ghggos mommgyem Bgdmambghog
306030, LB 23193d0 36 nbhna3nEMEgds dnbndyd
25 dgbododobo bob bodogweng.

ddmIbAL 30MA3NL BYYBAIMNAM BMEOAIT IO VI
3MMBIVIGION

bol dmEgyemmonbmzgol gabbodemamyema gobdabpgdal dgbo-
d0dobog, dgogddbs bMogmgdn, bgmo bobgmogool dmsy-

@m0l godmbomzmgemaco.

hyob 96m3630m0 9gtnEbzal 9bdgnndabm3znl, dmEnemdnl
3bGogmgoal (gngogho o dgoobodzomo) godmygbgoom
390309300 93169300 o dgngddbs bkema dmbszgdgdn: ne-
dgdab, bLodomeoby s dmEyEmdnbmzal, babgmogool
dobgz0m.

00b0dbymo gbMogmgdol dmboddogdmom godmygbg-
demod dmEyemmonl 3nbdngon, Gmdmgool a3oblod-
03600390 dmEne ™AL 0ddghMmabs o bodomemal adm-
3000901em900m. J39dmm dmEgdnemo s3mcddnemal dobggnm
dg90gdbs dmEyemmdnl 3obdbademamgmmo a336d300 o dgbo-
d9dobo dmbsgdgon (3bbogmo):

Tree height models work with each of the above
options as long as a minimum of 25 trees of
appropriate height have been identified in
each group.

Formulas and procedures for
calculating the growing stock

Tables were created to calculate the volume of
tree species in accordance with the definition
of tree volume.

For the analysis of the National Forest
Inventory, using the volume tables (Gigauri
and Dzebisashvili), a function was developed,
and complete data were created for diameter,
height and volume, by species.

Volume functions are used to prepare the
mentioned tables, which determine the volume
based on diameter and height. The function
for determining volume and the corresponding
table were created according to the formula
below:

— b c
Vgrowing tree = @ X (DBngowing tree) X (hgrowing tree)

0309ho, Gmd dmzgdymmo 03xbgEnd dGab LakBIYbm o
303myqbgd9000, 390demgdd 030033000 gobbedmahal jmg-
0303096(h0cab (Coefficient of determination)

bgme ggermb dmEnemonl gadmm3aems begds babgmagdal ob/
00 BObgmdg00L 2339300 dobg300 8dgHENL, Lodogemals
0 dmEyemdnl gmddymol dobgwo3znm.

BMGHIITO Open Foris - 01301

V-tree = a* D_dbhAb*H_calcAc
33S00Jo0L 30630OHOIdY

D_DBH: bggd0l 0ddgdhtn

V_tree: bgg00b dmEnmmod

H: bggdol bodogeny
a, b, c: 3dgHmMgdn dmEyemdnl 3bMogmnob
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The formula’s reliability in replicating observed
outcomes can be assessed using the coeffi-
cient of determination (see Table 28 below).

Tree stem volume is calculated by species and/
or species group from diameter and height
using the following formula:

Formula for Open Foris

V-tree = a* D_dbh Ab*H calcAc
Definition of variables

D _DBH: tree diameter
V_tree: tree volume
H: tree height

a, b, c: Factors for the volume table



aMBIVMB0L BIGIBNS

VOLUME FUNCTION
ID

V1

V2

V3

V4

V5

V6

V7

bObIMdd
SPECIES

®0d30
Pinus sp.

60d30 0MIMLOZMIYM0
Picea orientalis

LmMFo 30330LOYM0

Abies nordmaniana

B0x9mM0o dSMIMLOZMMIYM0
Fagus orientalis

adgbo, Bodm0, MmgMO

Quercus - Oak, Castanea,
Maple, Ulmus

OEbomo 30330L0YM0
Carpinus caucasica

0MHyo

Betula

5.64E-05

4.53E-05

5.44E-05

4.43E-05

3.74E-05

3.22E-05

3.20E-05

306 0330MI00

PARAMETER

b

1.90533175

1.95712314

1.93800342

1.95499687

1.98476265

2.00154576

2.0028405

0.95761756

0.97415708

0.96217215

0.97390105

0.99962248

1.00095519

1.00068379

306b9503MHIV0
3MIB0GBNIGOIB0

COEFFICIENT OF
DETERMINATION

0.99983141

0.99914292

0.99995571

0.99995869

0.99999296

0.99955219

0.99990054

BbGocmn 26 - dogoemomn - dmgyenmonb iybg0ol 306odgh®gdolb sbGogrn bogo®mggemmbogal

Table 26 - Example - Volume function parameter table for Georgia

dJwoJadon

bagdobmzgmmmb hyggoda dgdbol Ladyom daMsgo gthm
399hotdg dgoagbl 231.8 33 /3y, Gmdgmog dmoiozh
8600 (217.6 33/3d - dom dmbab: ghmgymo bggdo
0 badgemo bob dgtgbol dotagn), Bgbdgemoa (7 33/3d) o
3odMgbogmo (7.2 33/3v) dgégbol dmEnemmogdl.

Results

The average timbervolume (m3/ha) in Georgia’s
forests is 231.8 m3/ha, out of which standing
deadwood and broken trees account for
7 m3/ha and 7.2 m3/ha, respectively. The volume
of the growing stock only is 217.6 m3/ha
(including single trees, and high coppice
tree wood stock).
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bOL 3WSLO
TREE CLASS

36000000 do60g0 (bob mghm)
Growing stock (living tree stems)

96?90 bggodo
Remnant trees

89bdgemo
Standing deadwood

3000(h9bogmo
Broken trees

bodgemo by
High coppice

by
Total

8%/3d 3MBIGO0

m>/ha PERCENT
209.6 90.4
6.8 3

7 3

7.2 3.1

1.2 0.5
231.8 100

3bGacnn 27 - bogo@mzggenmb ¢yggodn dgtogbol bodnoemm do®oga (33/3v)
Table 27 - Average volume of standing wood per hectare in Georgia's forests (m’/ha)

8d®m3IbAL 306060CJd0 bl d3T20LNLBO ©O MIBNMBILNL
a0bJ0300) (8%/39)

dgmdbol dmEymmdd dM3mObadGdSS gdabobogmgdymo
930mbg00L dobgznm, M3 3edmbzgymos (Hynsbmonl
dohggbgoemgdom, 3mmaddhydmo 3obmdgonmo s bbgo
60300 93mmmanyho 0 beogosmybo g3oghmdoo.

3900939000000 0633939, MmMd bogobmzgrmb Mganmbgdl
dmbolb dghdbol do6oggonl domomo MHomEgbmoom
30dmabhggo o306nlb Gganmbo, Boog d9gddhotdg 311 d%-0
BoGdmeagbogmn, 81939 debobadbogns badizby 2030bgmal
(292.4 33/39), 39600l 270.9 33/3d o Modo-gmghbydo-
939dm b30bgmab (260.9 d3/3s) Gganmbgoo.
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Wood distribution by regions (m3/ha)

The volume of timber is distributed unevenly
by region, which is caused by percentage of
forest cover, climatic conditions and many
other ecological and social factors.

From the results we can see that the region
of Adjara stands out among the regions of
Georgia with its high growing stock of
311m3/ha; noticeable are also the regions
of Samtskhe-Javakheti (292.4 m3/ha),
Guria (270.9 m3/ha) and Racha-Lechkhumi-
Kvemo Svaneti (260.9 m3/ha).



3®O@0 bOL 83b330 bOL 300303b00 bOL \{UR

6380060 AMBI®Mdd  63OIW0  BMBIWMBS  BMBILID LI®  BEMBNWI0L
(89/39) @93)  (3Y3Y) @R3d) (87/3%)  3GMBIEOD +

REGION GROWING HIGH STANDING BROKENTREE ~ TOTAL  SE95+
TREEVOLUME COPPICE DEADWOOD VOLUME (m¥ha)  [%]
(m%ha) (m%ha)  VOLUME (m%ha) (m%ha)

0gomo O/ 0

Adjara AR 292.8 0.8 11.0 6.4 311.0 6.3%

39M00 253.2 1.4 5.1 112 270.9 9.0%

Guria

LOBYEGBIM M-

698® bgobgmo 216.8 2.1 5.6 9.5 234.0 6.3%

Samegrelo-

Zemo Svaneti

0896900 191.7 25 6.7 3.9 204.8 4.6%
Imereti
33bgmo - 3;00BHMO 0
Mtskheta - Mtianeti 203.3 0.7 5.1 6.5 215.6 5.7%
LOBEbY - FOZObgMO 0
Samtskhe - Javakheti 266.8 0.1 17.3 8.2 292.4 6.6%
300 JoOHmmo 0
Shida Kartli 197.4 0.5 8.3 3.2 209.4 8.6%
®odo - mghbydo-
9399™ b3obgO 546 4 1.3 5.3 8.2 260.9 5.2%
Racha - Lechkhumi-
Kvemo Svaneti
d30dm godowo .y, 0.4 3.7 6.1 165.4 5.7%
Kvemo Kartli
3obgmo 0
Kakheti 179.6 0.5 5.0 9.7 194.8 5.8%
®d0MOLO

e 104.2 0.1 5.0 3.6 112.9 20.7%
Thilisi
LOJOOMZPILO 5164 1.2 7.0 7.2 231.8 1.86%
Georgia

3béocmn 28 - Ggegbob bodyocnm dmpyecnmonl 306060¢m9d0 bob 3emobobs o Gg300mb900b
dobgzom - /30

Table 28 - Wood distribution by regions - m*/ha
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0goMo o/6
Adjara A/R

LOJ(3bY - Fogobgmo
Samtskhe - Javakheti

39600
Guria

®odo - mghbydo o Jg3gdm LRObgmo
Racha - Lechkhumi and Kvemo Svaneti

LOJYEG®IMM - BYIM LEOBYMO
Samegrelo - Zemo Svaneti

93bomo - dImaobgmo
Mtskheta-Mtianeti

300 JoOHmmo
Shida Kartli

009Ggmo
Imereti

3obgmo
Kakheti

J390m dodommo
Kvemo Kartli

®o0mobo
Thilisi

o
o

50.0 100.0 150.0 200.0 250.0 300.0 350.0

3%/30 m?3/ha

bodommzgmmb (Hyggdolb dmoz0m Emdnbobd bobgmdol
00dmbogmyMo bogggemo bocdmoagbl, 0go 0303900
®999060b dogmodbo dghdbol doMogol 32.5%. dbg3g
0mbobndbogno 3ogzoboyma Gibomolb dhmizgbhymo
dohggbgogmmo, Mmdgmog 083039090 Bogmom dgmby
babgmda 3393006900 - Ag6rgbab Loghmm dotogal 12.1%
30-89. LaygyMoEEaom bodzobs o bmdol dghdbymo
69bymbo, 00 Mg GmEs domo gozh(Egmgod dmdmbog-
g0 bagdabhmzgemmdo gradodhncgdnemos, d07bge3d0 o3
306m9dmgd0bo domo 3hmEgbhyemn dohzgbgdgema bogdomeo
domogmnd (0o 20dd0 03039090 20.9 %.
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30003030 21 - d9@gbob bodnoemm dmpyenmdol 306060¢mgde Hgz0mbgonl dobgwzom - &/3s

Figure 21 - Ranking of regions according to the average volume of standing wood per hectare

As mentioned above, Oriental beech is the
main dominant species of forests in Georgia,
accounting for 32.5% of the total growing
stock. It is also worth noting the percentage
of Caucasian hornbeam, which accounts for
the second largest share - 12.1% of the total
stock of wood. The timber resource of spruce
and fir is noteworthy, considering that their
distribution in eastern Georgia is limited,
despite these circumstances, their percentage
is quite high and occupies a total of 20.9%.



Bogygemo oedmbagey®o
Fagus orientalis

Gboms 3ogzoboyca
Carpinus caucasica

bod30 9dmbagemyda
Picea orientalis

boodo 3ogzoboyda
Abies nordmanniana

Boogmo Aggyemgdmoszn
Castanea sativa

mbdgems dbybosbo
Alnus barbata

dybo Joborymo
Quercus iberica

3933000760 3030
Pinus hamata

3033000960 3opbso
Tilia caucasica

203MEbomo
Carpinus orientalis

bbgo babgmdgon
Other species

360002030 22 - boghoem domognb 3GHmEgboycma 306060¢mgde doGomon bobgmdgdnlb dobgwgnm

=
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Figure 22 - Distribution of growing stock according to species in percent

32.5
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£333WId&H030 6300
CASTANEA SATIVA

28 867 663 33/ m?
55 %

3033000360 bLM30
ABIES NORDMANNIANA

51612 160 3*/m?
9.8 %

0QMLO3WIMH0 63d30
PICEA ORIENTALIS

59 496 801 d*/m3
112 %

3033060360 HBLOWY
CARPINUS CAUCASICA

63 655 979 33/m?
12.1%

dQ3MLI3WIG0 60BIC0
FAGUS ORIENTALIS

170 644 724 33/m?
323 %

LI® TOTAL
528 200 000 @3/m?
100 %

00633 6ILILOSE0
ALNUS BARBATA

26 377 679 @3/m?3
5.0 %

30GOIW0 3Ibd
QUERCUS IBERICA

25 304 505 33/m?
4.8 %

3033060360 V0330
PINUS HAMATA

22 819 087 3¥/m?

4.3 %

3033000360 BdBL3D

TILIA CAUCASICA

14 253 073 @3/m?

2.7 %

508660

CARPINUS ORIENTALIS

5374 374 33/m?

1.0%

b3 bLdbIMBIB0 - 120 LObIMBOLM3NL
OTHER SPECIES —FOR 120 SPECIES
59 793 955 3/m?3

11.3 %

3000030 23 - 396460b bog®om dmgyermdonl 30bobngngds doGomoo bobgmdgdol dobgzom - F o %

Figure 23 - Distribution of wood volume by main species - m?> and %

dd®abNL aMBILMBOL 306360300 bo™mOLLAL 30bJP300)
dg6gbal baGnbbal 3ohgammngdn o 3abdokgds:

hyob gbm3zbymo spmbogbzol hmlb dgtgbal botabbab
d9bog33bgdmo aadmnyggbgdmmo 3 39(hgaMen.:

1. bodobogmg dgbdobo - bggdn dng3ym3690086 badobogmg
39(h93mM0sL, M7 bob ghmb oydnsbgdgmmo Lbm& bobo-
ol bogtdg obhmpH303g dgoaqblb 6.5 d-b o dgh;

2. babgzMogo Lodobogmg dgbdobo - bggdn dng3nm3bgdnob
babgztmoag bLadabogmyg 3ohgam®masl, 0 bob mghmb oydo-
3690900 bLbmEo babogmal bogédg gobdhmb39dg dgoagbl
2.5-000b 6.5 dgh®ody;

3. badgdg dgtdobo - bggdo dng3nm3bgdnob bodgdyg 3o9(h9-
3m6m0oL, 07 bob mghmb ©ydndbgdgemn LEmE babogmal
bogtdg 3obhmbzedgg 2.5 3-89 bdazmgons.

dmE9dye mo3do botmdmeagbogmns dgMgbals dmEyemmonl
boGobbmoMngn gobobogmgdd 4399bab dsbidhadom (3btogmo
N29).
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Distribution of wood quality of growing trees

Wood quality classes and definitions:

Three classes of stem quality were applied in
the National Forest Inventory:

1. Construction timber - trees belong to the
construction category if the length of the
undamaged straight part of the stem before
branching is 6.5 m or more;

2. Semi construction timber - trees belong to
the semi construction category if the length
of the undamaged straight part of the stem
before branching is 2.5 - 6.5 m;

3.Firewood-treesbelongtothefirewood category
if the length of the undamaged straight part of
the stem before branching is less than 2.5 m.

The present chapter presents the distribution
of wood volume by quality class over the
whole country (Table 29).



33636006 bd®OLLO

TIMBER QUALITY
LOJY8g Firewood
LOTOLOMY Construction timber

Bobo3®O® LOTOLOY Semi construction timber

99bdgmo; goopgboomo  standing deadwood; broken

Ly total

@’ 36MBIGO0
m? PERCENT
374,735,303 70.9%
83,595,744 15.8%
36,587,793 6.9%
33,281,160 6.4%
528,200,000 100%

3béocmn 29 - Ggégbob bog®om dmpnenmdnl 3obsbogngds dgégbolb boenobbolb dobyognm - & v %
Table 29 - Distribution of volume by wood quality class

dg6dbol bakabbol gobobogmgdnsb anbgdsy, Mmad
bogobmzgmmb hyggonl dgbgbymmo Ggbytbo odswmo
batabbom babnomggods. bagbhmm dghdbol dmEyemdnl
70.9% ©303¢0 ©06gdxemgdabos.

LO3OLOWI
CONSTRUCTION TIMBER

83 595 744 33/m?
15.8 %

63b33GIO bOASLOWI
SEMICONSTRUCTIONTIMBER

36 587 793 33/m?
6.9 %

From the distribution of volume by wood quality
class, it can be seen that the wood resource of
Georgian forests is characterized by low quality:
70.9% of the total wood volume is of low value.

83b3IW0; 30QIOILOT0

STANDING DEADWOOD; BROKEN
33281 160 3¥/m?3
6.4 %

103333

FIREWOOD
374 735 303 3%/m?3
70.9 %

LI
TOTAL

528 200 000 3*/m?
100 %

300030 24 - 396460b bogmom dmgyenmonl goboboengds dg®gbolb bo@obobob dobyogno - & o %

Figure 24 - Distribution of volume by wood quality class - m* and %

33960600l 3k 0-30b30006 900 o ddm dmMab, batobbm-
060z dohzgbgdemgdn, LmEnomydo o g3mbmdogyho
0309HmMgool 3oMy, 9939 OTMIZNEIONIINS 1135
dgtdboobo digbodal Lobgmoody. 3065006 Bob3m3zobn
0 MoMm33b0 bobgmdgdo goblbzezgdyma dghdbol

The growth and development of a plant
including their qualitative indicators depend
on social and economic factors as well as
the species of the plant itself. Since conifer
and broadleaf species are characterized by
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bLA®YIOHIG0m bobodmEgdnob, dghdbal babobbmomoago
damdoMmgmds g3osbomnds owm-3om3g 6ob3mbgdab-
0300 0 BMMEM3b3d0bm30b.

different wood structures, wood quality class
was analysed for coniferous and broadleaf
species separately.

BOO@M3S60 ®030 606303560
BROADLEAVED TYPE CONIFERS
. 89bdgmo; goahgbogmn I .
22 969 3103 /m3 - 5.9 % Standing deadwood: broken 10480378 33/m3 - 7.5 %
bodabogmg
18116592 3/m3 - 4.7 % . 65 193 102 @*/m3 - 46.7 %
Construction wood
bobgzbo bodobogng l

21935045 3/m3 - 5.6 % Semi-construction wood 14 455 751 @3/m3 - 10.3 %

bodgdg
325459 051 33/m3 - 83.8 % .
Firewood
b
388 479 998 33/m3 - 100 % - e
Total

. 49 590 771 @3/m3 - 355 %

- 139 720 0023*/m? - 100 %

30003030 25 - boghomm domozol 306060¢0900 dgtdbolb boGabboby o dynb dndob dobywznom - gmoenmzgobo

o b063m3060

Figure 25 - Distribution of volume by wood quality class for broadleaf and conifers

0960939000000 aLHYGOY0Y, md Bobzmzabo dgbobggon
3d0dmobhggs dgho 3GmEIHonmmdnm. J399obsdo sbbg-
d9em0 Bobzmzabo babgmagdal dgtgbol bagbhmm dobogab
47% 35000 ¢0gdyemgdabos (bodbagng), hmEs Bmm-
3000 bdbgmdgdal dgergbol Loghmm Fobsgal dbmemmeo
5% Bo6dmoagbl badsboagng dgédabl.

8d®mIBNL BOIMOIM FOMOBNL bOMOLLMAMNB(N 306ABNVIdY
®3J3006Jd0L 8063©300)

dgtgbob batrnbbmdtng damdotgmosdg dbsgegmn iagdhmtn
dmdgdgeogol, obygdyemn babgmdkngn dgdoagbemonasb,
LMoo bmEnswyho Rogdhmtdom, dgbodsdoba
dggb0b deamdotgmosi 3oblbobgezgdymns badstmggemml
930mbg00L doby300.

bagobm3zgemmb Gganmbgdnab dgtdbal batnbbal, 3gtrdme
30 LOddbgMg dggbal M3embEBGNLNM, y39emody dopagmo
doh396909em0, 39% (Lbodabogmg) dgatnl hganmbdo s30qbob-
0909, bbgs G930Mmbgomob dgEotgodnm godmazgmagmnd
bOAEbg-2030b9m0bs (34%) S bAgaMYEM - Bgdm 1b3sbgmaL
(22%) G930mbgdn. 8939 oobobndbagzns, ab 03ogdo, md
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The results show that coniferous species
account for a higher volume of more valuable
wood: 47% of the total stock of conifer species
in the country is of high value (construction
timber), while only 5% of the total stock of
broadleaf species is construction timber.

Distribution of wood stock by quality class
in each region

Many factors affect the quality of wood,
beginning with species composition and
ending with social factors, therefore wood
quality differs between the regions of Georgia.

The region with the highest proportion of
construction timber is Adjara with 39%.
Samtskhe-Javakheti (34%) and Samegrelo-
Zemo Svaneti (22%) also stand out compared
to other regions. It is also noteworthy that
out of the mentioned three regions, in two



0mbdbymo bado Mganmbosb mMdon: badgatgemm - Bgdm
1306900 o bIEbY - 2030bgmab Mganmbgodo mdnbatgdl
Bobgmzobo dggbotggda, bmemm sdotal dgdmbazgzadog
domomo dohggbgoemom - 39%-0m Batdmagbogmons
Bob3m30b0 d3gbatggoo.

%3b3J0);
330060 30030Jb0®N (3%) bOASLOWY (B%)
REGION STANDING CONSTRUCTION
DEADWOOD; TIMBER (m?)
BROKEN (m?)
0gomo o/6 3219577 23976 778
Adjara A/R 5% 39%
39000 1733 486 1347 734
Guria 6% 59,
LYY ™/
?99m L3V6gMO 4743 436 15 641 388
Samegrelo/ 7% 22%
Zemo Svaneti
0096 9m0 4 622 883 7501 484
Imereti 6% 10%
93Ebomo - 300069m0 1 844 957 746 317
Mtskheta - Mtianeti 5% 2%
LOBEbY - Fo30bgmo 4 683 634 19 003 384
Samtskhe - Javakheti 8% 34%
300 Jodmemo 1795778 4573471
Shida Kartli 6% 14%
ogo - emghbydo/
9390m L3ObgmO 4233775 10 691 797
Racha - Lechkhumi/ 5% 14%
Kvemo Svaneti
J393™ Jodmo 1461 194 426 084
Kvemo Kartli 6% 2%
3obgmo 5211813 3185948
Kakheti 8% 5%
®d0mobLo 90 354 20 775
Thilisi 8% 2%

- Samegrelo - Zemo Svaneti and Samtskhe -
Javakheti - conifer trees are dominant. Conifers
are also represented with a high percentage
in Adjara (39%).

60bI3HO
YNGR

SEMI
CONSTRUCTION
TIMBER (m?)

6313 161
10%

1811 340
7%

6 608 217
9%

3510158
5%

2409 471
7%

6 522 480
12%

1086 792
3%

3733977
5%

503 566
2%

4531078
7%

15874
1%

133933 (8%)

FIREWOOD
(m’)

28 504 817
46%

22 657 060
82%

43189 894
62%

58 823 491
79%

29167 521
86%

25018 307
46%

24 615 575
5%

59 859 189
76%

22 379 319
90%

55700 620
80%

1069 605
89%

LI (3°)
TOTAL (m?)

62 014 333
100%

27 549 620
100%

70 182 935
100%

74 458 016
100%

34168 266
100%

55227 805
100%

32071 616
100%

78 518 738
100%

24770 163
100%

68 629 459
100%

1196 608
100%

3bGocnn 30 - d9@bob bogGomm dmpyermdol bomobbmdmogn gobobnengds Ggznmbgdnl dnbyoznm

Table 30 - Distribution of wood stock by quality class in each region
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® B83b3gmo; goohgbogmo
Standing deadwood; broken

0gomO o/6
Adjara A/R

39600
Guria

LOJYa®YMM - BYIM LRVbgMO
Samegrelo - Zemo Svaneti

009MHgmo
Imereti

93bgmo - dm0obgmo
Mtskheta - Mtianeti

LOJ(3bY - o30bgmo
Samtskhe - Javakheti

300 JoOHmMOo
Shida Kartli

®odo - mghbydo @O g3gdm LRObgmO
Racha - Lechkhumi and Kvemo Svaneti

J390m Jodomo
Kvemo Kartli

3obgmo
Kakheti

®d0moLO
Thilisi

30003030 26 - d907b0b bogbomm dmpnemmdonl 3GmEgbdaemo 306060¢mgde Gya0mbgdol dobgoznm
Figure 26 - Distribution of wood stock by quality class in each region

© bodobognyg @ 6obg360 LBdIdLIMY ©® 898
Construction wood Semi - construction wood Firewood
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(0499000L Lobgmdtngn 3930390 MOd O domn gobobn-  Forests’ species composition and distribution
900 3M3009019emM0d 3e0doht 306mdgodg, 3ggma-  depend on climate conditions, geographical
600307¢m 3009006 9M0889 o Lb3d g3mmmanym dohzg- location and other ecological indicators.
6909089, dgbodsdabo dgMgnsbo babgmogdn, domn  Correspondingly the composition and altitudinal
090000396emm00 8 3o3MEgemgdal 39Mbhoiomydo Bmbs-  distribution of woody speciesis nothomogeneous
mMO33 96090 M333MH™M33b00 Mgzanmbgonl dobgozom. across regions.
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obogmgm Lagdobmazgmmmdn hyob Bmemo 0bygds dgm3zal
Mbnob (0 dghtrndb) dntm-dgdmazngmyto digboabg-
9000 o bdageal dohgdobmsb ghma 0i33mgds (Hyol
bab Y9, GmAgmbag dghbogmae 3ebgagl docodbzs-
b9 939(hy9. bmgmm s¢dmbazmmgm bagabmzgemdo hygggonl
03m6docgds 069900 bomgema, shoyemo hyggdol dmbosb
0 bodogemal doggodbmob ghma 0339m900 396Mb03o-
mybo gobobogmgdsi, dghbogmo 3330000 LoggoMoo.
©obdbmo N5 Bobdmoagbogmns dodomowon dgtgboobo
babgmdgdal gobsbogmgds Grgznmbgdal dobgwznm.

dmEgdym mozdo dbg3g Bakdmeagbogay dghdbymo
0 gbyGLOL gobobogngds Lbgowabbgd dobobomgdgmgdal
dobgz0m, 396dme: bbmzsabgonl 3emabgdabs (3tegnzn
N27) o 3gmahoognyemno doboboomgdemgdal dobgozoom.

9363B60L bLOFIVXM MBIV MBS - 3%/3d
AVERAGE WOOD STOCK VOLUME (m?/ha)

<20

87.1 3%/3s - m3/ha

20.1-40

128.6 33/3d - m3/ha

192.7 33/3s - m3/ha 40.1-60

60.1-80

251.6 3335 - m3/ha

80.1-100

279.3 33/3d - m*/ha

357.4 33/3s - m3/ha >100

In West Georgia the forest line starts at 0 m.
a.s.l. with hydro-mesophiles and as the altitude
increases the forest belt also changes and is
mostly covered by evergreen understorey.
In East Georgia forest formation starts from
the arid, light forests belt and as the altitude
increases a vertical distribution can be observed,
mostly with dead understorey. Appendix 5
below presents the distribution of the wood
stock in each region by main woody species.

The distribution of wood resources by different
parameters is also presented in this chapter,
namely age class, and the geographical
parameters of height above sea level, slope
and slope exposition:

b6M3363000 3WHLId0  3IGIBEOL LYIGNM AMBIL MBS
AGE CLASSES

TOTAL WOOD STOCK (m®AND % OF
OVERALL TOTAL)

' 11,262,205 - 2%
57,003,438 - 11%
- 77,396,212 - 15%

101,933,455 -19%

3000030 27 - 3960460b bogmorer dmgyenmdonl 30bs60engds bbmzsbgdnb 3cm0bgdol dobgoznm

Figure 27 - Distribution of wood stock by age class

dd®™IbNOL 6060600Jd0 3IMB3MABNITN oboLNVMITETLIdNL
d0b63®300)

db0d369¢mm306 063mGdo30sL Bordmaagbl (hyggdol
30b0bngmgdo 3gmahoanygemo dobsbnomgogmgdol dobgo-
300, O®3gobag 3gHBomo bogydzman JEg3L Jends-
Ha60, ©9w0gan©o 3060MIZ00 O 93MEmnYMo Jobmb-
8m3d0gtgdgdn, mdmal d0s30ma3g6m3bgo0maE §39906d
30dmobhgge.

L08OQTJ BLBNL ©PMBNDO6

099900L 303639900 830l Mbosb dbndzbgemmaab
0003m®doE0dl BoMTMmaagbl hyggdol 396 Hnzomybo

Distribution of wood stocks according to
geographical characteristics

The distribution of forests by geographical
characteristics is important information and
is mostly based on climatic, relief conditions
and ecological determinants, the diversity of
which the country is distinguished by.

Height above sea level

The altitudinal distribution of forests above the
sea level isimportantinformation for describing
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LaGIHYE0bMINL EbObabNdMgdma s 0dob aboco-
39600 bodoeal o 0o3edmbBg 33bgds yzgemady
36mMEIHonmo 3mbOhmdgon s My MamEgbmdno.

3900939000000 0633930 Mm™d bagdobmzgemmdo LodogmE
43900y 3hmoydhonmo 3mbmadgdo 33bogds 1500 -
2000 d bndogemgbg Bx30L EMbNELL. bmenm hyol b m-
dgd0, yzgmodg dghn dghgbolb dmEnemmonm - 36% bab-
dmgagbogmoo 1000 - 1499 dghtrgddo dgmazol mbogasb.

the vertical zonation of forests and also to define
thealtitudinalrange in which the most productive
stands are met and in what quantity.

Results show that the stands with the highest
volume per hectare are found at 1500-2000
m a.s.l. and forest stands that contain most
of the wood stock - 36% - are found at 1000
- 1499 m a.s.l.

3963600 LYIGOM 3963600 LYIGOM

aMBITMI0L 3MBIVMI0L 3GMBIEOITO
33330 b.3.Q. /38 30656000 (3%) 33660@3d)
CLASSESA.S.L. m*/ha WOOD VOLUME (m?) % OF TOTAL WOOD VOLUME
0 - 500 8/m 139 44 092 545 8%
500.1 - 1000 8/m 168 96 805 411 19%
1000.1 - 1500 8/m 261 191 602 113 36%
1500.1 - 2000 8/m 329 174 963 581 33%
2000.1 - 2500 8/m 174 20 719 495 4%
2500.1 + 8/m 34 16 855 ~0%

3bGoemn 31 - 396960l bogehomm dmpyenmdol 306060emgd0 800l mboob bodowemob dobgoznm

Table 31 - Distribution of wood stock by altitude
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BIOOMO0OL ©OIV6IdD Slope

hY9900b 3dbobogmgod x3g9tmdnl agdobgdol dobggnm,  Forest distribution by slope is also important
0bg39 db0d3b9emm30b0 nbgymMmdoEnsd (hyob dgbgrgbgdaolb-  information for forest managers because
30, 300000000 3oM339ne0 Labal baghygm-bodgyhbgm  certain types of forest activities are related
0mmboldngogdo LEMMgE RgEOEMINL ogobgdobmobds  to slope. This information is also important in
00303006 g030. gaks 8doby, ngn dbnd3zbgemmgobns  terms of ecological and social aspects of forest
930™a03600 8 brEnsgMo sb3gdhgdobmzal, Modgmy  management because forests have crucial
hY990b 300hbndm 0o bnoEaOE30mn 03nbdgns. soil protection functions.

BIGOMNL CdbHOWMINL 84/3) 83636030 bLOIGOM 3363600 LOIGOI(M MBIV MINL
3@JLIB0N / 3GOQILO aMBIWMd(3°%) 3MMBIGOIWN 3360600

SLOPE CLASSES (DEGREES) m*/ha WOOD VOLUME (m?) % OF TOTAL WOOD VOLUME

0°-5° 164 23777 207 5%

6°-15° 184 74 630 292 14%
16° - 25° 219 131 933 607 24%
26° - 35° 263 192 913 754 37%
36° + 263 104 945 140 20%

3béocmn 32 - dgégbob bogmmm dmpnenmdol 306v60cngds 039tmdnl ogobgd0l dnbgwgnm
Table 32 - Distribution of wood volume by slope class

3®OOILO
DEGREE

Ho-5

B 6-15

B 16-25
26 - 35
36 +

8600030 28 - dgbgbob bogm o dopyenmdonlb gobobogngds 0gtomdnl ogobgdol dobgogoom - %

Figure 28 - Percentage distribution of wood stock by slope class
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d90093900 9h39693L, H™A bdgobmzgmmmL (Hyggdolb dgédbol
00060 dmEyemmdnl 57% Bocdmagbogmnd 26 ghowybn
000 390 ©gobgd0l 396MA58dY, Moy doymomgdl hyggdolb
30693mb s330m0 031b9i30900L db0d3b9emMBAL.

BIGOMdOL JIL3MBOBNY

0396 mo0b 99b3mBoinal dobgzom, badobmzgmmmb bhyg-
900L »3ghabo dghdbymo Mgbydbo bocdmoagbowmns
hbommgm 39Mm0og08g, Mo baghmm dotogal 15%-b
0393900.

104

The results show that 57% of the total wood
volume occur on slopes of 26 degrees or more,
whichindicatestheimportance of environmental
protection function of forests.

Slope exposition

Forests on north facing slopes account for the
highest percentage of the total wood stock
(15%).

BIGOMdOL IFL3MBOBOS
SLOPE EXPOSITION
77 442 580 3>-m3 15%
h& Q.
e
67 117 324 3>-m3 B6HE 508 13%
al ... B
58 137 070 3*-m3 11%
00a.
aum [ I
62 342 524 3>-m3 12%
LO3b6.-00a.

G o

69 059 549 3*-m3 13%
LO3bG.

G T I

63 109 127 3*-m?3 12%

bO3b6.-OJL.

al . D

68 616 788 3>-m3 -_ 12%

au . I

62 375 038 3>-m3 FHO.-O3b 12%

alm ..

528 200 000 3*-m? 100%
G .

TOTAL

3000030 29 - G9bgbob bogmom degyenmool 30bobnengds 039G Ml 95b3mBognol dnbggom - F o %

Figure 29 - Distribution of standing volume according to exposition



6.4.2 0400 8Jd800JdO
80630Mm0JdY

hyob d9doh g0l gobosbagmndgdma boggemg badydamgdal
6OML ondyh s dgbsdsdobo bggdn Lobgmdgonl dobgznm.
bggon gandnbms 1.3 d. bodowegdg, 0bg Gmd badyMmdy
hobo dmemm 10 Bemoyha bamenal bogobg.

306b03m6Mgd0m bayyhomgdms dghgbol dmEymmonl
d9d0h900b goabdotMpgds - hyol ghm3zbymmo smboibzal
bmb dg96dbol dgdohgosdo gobobodemgs, mam dgédbal
dndnbatg badshn dmdagoemn 10 Bemab 3gtnmoobm3znl o
dob dgboododobog badyogmm dodnbabg Bemoyto dgdodgds.

GRINIVIYY

bggoob nadgh™do dgdohgde goobogmados ngmasl babgem-
db0gym o 93Makm0 Y6039MLohghol 088089 dgddbogm
m30mGdHmMngodn, 39emdg godMmyemmo bggoal body-
d900¢00b.

1. bd010 306033330006 BOMOIM60)O 8IFOOIBNLY O
0LO30L 3MPIT()

bolb bodogenol dbgogbag, od dgdmbzgzodol dgdothgdd
3000m3dd dbmenme dghhgznmo babgmdgonbmzal bobndydm
0M0M089. bggdb Mmdgmms dgdohgds nadgh™do ok
3oL godmdogmo 39emBy godmom3mgds gobngzzgmol
03060 mm0b d9da(hg00mo 8 bdbadydm ggeMmmonl sbsznlb
03396gd3000b dogh. 0nbgioal dobodgdhgdo dmbggdnmad
36bgonemn dgdohgdal godmygbgdom. dmgemal bodybol
30L00Mgm, 3060dghMgdo 932339390L dbaagbo Bl
dobobinomgogmgonls s Bnl domogdal djmbyg bggol.
30603339000 0306 mm0o0lb dgdohgdobs o sbszob 03bgins
d904dbs “Imfor”-0b d9d39m00m, 3maModd R 3039¢nb
3ddmygbgdom.

0bdanodo godmygbgoymos dobodghegda: ba_incr
- GmamMiE 30b03339m0L obmmdnl dgdohgods, dbh -
GO mamb bob ©osdghen, B, ©d B, - Omami Bbdenab
3060d9h®g00 o & - MmamM3 3mdomgdal hgMdobo
bogaboyEM 3obsbogngdnm N~(0, o), boenm gymMdyms
dmEgdyns 39d9absnmoc:

6.4.2 Forest increment
Definition

To analyse forestincrement, during the fieldwork
selected trees of each species were drilled.
The trees were drilled at 1.3 m height to the
depth of the tenth most recent annual ring.

The definition of wood volume increment is
particularly noteworthy - for the National Forest
Inventory, wood volume increment was defined
as current wood increment for the next 10-year
period and its corresponding average current
annual increment.

Method

Diameter increment was analysed from the
bore core samples of the trees drilled in the
field in laboratories established in llia State
and Agrarian Universities.

1. Model of age and increment in basal
area of tree

Aswithtree height,incrementwas measured only
for selected individuals in the sample plot. The
increment of trees whose diameter was not
measured in the field was calculated by the
function of age and increment in basal area of
the sample plot. The parameters of the function
are adjusted using the existing increments. To
increase model accuracy, parameters group
trees with similar growth characteristics and
growing conditions. The function of age and
basal area increment was created using Imfor,
a program using the R package.

The parameters used in the function are:
ba_incr - as the increment of the basal area;
dbh - as the diameter of the tree; B, and B, - as
the parameters of the function; and ¢ - as the
error term with the approximate distribution
N~(0, o). The formula is given as follows:

ba_incr(dbh) = By + B1dbh + B,dbh? + B5(dbh - In(dbh)) + &

03169309000 3obodys®mgdmam o boY3909Lbm dmgmal
dgbodhgzo 3odmygbgonmnd 33mogdal bbgowolbgs
30000060309. 03 dgdmbzgzedn 0y dmbdEgdgon stmdbozdotabn

Different combinations of variables are used
to fit the functions and select the best model.
If the data is insufficient in the model, the
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0MEgbMO0mdd Bk dmagbagma. dmgemdo godmoygbgdd

09900930 demHahbshoyme dmegmo J3gdme dmgdymo
3-5 306005b¢00bm300:

baincr(apn) = Po + Prdbh + B,dbh?* + B3(dbh

0000MJYe 30Mm00bhn 09dbgod dgdwgan 3G0hgkondgonl
boggydggemdy:

3060000600 1 (mixed-effects model):

e Tree group - increment
e Tree layer

* Plot age class

* Plot site index

* Geobotanic region

306000600 2 (mixed-effects model):

e Tree group - increment
e Tree layer

* Plot age class

* Plot site index

30MN0BON0 3 (mixed-effects model):
» Tree group - increment

e Tree layer

300000600 4 (mixed-effects model):

¢ All trees

30000600 5 (fixed-effects model):

¢ All trees

d9d0(h900L dmEgemgdn gMag0d mommgnem Bgdmombyg-
Mhogn 30600006h9oL, LdbOd 2gyxdo 36 0gbhoxoiznb-
0900 dnbndyd 50 dgbooddobo bob osdghtnl dgdohgds.
bobzgo0l dobodogmydo Mogbgo geddmamns bodomemal
dmEgmmseb dgodgdom, 30600006 od dgdmbggzedo
dmgmdo g3ogghotgol dgho Gomgbmoom ©odmyzo-
0909500 3360000900. bymedg dmgemo dmndagoyms ©d
390033390000 03060 00M09000 d9dodhgde 3mabmdagdyemns
000MmgYmo bobm3znl.

2. 3MBITMoNL 8dao0IdNL 96dNBNL VBMETITIO ©Y
3MMBIVIMION

103086J 0H3IBJBITVN()

V_inc/year = bemoyMo dmgnemonl dgdodgds bobmzgob

106

following alternative model is used for options
3-5 below:

- In(dbh)) + yspa + €

Each option is created based on the following
criteria:

Option 1 (mixed-effects model):

e Tree group - increment
* Tree layer

* Plot age class

* Plot site index

* Geobotanic region

Option 2 (mixed-effects model):

e Tree group - increment
* Tree layer

* Plot age class

* Plot site index

Option 3 (mixed-effects model):

* Tree group - increment
* Tree layer

Option 4 (mixed-effects model):

e All trees

Option 5 (fixed-effects model):

e All trees

Increment models suitable for each of the
above options until at least 50 matching tree
diameter increments are identified in a group.
The minimum number of samples is increased
compared to the height model, since in this
case there are more independent variables in
the model. Up to five models are suitable and
cross-sectional area increment is predicted
for each tree.

2. Formula and procedures for volume
increment analysis

Target rate

V_inc/year = annual volume increment for
a tree



3OMBIVIONY/BM®HAITDY Procedure/Formula

dmgymmonlb 39350900 sbdwmnBabmgal sdsdgdom  Aheightincrement model is additionally used
39900996900 bodsmealb d935hgdal dmwgemo: to analyse the volume increment:

1. DBH t+10 = DBH t0 + Diamincr (mm) 1. DBH t+10 = DBH t0 + Diamincr (mm)

2. Ht+10 = H t0 + bodoweoab dgdohgos bodowealb 2. Ht+10 = H t0 + Height increment from
dmgem0gob, b3 godmygbgdnemns DBH t0 o DBHt+10  height model, were DBH t0 and DBH t+10 is used

3. Vt+10 = DBH t+10 * H t+10 * dmgynemmdnl dmogemo 3. Vt+10=DBHt+10*H t+10*Volume model

0bagm0Bol 36rmEgbo ngmybhdmotgoymos bytomo N2. The process of analysis is illustrated in the
Picture 2 below.

Height t+10
Helght grawth

Helght t0

Volume t+10

by&omn 2 - deagyenmonl dgdo@gonlb 0bscnabol 3Gmpgbob ocnyb®ogns

Picture 2 - Illustration of increment analyses

B3OMOIdNL 30630MHOId: Definition of variables:

DBH t o t+10: 0sdghMo d396oal bodomemgBg 0d DBHtandt+10: diameter at breast height at
dmd9b¢hobm3nlb o 10 Bemal d9damad the present moment and 10 years later

V t: bob dmEnemos e&hmbmsb dodobmgdsdo (t= obbgdymmo  V t: tree volume versus time (t= existing
063960 0®m08s300L dmboEgdn, t+10 = 10 begmab d9dw9a) inventory data, t+10 = 10 years later)

H t: bob bodomemg EOHMLMSb dodobmgoom (t=0Mbgdyemo  H t: Tree height versus time (t=existing
0063960 oM0ds3nalb dmbsigdo, t+10 = 10 Bemob dgdwaad) inventory data, t+10 = 10 years later)

107



ddw0aJad0() Results

300b0eMnd90emn dmboEgdgonab 0033930, Mmd bogdoM-  The results of the data analysis show that
39mb hyggodo dghrgbob Bemoybo dodnbotrg dgdohgds  the annual increment of wood in Georgia’s
bodyomme ghm 3gdhokdg 6 3° dgoagbl. 30b600ob  forests is on average 6 m3 per hectare. Since
dg6dbob dgdohgoodg o dmadma bggonl déwalb dbgmmg-  the increment of wood and the growth of trees

®J330M60 8363600L 3I00MIdY (3%/30)
REGION WOOD INCREMENT (m?®/ha)
0goMo o/
8.6
Adjara A/R
®
3JM0o 7.7
Guria

LOJYFBIM™ - BYM LROBYMO

6.1
Samegrelo - Zemo Svaneti
Wehlohol
] 8. 5.8
Imereti
3(3bgmo - 3Mm0Obgmo 47
Mtskheta - Mtianeti ’
LOJ(3bY - O30bgmo o
Samtskhe - Javakheti '
300 JoHmmo sl
Shida Kartli '
6080 - Mmahbydo o J3gdm L3ObgmO 5
Racha - Lechkhumi and Kvemo Svaneti '
J390m Jodommo s
Kvemo Kartli '
0bgmo
3009 . 4.4
Kakheti
®O0OoLO
e 3.2
Thilisi
LOTYOMME LOJOOMZIM™ o

Georgia

zb&oemn 33 - dg@gbob bemoy®a dodwnbo®y dadodgds Gygnmbgdal dobgcoznm
Table 33 - Current annual increment of wood
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mY809 3036 gbdL obgbl gemndodn, hyggoob babgmdbozn
393000396 m0d o Lbb3s goghmbn, dgtdbal dgdongde
3M390Om330M™m30b00 Mgz0mbgdnl dobgzomai. gbeogmal
bobom baedmagbogmnd dndwnbatkg Bemoyka dgdodgos
6930mbgd0l dobgz0m.

3b6M0gndn BoGdmagbogmn dmboggdgdnab 0 33g3e, OGmA
dgbdbol bemoyto dgdohgonl domowmo dohzgbgomom
3odmomhgzs bLadEbg - 2030bgmNLY S dgaMnl Myanmbgon o
399003960 8.6 /3. 0bg39 Logdome dogmogmn dohzgbgdgemn
093L @ntooabo (7.7 33/3s) o Mado-gmghbydo oo J39dm
1306900l (6.23%/30) ©ga0mbgdl. bmgmm y39emedy odsgmo
dgtdbob dgdohgonom babnomegds §39dm Jatmemal hggnmbo.

LOJ(3bY - Foz0bgmo
Samtskhe - Javakheti

0406
Adjara

339600
Guria

®odo - mghbydo o g399m LRObgmo
Racha - Lechkhumi and Kvemo Svaneti

300 JoOHmmo
Shida Kartli

LOJYEEIMM - BYIM LEOBYmO
Samegrelo - Zemo Svaneti

009Ggmo
Imereti

93bgmo - Imoobgmo
Mtskheta - Mtianeti
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in general is influenced by climate, species
composition of forests and other factors, the
increment of wood varies across regions.The
table presents current annual increment in
each region.

The regions of Samtskhe-Javakheti and Adjara
stand out by their high values of wood increment,
amounting to 8.6 m3/ha. Guria (7.7 m3/ha) and
Racha-Lechkhumi and Kvemo Svaneti
(6.2 m3/ha/a) regions also have a high rate.
Kvemo Kartli is characterized by the lowest
rate of wood increment.
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Figure 30 - Current annual wood increment by region - m? per ha
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30850005 8%/3d  INCREMENT (m*/ha)

A
il
©

7.3 33/3s - m3/ha

6.6 33/35 - m3/ha

6.4 3335 - m3/ha

8
3

6.3 33/35 - m3/ha

b6M336360L 3TSLO
AGE CLASS

80-99 5.6 3°/3s - m3/ha

>100 4.9 33/3s - m3/ha

3000030 31 - dgtogbolb doGog0l dndonbo®y beroy®mo ddsdgds bbmzsabgdnl 3emobgdnlb dobgcogom

Figure 31 - Current annual increment per age class

83000300 (3°/6) 0900 30033MMH0 900006063 83300300 (8%/39)
INCREMENT (m%a) FOREST CATEGORY CURRENT INCREMENT (m>/ha/a)

10 184 983 ABMOMIN60  4.47

BROADLEAVED
74 %

3496 299 6063M3560 153

""" CONIFEROUS
26 %
_ 13681282 LI 60
TOTAL
100 %

30003030 32 - 396560l do®ognb doremnsbn o dodnbody dgdodgdo - mmenm3sbn, 606303060
Figure 32 - Distribution of current annual increment by forest category
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A\ vV ORE

| P Gy

806./Min. D 210 cm

obo®mn 1 - doébogo®n 96560l dgo3obgdnl 3GHmpg M
Appendix 1 - Procedure for assessing deadwood

obo®m0 2 - dmBo®-00dmbyigb0lb 9G0ibz0b dHMEILYGY

Appendix 2 - Procedure for inventory of regeneration
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005(-5000653960b LsbodT BsBHMMdO (R - 1.5 )
Regeneration sample plot (R — 1.5m)

bob @oglogon®o ©osdgB®o 8sd. < DBH < 15b3. (R—5 )
Tree DBH 8cm. < DBH < 15cm. (R —5m)

bob ©dgbsgor®o @osdgBH®o 15.163. < DBH < 3063. (R—10d)
Tree DBH 15.1cm. < DBH < 30cm. (R — 10m)

bols BogbagosIOo ©osdgEH®o 30.163. < DBH (R— 15 9)
Tree DBH 30.1cm. < DBH (R—15m)

| 36358330 5 BHYob Fsbsbosmgdergdob 3Gy (R - 258)

A layer of the landscape and forest features (R -25m)

oboGm0 3 - 9Gmgyemo bggdol sm@orbss/dg030b900b dGME©IGY
Appendix 3 - Procedure for inventory/assessment of individual trees

0539¢g 50F)HI0mdS
Field equipment
3esB39®0 306&gdubo bols G0
Tablet Vertex Laser GEO Increment borer

S

053930l Lsbmdo dsxms
Diameter-measuring tape

MODNOMS
Calliper

©bo&m0 4 - @go-b boggemy o@gyh30emmd0
Appendix 4 - Forest field equipment
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60830
330060
REGIONS Fagus
orien talis
0gomo o/ )
Adjara A/R 32.1%
63600 o
Guria
LOBIBGIM/
99m L3V6gMO .
Samegrelo/
Zemo Svaneti
0636)3@0 2060
Imereti
33bgmo - 8m00bgma .
Mtskheta - Mtianeti 2>
U&)a(jb{] - sosobamn o.8%
Samtskhe - Javakheti
800 Jodmmo )
Shida Kartli 29.6%
®0go - mghbydo/
9399m L3OBgmO )
Racha - Llechkhumi/ AT
Kvemo Svaneti
0806(‘0 006)0’)@0 .
Kvemo Kartli 26.1%
3obgmo )
Kakheti 39.4%
®d0m0oLO )
Thilisi 11.4%

0@3MLO3WIMN

65930
SOBMLIZWIGH0

Picea
orient alis

25.2%

8.7%

11.5%

6.2%

0.0%

38.2%

19.7%

6.3%

1.0%

MBbOWY
303306030

Carpinus
caucasica

4.7%

12.4%

5.5%

16.5%

19.4%

3.0%

9.7%

8.2%

22.0%

24.3%

26.3%

LM30
3033060360

Abies
nordmanniara

13.8%

6.9%

25.2%

1.5%

10.8%

3.8%

19.0%

6500
33306030

Cast anea
Sati va

11.8%

9.0%

5.0%

18.3%

0.6%

2.3%

0.7%
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®330M60
REGIONS

0goMmo o/6
Adjara A/R

39600
Guria

LOJgaM g™/
B90m LR3ObgMO
Samegrelo/
Zemo Svaneti

0996gm0
Imereti

9(3bgmo - IM0vbyMO
Mtskheta - Mtianeti

LOJ(3bY - FO3ObgMO
Samtskhe - Javakheti

30O JoOmmo
Shida Kartli

Mogo - emghbydo/
9399m L3OBbyMO
Racha - Lechkhumi/
Kvemo Svaneti

J399m dodHomo
Kvemo Kartli

3obgmo
Kakheti

®o0mobLo
Thilisi

0)b3IWY
63b3L0S60

Alnus
barba ta

5.1%

19.4%

11.4%

8.3%

1.7%

0.2%

0.6%

3.2%

0.8%

B0330
30330003600

Pinus
hama ta

0.3%

2.9%

0.4%

0.7%

24.4%

14.6%

0.6%

3.3%

3.6%

0.9%

adbd
36090

Quercus
iberica

1.1%

0.2%

2.3%

5.0%

8.9%

3.5%

4.2%

5.1%

15.3%

5.3%

32.6%

Bo6b30
30330b03960

Tilia
caucasica

1.5%

6.0%

2.4%

3.0%

0.7%

0.3%

0.9%

2.7%

1.7%

6.7%

6.0%

MBb0WY
508MBbNWY

Carpinus
orien talis

0.1%

0.0%

0.6%

0.8%

1.3%

0.0%

0.6%

0.2%

7.0%

2.2%

2.7%

oboGmn 5 - dgergbob bogmomm domognl 3HmEgbdyemn 306060em9ds Gg3006930b0 O doGomon

d96560060 bobgmdgdol dobgognm
Appendix 5 - Distribution of wood stock in each region by main woody species %
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03030 30330L00L
Celtis caucasica

0OHMOZ3060
(0900L by)
Cercis siliquastrum

00mMO3BOMO
9300960YMm®B0060
Cerasus microcarpa

096MY9bo
HOOOBRBOHMMO
Pyrus salicifolia

30030
3M0BOBOBMNMOO60
Spiraea hypericifolia

03390300 WIOEO
Eucalyptus globulus

39Mbgo bgomm
Populus hybrida

MIYIMOYIO 30HoMO
Ulmus minor

MOIYNJOM MOJYNJYO™
Rhus coriaria

mbomo

h309eg0M0g0
Corylus avellana

09O
Rhododendron luteum

030(300 MMYao
Acacia dealbata

0MHyYo mo®H30bmaoL
Betula litwinowii

00MO3BOMO 3BOMY
604ymx30060
Prunus cerasus

0B gmmby®do
Buxus colchica

3O03mo
BONOMOOZO0CIYI0
Spiraea crenata

030M®0go
h399cm9o®030
Smilax excelsa

BMAdGH IO
Mespilus germanica

MIMOYI J0dgzgemo
Ulmus glabra

MOYNIYOm HobYM 0o

Rhus chinensis

mbdgmo d7hLYLOOLO
Alnus barbata

03060 mgm®0o
Fraxinus ornus

bObIMdd

Species

OMON(300
mM9bgm®mOboL
Albizzia julibrissin

oMY 8903909300
Betula medwediewii

000 0OMOIBOMO
Prunus avium

0MHmBaymo
£3039e90oM030
Punica granatum

OxbO
3900M3IMO0MO
Laurus nobilis

3000 (hyob
Vitis sylvestris

®0330L0MO

Ruscus aculeatus

0603mO
h309e9goM0g0
Cotinus coggygria

MOYNJYO™

Rhus coriaria

®b3gmod BOEOMO
Alnus incana

060 H39xmMgdM0g0
Fraxinus excelsior

O3MMHRWO dhgdoLyodo
Amorpha fruticosa

0Myo 89998900060
Betula pendula

0030330 003M600L

Phyllostachys
bambusoides

3mMa0hood LOJYZOMO
Gleditsia triacanthos

©930
Rhododendron
caucaseum

396bgo dnmHOHMMOZ0
Populus tremula

MIMO JOOMIYMO
Ulmus georgica

MOJNOd MYJOM0
Morus alba

mbomo gmmbydo

Corylus colchica

mb3dgmo dogo
Alnus glutinosa

30300m0 30633M00L
Juglans mandshurica

06Bmo HogMobob
Sambucus tigranii

obgogmo
Rosa canina

09My960
30830L0ogyco
Pyrus caucasica

3mgda 30330L00L

Astragalus
caucasicus

©OE3IMO 3030
Sambucus nigra

39Mbgo 3030
Populus nigra

MYMO
£33 90M0g30
Ulmus carpinifolia

MJYmo Jogo
Morus nigra

mbomo JoOmymo
Corylus iberica

00eMMY60

h399mgd®og0
Tamarix ramosissima

30300
£309w90M030
Juglans regia
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30600 393060
Carya illinoinensis

3300M 3GH0OMO
Ligustrum lucidum

3mBobydo

JoOHmImMO
Berberis iberica

39690 Bomgemo
Crataegus microphylla

306OM0b0o Y630y
Citrus unshiu

000M39MH0 HJ0obo
Daphne axillaris

0m(30
Vaccinium myrtillus

d9bo gmmbyco
Quercus hartwissiana

60d30
OMAMLOZMYM0
Picea orientalis

6939MHAboMO
dobzommmmemm3zebo
Acer platanoides

303mMm3600
09®»Hdam0o60
Paulownia tomentosa

30H00OMOEO
OMAMLOZMgMAL
Clematis orientalis

33000 H399mgomgn
Ligustrum vulgare

3mBobyho

h30amgoMago
Berberis vulgaris

39OOOMOLEMEbY
0goMmabL
Genista adzharica

3070mM
Malus orientalis

00E0Mm39M0

h399em9d®030
Daphne mezereum

amEbo®o
30330LogMo
Ribes biebersteinii

93bo domomamaly
Quercus macranthera

69396MHbOMO dMY30
Acer pseudoplatanus

6939Mhbomao
006360l
Acer campestre

700L3060 dyhgobydG0
Jasminum fruticans

bObIMdS

Species

30H00OMOEO
Clematis vitalba

380306 ™MLO
3m®0dMbHOMIYM0
Cupressus horisontalis

3M030Hm3gH 0o
003Mmbyo
Cryptomeria japonica

MO®WOb0d
Pterocarya pterocarpa

30Y30omo
Rubus sp.

9m(330 30330L0AL
30MOMO
Vaccinium
arctostaphylos

amEbodo
30MOmMIM0L
Ribes alpinum

d3bo goOmymo
Quercus iberica

69396mhbomo
OO0 dMY30
Acer velutinum

6939Mhbomao

JoOmymo
Acer ibericum

70L3060 6O3Z0MO
Jasminum officinale

30(hOM30
0036mb0oLYOG 0
Catalpa bignonioides

33M0bhbo
Prunus spinosa

3369m0 36030
Crataegus orientalis

o030
Ficus carica

00E0m39M0
30MOmMIm0bL
Daphne glomerata

0mE330 MG
Vaccinium uliginosum

0333ymo
Eriobotrya japonicaa

93bo gommab
Quercus
pedunculiflora

6939MHAboMO
MOOMOIMO
Acer tataricum

6939MhbomMO
Jodoxo
Acer cappadocicum

Hlvlwlvl
Rubus bushii

390000
3000Mogho

Cedrus deodara

3™ado
Cydonia oblonga

39690 8030
Crataegus
pentagyna

m03mbo M0dmbo
Citrus limon

00F0m39M0
3mbhmyMo
Daphne pontica

dm330 Bomgmo
Vaccinium idaea

93bo 089G ymo
Quercus imeretina

d3bo g mbal

Quercus
dshorochensis

6939MHhboMO
30MmOmMO dmob
Acer trautvetteri

MgdeOhmB3000

£3039e90M0g0
Laburnum
anagyroides

®m060600 307
030300
Robinia
pseudoacacia



OEbogmo
30330L0yMo
Carpinus caucasica

Lbmdo 3ogzoLoydo
Abies nordmanniana

hoOoxo 66mGo
Salix alba

JB3oMNJO
Philadelphus
caucasicus

x0330 3030
Pinus nigra

0300 30MOMMO
Juniperus excelsa

3060660
Swida australis

39490 96396m60L
Rhododendron
ungernii

(303030 30330LOYM0
Tilia caucasica

3bgb0L BodmmO
A399mM90®030

Aesculus
hippocastanum

dobggmo gdobo
Viburnum lantana

MHEbomo
3083M3bommo
Carpinus orientalis

LYIO® 3OEbYGO
Hedera colchica

HY63™ 003MbyMo
Aleurites cordata

9b®o30
Ostrya carpinifolia

QIoho goemob
Elaeagnus angustifolia

0300
96 OZ30MBOYM®BO
Juniperus polycarpos

80600 d0bmo
Cornus mas

ddato
Rhododendron
ponticum

3oEbgo
B3GH0MBOMNHEMMZ060
Tilia cordata

3oG®OMHYo30
30330LogMmo
Lonicera caucasica

dobggmo
Viburnum opulus

bObIMdd

Species

LO3BYMO
LOMMAIBRMOHMENO
Cistus salviifolius

LIO® H3JIMIOH030
Hedera helix

(O haehuely
Prunus cerasifera

10330 9MOOM0L
Pinus eldarica

goigo

Hippophae rhamnoides

300 JObOMO
Juniperus pygmaea

d0boo
Cornus mas

hoo Hobyho
Thea sinensis

3o EIMO 033760
Sorbus graeca

3bG®OMHYo30
JoOHMIMmO
Lonicera iberica

domdgo
Zelkova carpinifolia

LOMLOMOFO
Pistacia mutica

HoMoxn0 3abomo
Salix caprea

bhyob 3m@bo
30330L00L
Cytisus ruthenicus

130330 30330LOYO0
Pinus hamata

03303960
Periploca graeca

300 Jo30
Juniperus foetidissima

dmmbgo dmmbgo
Padus racemosa

hobagoma 3emodmdolL

Halimodendron
halodendron

3oOHEIMO MOTJIO
Sorbus torminalis

3b®oMHYyog0 F0go
Lonicera caprifolium

d9d3o h3oamgo®030
Paliurus spina-christi

LOGZOIMO
£303mgoM030
Cotoneaster
integerrimus

HoMOR0 IHOOOMO
Salix babylonica

JmbmzgodMo

A3 90030
Taxus baccata

30930 LeLBEMZLZOL
Pinus sosnowskyi

©300
3MdgemB0ob30060

Juniperus oblonga

300 Bomgamo
Juniperus oxycedrus

dd4oco boObm3z0L

Rhododendron
smirnowii

AodHO30IMO
h3gumadMago

Pyracantha
coccinea

3o®E9Mmo gbogo
Sorbus caucasigena

dobggmo
lOIWILTRIH)

Viburnum orientale

ddgbhbmo
Ruscus colchicus
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BOOmMO 003Mby&H0
Castanea crenata

goOM0
OMAMLOZMYMOL
Platanus orientalis

dYm®0o 3mmbyMo
llex colchica

bggMamo
h3gmgd®M030
Frangula alnus

FMbEmMO
h3gmgd®Mago
Staphylea pinnata

Bodmo A3gYmM9dE®0g30
Castanea sativa

gobdyomo
30609OBOMEM0060
Euonymus latifolius

bgdycmomo
Ailanthus altissima

bm®Eo®wg©OO
30330L00L
Atraphaxis caucasica

0G0l dyo
HoO63OMOMO
Ephedra procera

LObIMBY
SPECIES

Boggmo
0MIMLOZMIYM0

Fagus orientalis

gobdyomo
099999900060
Euonymus verrucosus

bgdo30 009G YO
Rhamnus imeretina

by®3o hzgymod®ag0
Diospyros lotus

0G0l dyo
330h0LYdG®O
Ephedra equisetin

B8yog30 6yog0o
Prunus laurocerasus

gobgyoho
A309m™gd®030
Euonymus europaeus

bg3do30 FogzEoa0
Rhamnus pallasii

by®H3dgmo
A309m™gd®030
Grossularia reclinata

64030
Prunus laurocerasus

dym®o 93O M™M3YMm0o
llex aquifolium

bgdogo
H309mgdc 030
Rhamnus cathartica

FMbFmMMO
3mmbyco
Staphylea colchica

oboGmn 6 - B90-b boggemg bodydomgody ngbdnozogotgdycmn bobgmdgdal boo

Appendix 6 - List of species identified during the NF! field works

.‘30380 15960333 BdGOMB3BI 333SSMEIFINO LdOLIMBS)
Pine (dominant species of the sample plot) ‘

@JB0M60L LOBR3GIS0
Boundaries of the region
B0330 (5560873 BdG@MM3HI SALIBIR0D 155bIMBS)

Pine (identified species of the sample plot)
2 2 2 ;m&;mawm (M33306IIR0 HIGOSMA0S

BY00) RIBIGIN0O 15560393 BdGMMBO Temporarily occupied territory

Forest-covered sample plot

@obo&m0 7 - @50 3083000960 a0g300 3036039900
Appendix 7 - Map of pine distribution

118



3Tbd (1556003 BSGOMBHBI BS3SBHMEISIRO  155bIMdS)
Oak (dominant species of the sample plot)

. 3Tbd (155600I30) BIGMMBBI SALIFIRO 155bIMBS)
Oak (identified species of the sample plot)
BYO0) RIBIGIR0 LIGNTIBM BIGOIB0 R&EM3300) M3I0ETEIR0- SIGOSMG0S
Forest-covered sample plot Temporarily occupied territory

@IO0OMEOLs SHRIGIBO
Boundaries of the region

bG8 - Bg30: JoOmYen dybob 3ogtpgemgdo
Appendix 8 - Map of georgian oak distribution

TSR0 (155603393 BSGMMBHI 333SBHMEISTRN 1sdLIMBS)
Chestnut (dominant species of the sample plot) GIBOBOL 1dHRIGIS0
Boundaries of the region

. TR0 (155603980 BI@MMRBBI SALIFIRN0  1sSLIMBS)

Chestnut (identified species of the sample plot) V/ REMIBO0 MSI0GIAL0 BIGOBMGOS

BYO0) RIBSGIRO 155608IBM BSGOMB0 Temporarily occupied territory
Forest-covered sample plot

ob0®M0 9 - 10 3977900030 bO0C200 30391397900
Appendix 9 - Map of chestnut distribution
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B 33GYS60 (LS603TFM BSGMMBHI BOBSGMBEIBIR0 sdLIMBS)
Alder (dominant species of the sample plot) I: GIB0MBOL 1SHRIGIB0

. 33GY60 (1LI60FIM BIGMMRBBI SGLIBIRO LILIMBS) Boundaries of the region
Alder (identified species of the sample plot)

BY00) RIBIGIRN 155603TIM BSGOMBO)
Forest-covered sample plot

W RAMIBO0) MIFINAGIEIR0 BIGOBIH0S
# Temporarily occupied territory

0obo®m0 10 - G720 GI299600 333004907900
Appendix 10 - Map of alder distribution
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The publication of the first Georgian National Forest Inventory results has been prepared within the
framework of the project “Enabling the Implementation of Georgia’s Forest Sector Reform - ECO.Georgia”,
funded by the Green Climate Fund (GCF), the German Federal Ministry for Economic Cooperation and
Development (BMZ), the Swiss Agency for Development and Cooperation (SDC) and the Government of
Georgia (GoG) and implemented by the Ministry of Environmental Protection and Agriculture, through its
subordinated agencies, the Ministry of Economy and Sustainable Development of Georgia (MoESD) and
Deutsche Gesellschaft fur Internationale Zusammenarbeit GmbH (GlZ).

The information and opinions included in this publication are based on the research and do not necessarily
represent the official opinion of “ECO.Georgia” project donors.
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