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Introduction and context  

 

The objective of the present report is to highlight the main results of the forest inventory 

of Chokhatauri forest unit which took place over a three-month period between July and 

the end of September 2017. The inventory was conducted in compliance with Georgian 

Government Resolution No. 179 on the approval of Rules for Forest Inventory, 

management planning and monitoring. The outputs of the inventory are to be used for 

developing an associated sustainable forest management plan for Chokhatauri forest unit 

in accordance with best international practice.  
 

The inventory was undertaken within the framework of the annual work plan for the 

Austrian Development Agency (ADA) forest law, enforcement and governance 

programme (FLEG). This programme dates back to 2007 and is financed by a trust fund 

managed by the World Bank and financed originally by the Austrian Government 

through ADA. The origins of the programme are based on the World Bank teaming up 

with the European Union, the International Union for the Conservation of Nature (IUCN) 

and the Worldwide Fund for Nature (WWF) to support Georgia, Armenia, and other 

European Neighbourhood and Partnership Instrument (ENPI) East countries in their 

efforts to improve FLEG in the region.  

 

The overall objective of the Programme is to promote sustainable forest governance, 

management, and protection of forests in participating Programme countries, ensuring the 

contribution of the region's forests to climate change adaptation and mitigation, 

ecosystem and biodiversity protection and to sustainable livelihoods and income sources 

for local populations and national economies.  

 

The current report presents the main results of the inventory of Chokhatauri forest unit, 

and is split into the three following distinct sections: 

 

- a brief introduction to Chokhatauri forest unit; 

- the preparation for and implementation of the forest inventory;  

- presentation of the key results of the forest inventory (based on a synthesis of the 

project’s inventory data-base).  

 

As previously mentioned, this report and in particular its associated data-base, are to be 

used by the team responsible for elaborating the sustainable forest management plan for 

the forest unit. This is key, as the information collected during the inventory should be at 

the base of all decisions linked with the future zoning and proposed management 

prescriptions for the forest unit.  

 

1. Brief introduction to Chokhatauri forest unit 

 

Chokhatauri forest unit is located within the administrative territory of Chokhatauri 

Municipality in the district of Guria some 300km West of the capital Tbilisi. The 

municipality shares borders with the municipalities of Samtredia and Vani in the North, 
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Khulo and Adigeni in the East and Ozurgeti and Lanchkhuti in the West (see following 

map).  

 
Map 1: Chokhatauri forest unit in Georgian context 

 

Chokhatauri municipality has a total surface area of some 825 km2 (82 509 ha). Its 

administrative center is the town of Chokhatauri with a population of around 2 000. The 

municipality consists of 23 administrative entities (formerly known as Sakrebulos), 

including one town and 22 territorial bodies. In total there are 60 villages, 9220 

households and 24 760 residents in the municipality (IUCN, 2012).  

 

Chokhatauri Municipality is located at the foot of the southern slopes of the Guria Range 

with around 60% of the municipality found in highly segmented mountainous terrain with 

numerous plateaus and gorges. In terms of climate, the municipality is subjected to clear 

altitude-related zoning, with a more humid subtropical maritime climate in the lower 

areas (500- 600 m), and more humid, moderately warm and cool climate in the upper 

reaches. For example, average annual temperature in the lowlands is around 12°C 

(Chokhatuari), whereas in mountainous areas this drops to around 3.4°C (Bakhmaro). 

Average annual precipitation is between 1 500-1870 mm. Prolonged snow cover is 

relatively rare in the lowlands, while in the mountains it can last for up-to 5-6 months.  
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Vertical vegetation zoning in Chokhatauri region 

The following text is taken from the project related thematic report on the biodiversity 

of Chokhatauri forest unit. 

Vegetation distribution studies in the Chokhatauri area have revealed six vertical 

vegetation zones in the region (Zazanashvili et al., 2000). These zones and their 

associated vegetation composition are as follows:  

Al. Mixed broadleaf forest zone: 500 – 600m  

This zone comprises the coastal part of the Kolkheti Lowlands and is characterized by 

subtropical climate forests. This forest type is composed of the following main tree 

species: Sweet chestnut (Castanea sativa), Strandzha oak (Quercus hartwissiana), 

Imeretian oak (Quercus imeretina), Caucasian wingnut (Pterocarya pterocapra), 

European hornbeam (Carpinus caucasica), European alder (Alnus glutinosa subsp 

barbata) and Caucasian Persimmon (Diospyros lotus)  

The understory is made-up of an abundance of cherry laurel (Laurocerasus officinalis), 

Pontic rhododendron (Rhododenron ponticum), Black Sea holly (Ilex colchica), box 

(Buxus colchica) as well as several species of lianas such as - Colchis ivy (Hedera 

colchica) and greenbrier (Smilax excelsa), etc. 

A2. Chestnut forest subzone - 500-1000-1200m 

Despite its name, pure chestnut forests practically do not grow in this zone. Rather 

chestnut is mostly mixed with beech or hornbeam, creating mixed beech-chestnut or 

hornbeam-beech-chestnut forests. The following species also make-up this zone: Colchic 

oak, Bigleaf lime (Tilia dasystyla subsp caucasica), Norway maple (Acer platanoides), 

European alder, Oriental beech (Fagus orientalis), etc. The understorey is mainly formed 

of: box, cherry laurel, buckthorn (Rhamnus imeretina), Pontic rhododendron, and bladder 

nut (Staphylea colchica).  

B. Humid beech forest zone – 800-1000m - 1400-1800m 

This is a subzone of beech forests (Fagus orientalis) present in mountainous areas of 

Chokhatauri Municipality, from 800m to 1400-1500m. 

The main species making-up this zone include beech, chestnut, oak, maple, hornbeam 

and alder. The zone is mainly spread over mountain slopes in the territory of Chokhatauri 

Municipality. The undergrowth is represented by Pontic rhododendron, cherry laurel, 

box, hazel and blueberry. Beech is the dominant species above 800 m, mixing with 

Caucasian fir (Abies nordmanniana) and Oriental spruce (Picea oreintalis) in higher 

areas. The 1500-1600m zone is dominated by spruce and fir. Meadows and scrublands 

have developed above the tree line. These open areas are used as pastures and for hay 
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making by the local population. There are Pontic oak (Quercus pontica) groves in the 

environs of Chokhakouri Village. 

Beech (Fagus orientalis) is found in pure stands within the main boundaries of its vertical 

zone (1000 -1400m). At the lower boundary of this zone, beech also grows with chestnut 

(Castanea sativa), hornbeam (Carpinus caucasica) and bigleaf lime (Tilia caucasica), 

Oriental spruce (Picea orientalis) and solitary specimens of Caucasian fir (Abies 

nordmanniana) can be found mixed with beech at its upper limit.  

C. Nemoral coniferous forest zone – 1000-1400m – 1800-2100m  

Within the territory of Chokhatauri Municipality, the coniferous forest zone and 

specifically subzone of Caucasian fir (Abies nordmanniana), Oriental spruce (Picea 

orientalis) and pine (Pinus kochiana) forest develops at 1400-1800m. Some coniferous 

species, for example fir, spruce, or mixed fir-spruce or beech-fir stands are encountered 

both at lower and higher elevations, between 900 – 2100m.  

The understory of Chokhatauri Municipality coniferous forests is formed by: Vaccinium 

arctostaphylos, Daphne pontica, Rhododendron luteum, Laurocerasus officinalis, Ruscus 

ponticum, and ferns such as: Athyrium filix-femina, Dryopteris filix-mas and Matteuccia 

struthiopteris. Among the herbs: Viola reichenbachiana, Sanicula europaea, Oxalis 

acetosella, Vicia crocea, Dentaria bulbifera, Polygonatum orientale and Carex sylvatica. 

The following species are recorded at higher elevations and specifically above 1850 m: 

Calamagrostis arundinacea, Milium schmidtianum, Gentiana schistocalyx, Hieracium 

prenanthoides, Polygonatum verticillatum, Valeriana aliariifolia, etc. 

D. Subalpine crook-stem forest and meadow zone, 1600-1800m – 2400-2700 

Subalpine vegetation spreads from 1800m to 2400m.  The subalpine zone is divided into 

the lower subzone with forest elements dominating; and the upper subzone with alpine 

elements dominating.  

Birch forests grow between 1800 m and 2200 m being formed by Litwinow's birch 

(Betula litwinowii) which mainly occupies the more northerly slopes. The upper tree line 

is situated at 2400-2500 m, where 2-3 m tall crook-stem birch and mountain ash (Sorbus 

aucupari) grow alongside Caucasian rhododendron (Rhododendron caucasicum) and 

other evergreen shrubs in the understory. Only low, crook-stem birch and Caucasian 

rhododendron grow close to the upper tree line (2450 - 2500m). Other species 

characteristic to these areas are: Betula litwinowii, B. radeana, B. pendula, Sorbus 

caucasigena, Salix caprea, S. kazbegensis, Rhododendron caucasicum, Vaccinium 

myrtillus, V. uliginosum, V. vitis-idaea, Daphne glomerata, D. mezereum, Anemone 

fasciculata, Polygonatum verticillatum, Swertia iberica, Festuca drymeja, Calamagrostis 

arundinacea, Dolichorrhiza renifolia, D. caucasica, Cicerbita racemosa. 
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Crook-stem subalpine trees and subalpine shrubs are mainly represented by mesophilic 

dendroflora of the Tertiary period. Except for the main forest-forming species such as 

Oriental beech (Fagus orientalis) and Litwinow's birch (Betula litwinowii) - important 

relict elements of flora and endemic species of the Caucasus, Georgia, Kolkheti and 

Adjara are present. Among these are: Medvedev’s birch (Betula medwedewii), Pontic oak 

(Quercus pontica), buckthorn (Rhamnus imeretina), viburnum (Viburnum orientale), 

Pontic rhododendron (Rhododendron ponticum), Black Sea holly (Ilex colchica), cherry 

laurel (Laurocerasus officinalis) androck red currant (Ribes biebersteinii). Woody plants 

found in subalpine crook-stem forests also include: mountain ash (Sorbus boissieri, S. 

subfusca), Balkan maple (Acer trautvetteri) and the relatively rare aspen (Populus 

tremula).  

Undergrowth is rather light, although rich in species, with the following being found: 

daphne (Daphne alboviana), February daphne (Daphne mezereum), goat willow (Salix 

caprea), common hazel (Corylus avellana), mountain currant (Ribes alpinus), mountain 

ash (Sorbus colchica), Greek whitebeam (Sorbus graeca), blackberry (Rubus 

caucasicus), Caucasian blueberry (Vaccinium arctostaphyllos), whortleberry (Vaccinium 

myrtillus), viburnum (Viburnum orientale), honeysuckle (Lonicera caucassica), savin 

juniper (Juniperus sabina), etc.  

Herbs worthy of mentioning include: hard shield-fern (Polystichum lobatum), hart's-

tongue fern (Phyllitis scolopendrium), sedge (Carex medwedewii), Luzula 

pseudosudetica, Muscari polyanthum, forget-me-not (Myosotis amoena) andrough 

comfrey (Symphitum asprtum), etc.  

Subalpine meadows are somewhat a continuation of subalpine crook-stem forests. The 

height of herbs rarely exceeds 1 m. Floristic composition makes subalpine meadows 

different from each other. As a result, three main groups of meadows including 

gramineous grass, gramineous herbs and forb meadows are distinguished there. 

The main species found in gramineous subalpine meadows are: Anthoxanthum odoratum, 

Deschampsia caespitosa, Lerchenfeldia flexuosa, Trisetum flavescens, Phleum alpinum, 

Agrostis planifolia, A.. tenuis, Poa iberica, P. longifolia, etc. Of these species matgrass 

(Nardus stricta), which is classed as a weed found on pastures should be given special 

mention. Gramineous grass meadows are mainly developed over southern facing sunny, 

dry slopes. 

Gramineous herb meadows are created by the above listed and the following species: 

Carum carvi, C. meifolium, Ajuga orientalis, Betonica grandiflra, Trifolium ambiguum. 

These plant communities are mainly found over humid and northern slopes. 

Usually gramineous herb meadows are present in many variations. St. John's wort’s 

species (Hypericum perforatum, H. polygonifolium, H.pruinatum) create during 
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flowering prominent aspects over stony and sandy slopes; the following species  also 

grow here: Thymus caucasicus, Melamphyrum caucasicum, Androsace intermedia, A. 

albana, Stachys macrantha (Betoniсa grandiflora), Scutellaria pontica, Calamintha 

grandiflora, Verbascum alpinum, Scrophularia chrysantha, Aconitum orientale, 

Potentilla erecta, etc. 

E. Alpine grasses and shrub zone - 2400 – 2850m  

Vegetation of the alpine zone is mainly represented by low shrubs such as: Caucasian 

rhododendron (Rhododendron caucasicum), blueberry (Vaccinium myrtilus, V. 

uliginosum), February daphne (Daphne mezereum), juniper (Juniperus pygmaea), forb 

meadows and scree vegetation. 

The main representatives of forb meadows are: Anemone (Anemone fasciculata), 

common hedge nettle (Betonica grandiflora), Caucasian decampane (Inula glandulosa), 

aven (Geum speciosum), sedge (Carex pontica), etc. Transitional forms between sods and 

alpine meadows are represented by low grass associations, or so called alpine snow-beds 

that are created by active participation of: sandwort (Minuartia oreina), alpine cinquefoil 

(Potentilla crantzii), Alpine forget-me-not (Myosotis alpestris), lady's mantle (Alchemilla 

sericea), buttercup (Ranunculus brachylophus), bellflower (Campanula alpigena), 

baby's-breath (Gypsophilla tenuifolia) and others, e.g.: Heleocharis palustris, Saxifraga 

sibirica, Swertia iberica, Pedicularis crassirostris, Chamaenerion hirsutum, Juncus 

alpigenus, J. bufonius, Sagina saxatilis, Corydalis erdelii, C. emanuelii, Caltha 

polypetala, Cardamine uliginosa, etc.  

High grass and gramineous-sedge meadows are mainly formed by: meadow grass (Poa 

supina, P. alpina), fescue (Festuca supina) and sedges: Carex oreophila, C. canescens, 

C. leporina, etc.  

Environmental conditions of alpine rock and scree-stony ecotopes are extremely 

unfavourable and harsh. Some plant species such as cinquefoil (Potentilla brachipetala), 

campion (Silene physocalyx), speedwell (Paederotella pontica), Scutellaria pontica, 

rockfoil (Saxifraga repanda, S.pontica) andhogweed (Heracleum albovii) grow only on 

rocks and in their cracks. Among those shrubs found are: buckthorn (Rhamnus 

microcarpa), lingonberry (Vaccinium vitis-ideae), northern bilberry (Vaccinium 

uliginosum), February daphne (Daphne mezereum), crowberry (Empetrum caucasicum), 

various species of rockfoil (Saxifraga moschata, S. pontica, S. exerata, S.cartiliginea), 

houseleek (Sempervivum globiferum), whitlow-grass (Draba polytricha ), etc.  

 

Past forest inventories in Chokhatauri forest unit: The first forest inventory in the 

Chokhatauri area was conducted in Bakhmaro Forestry unit in 1945, which later joined 

Chokhatauri Forest unit. In 1948-1949, the inventorying of stands within Zemo Surebi, 
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Shua Surebi, Zoti, Chokhatauri and Mzhave Tsklebi forestry units was conducted.  The 

next forest management activities in Chokhatauri Forest unit area were conducted in 1978 

on the basis of Forest Management Instruction requirements.  

 

The most recent forest inventory of Chokhatauri Forest unit was conducted in 1988 by 

the State organization “Tkeproeqti”, with Chokhatauri Forest unit being divided into six 

specific units which still remain today, namely: Chokhatauri, Shua Surebi, Zemo Surebi, 

Mzhave Tskali, Zoti and Bakhmaro.  

 

In 2003 state forest fund data was recalculated for the whole of Georgia. In terms of 

Chokhatauri the total area amounted to 57 244 ha, of which 55 952 ha was covered by 

forest. In 2010, 7 873 hectares were given over to a private license holder, of which 7 735 

ha was forest. Therefore, the State Forest Fund dropped to 49 371 ha, of which 48 217 ha 

was classed as being under forest. The decree approved by the Georgian Government 

dated 4 August 2011 resulted in former agricultural territories being removed from the 

State forest fund. Therefore, the total area was reduced by 5 329 ha of which 5 812 ha 

was under forest cover. This resulted in today’s forest fund figures of 44 042 ha in total 

area and 42 405 ha under forest cover. The difference in total forest area between 2003 

and today and the associated stand differences are shown in the following table.  

 

Total 

thousand m3 m3 - 1 ha 
Total 

thousand m3 m3 - 1 ha
Total 

thousand m3 m3 - 1 ha

2003 99 II,7 0,52 7 854 162 5 405 265 106 2.2 48 217 20 344

2017 73 II,0 0.47 6 350 149 2 012 179 87 2.0 42 405 11 245

Changes + - 14 -26 +0.7 -0.05 -1 504 -13 -3 393 -86 -9 -0.2 -5 812 -9 099

Total in 

Chokhatauri 

forest unit

Table 1: Chokhatauri forest unit, comparision between inventory data from 2003 and 2017

Total mature 

and over 

mature stands 

area, ha
Age Bonitet Density

Total Mature and over mature
Forest 

inventory 

year

Average Stand stock
Average Increase 

Total area, ha

 
 

The important difference between mature and over-mature stands in ha in 2003 and 2017 

is a direct result of cutting of such stands over the 14-year period. This has had a knock-

on effect on the other stand parameters such as age, density and volume.   

 

2. The preparation for and implementation of the forest inventory  

 

2.1. Mapping tasks undertaken prior to fieldwork  

 

Prior to fieldwork the basic cartographic and spatial data of the entire Chokhatauri 

territory was prepared through the use of GIS. Work was based on 2015-2016 

orthophotos provided by the Georgian National Forestry Agency showing the existing 

forest fund and registered parcels. The borders of the forest blocks (6) and quarters (393), 

rivers, roads and settlements were digitalized using the orthophotos. The 6 forest blocks 

were previously identified in 1988. In terms of the forest quarters an additional 130 

former neighboring community quarters were added to the total making 393 (see 

following table).  
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Of the 393 quarters, a total of 66 (17%) are located within the forest area under long-term 

lease. Quarters under long-term lease are located in the forest blocks of Zemo Surebi (22-

26 and 49-51) and Zoti (9-12, 24, 25 and 36-83).  

 

In addition to forest blocks and quarters, the buffer zones of the main rivers and roads 

were also identified and mapped.  All treated data resulted in the creation and printing of 

fieldwork maps for use by inventory teams. Examples of those maps produced are as 

follows: 

 

 
Chokhatauri forest unit index map 

 

Table 2: Breakdown of Chokhatauri forest unit by forest block 

and quarters  

Forest Block Nb of quarters Forest quarters 

State  Community  

1. Chokhatauri 93 1-30 31-93 

2. Shua Surebi  69 1-25 26-69 

3. Zemo Surebi 85 1-75 76-85 

4. Mjave Tskali  42 1-29 30-42 

5. Zoti   83 1-83  

6. Bakhmaro 21 1-21  

Total  393 263 130 
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Basic data preparation showing forest quarters, rivers and roads 

 

 
 

Detailed map showing forest quarters and plots 

 

Maps produced within the framework of the inventory included the following: 

 

Schematic maps of total Chokhatauri forest unit - 1:100 000 scale (total 4 maps) 

 

• Dominant tree species and age groups 

• Planned activities 

• Fire risk map 

• Schematic map 
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Stand maps of each of the 6 forest blocks - 1:25 000 scale (total 37 maps) 

• Dominant tree species and age groups (6 maps) 

• Planned activities (6 maps) 

• Schematic map (6 maps) 

• Ranger map according to the dominant tree species and age groups (19 maps) 

The established inventory GIS system will allow for the production of a whole range of 

thematic maps to be produced for the management plan as and when seen necessary.  

 

 

2.2. Forest inventory methodology employed 

 

Duration and logistics: The fieldwork part of the inventory took place over a period of 

three months between July and the end of September 2017. Base camp was established in 

Chokhatauri town centre and manned by the inventory team leader. Inventory teams were 

assigned specific forest quarters in which to work within each of the 6 individual forest 

blocks and given a number of corresponding plots to cover. Due to distances to be 

covered, the inventory team spent certain periods in the field camping overnight, being 

supplied with provisions by NFA rangers. 

 

Composition of the inventory team: The inventory team was composed of 16 

individuals, comprising of 10 local experienced inventory workers and 6 students from 

the Georgian Agricultural Institute. These individuals were divided into 8 teams of 2 with 

students working alongside experienced taxators. All work was overseen by an 

experienced Georgian inventory expert acting as inventory team leader.  

 

Inventory protocol employed: The inventory was carried out according to formal 

Georgian technical inventory standards and regulations stipulated in government decree 

179 of July 2013 “On the approval of the rules of forest inventory, planning and 

monitoring”. The protocol followed included the selection process for determining the 

number, type and size of plots to be inventoried, in addition to the totality of all 

parameters to be measured at the stand and forest unit level according to the relevant 

Taxation form. The following list provides information on those parameters collected 

during the inventory (see the taxation form in the annex for more information).  

 

• collecting of dendrological data at the plot level in-order to characterize forest 

stands based on their origin, structure, dynamics, species, age composition, 

dominant species, Bonitat class, density, timber stock and quality etc.;  

• assessing of accessibility throughout the forest unit; 

• identification of areas of pest invasion and spread of forest disease; 

• identifying areas where replacement of species is ongoing; 

• identifying areas prone to forest fires; 

• identifying areas suitable for initiating forest plantations; 

• studying of natural regeneration of forest stands and assessing impacts of cattle 

grazing;  
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• locating, within inventory plots, well performing stands and mother trees suitable 

for seed collection; 

• identifying State Forest Fund areas with predominant agricultural functions; 

• identifying areas prone to erosion and its causes; 

• describing of soil types, their physical characteristics; 

• mapping and describing conditions of existing forest roads; 

• assessing timber stocks and for all stands designated for any type of felling, 

identifying % of commercial timber; 

• describing non-timber forest resources and feasibility for their sustainable 

harvesting. 

 
All taxation data sheets were collected on a weekly basis and transferred to Geographic 

headquarters where they were entered into a specially designed forest inventory software 

programme for the synthesis of results.  

 

Tools used: The usual inventory tools were used in the field, including GPS for plot 

location, ultrasound Vertex IV and transponder for plot radius measurement and a suunto 

clinometer for height measurements. The standard Taxation form (Table N7 in forest 

inventory decree 179) was used in the field for collecting all data (see annex). As 

previously mentioned, data was entered into a specific forest inventory software tool 

which enabled forest unit parameters to be analyzed and the generation of specific 

characteristics to be presented at both the stand and forest unit levels.  

 

Total number of plots inventoried: The total number of sample plots measured by 

forest block within Chokhatauri forest unit is given in the following table.  

 

Forest Blocks HA n° plots % of total Plots/ha Sample plots Observation 

Chokhatauri 11 752 2 462 34% 0,21 80 2 382

Shua Surebi 9 667 1 415 19% 0,15 45 1 370

Zemo Surebi 8 871 1 239 17% 0,14 14 1 225

Mjave Tsakali 5 897 906 12% 0,15 1 905

Zoti 4 545 837 11% 0,18 837

Bakhmaro 1 672 428 6% 0,26 2 426

Total 42 404 7 287 100% 0,17 142 7 145

Table 3: Chokhatauri forest unit, number of plots inventoried

 
 

The table shows that some 7 287 plots were inventoried within the six forest blocks 

according to one of the two inventory methods acceptable by Georgian legislation 

(government decree 179) of observation and physical sample plot establishment. This 

corresponds to an average of 0.17 plots per ha, with around one third of all plots being 

inventoried in Chokhatauri forest block alone.  

 

Fieldwork quality control: The inventory was controlled on a monthly basis by NFA 

staff from Guria forestry service, through the cross-checking of plot data. All identified 

errors were within acceptable Georgiana inventory legislation limits and corrected 

accordingly.  
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3. Main results of the inventory  

 

3.1. Total forest unit surface area  

The total forest area of Chokhatauri forest unit was calculated to be 44 042 ha, broken 

down in to several specific land category types and 6 forest blocks as shown in the 

following tables.  

Land category Ha % of total 

Forest cover 42 404,8 96,3%

Potential forest land 381,8 0,9%

Agricultural land 986,4 2,2%

Special purpose land 170,5 0,4%

Unused land 98,9 0,2%

Total 44 042 100%

Table 4: Chokhatauri forest unit by land category type

 

The table shows that forest cover represents some 96.3% of the total forest unit, or 

42 404.8 ha, and other land use categories 3.7% or 1 637ha, with agricultural land being 

the most important at 2.2% of the total, or around 1 000ha.  

 

n° Forest Blocks Ha % of total
1 Chokhatauri 11 948 27,1%

2 Shua Surebi 9 801 22,3%

3 Zemo Surebi 9 662 21,9%

4 Mjave Tsakali 5 992 13,6%

5 Zoti 4 798 10,9%

6 Bakhmaro 1 843 4,2%

44 042 100%

Table 5: Chokhatauri forest unit total area by forest block 

Total  

 

The forest unit surface area by forest block ranges from 1 843ha or 4.2% of the total 

(Bakhmaro) to 11 948ha or 27.1% of the total (Chokatauri). The following table outlines 

both forest fund land and forest/non-forest cover by block. The table shows that those 

forest blocks with the highest amount of non-forest land are Zemo-Surebi and Bakhmaro 

at 8.2% and 9.3% respectively.  
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Forest fund

Ha Ha % of total

1 Chokhatauri 11 948 11 752 98,4% 1,6%

2 Shua Surebi 9 801 9 667 98,6% 1,4%

3 Zemo Surebi 9 662 8 871 91,8% 8,2%

4 Mjave Tsakali 5 992 5 897 98,4% 1,6%

5 Zoti 4 798 4 545 94,7% 5,3%

6 Bakhmaro 1 843 1 672 90,7% 9,3%

44 042 42 404 96,3% 3,7%Total 

Forest cover
n° Forest Blocks 

Table 6: Chokhatauri forest unit : % of forest cover to total forest area

Non forest 

cover

 

 

The 3.7% or 1 637ha of non-forest land is broken down as follows by land cover 

category, with agricultural function land at 986ha representing 60.2% of the total. Special 

purpose lands including roads and agricultural yards represents 10.4% of total non-forest 

land. Potential forest land, or areas where afforestation might typically take place 

(meadows for example) accounts for 23.3% of total non-forest land. Finally, unused land 

accounts for 6% of total non-forest land (see following figure).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following table outlines the division of all 44 042ha of land use category by forest 

block.  

Position Land category Chokhatauri Shua Surebi Zemo Surebi Mjave Tsakali Zoti Bakhmaro Total 

1 Natural forest cover 11 711,1 9 664,8 8 868,5 5 896,9 4 543,0 1 672,4 42 356,7

2 Pasture 45,3 36,8 607,5 42,3 137,1 52,8 921,8

3 Meadows 24,0 38,1 117,2 10,6 24,9 105,6 320,4

4 Roads 47,6 44,8 27,1 14,8 23,2 6,2 163,7

5 Rocks and cliffs 55,8 1,1 17,3 13,8 8,5 2,4 98,9

6 Aquatic areas 16,0 11,5 20,0 4,0 6,8 3,1 61,4

7 Hay making 0,8 9,1 49,9 59,8

8 Tree plantations 40,9 2,2 2,5 2,0 47,6

9 Agricultural yards 4,4 2,4 6,8

10 Arable 1,5 0,5 1,1 3,1

11 Gardens and Vineyards 1,3 1,3

11 947,9 9 800,6 9 661,2 5 991,5 4 797,8 1 842,5 44 042Total ha

Table 7: Chokhatauri forest unit: Land category in ha by forest block
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Aside from natural forest cover, the table shows that pastures are largely dominant in 

Zemo-Surebi forest block (60% of total), hay making is important in Zoti (80% of total) 

and tree plantations in Chokhatauri (86% of total). The following map shows the main 

land-use types found in the forest unit.  

 

 

 

Main land-use categories found in the forest unit 

 

3.2. Identification of Forest Fund areas with predominant agricultural functions 

 

The following table and figure outline the presence and extent of State Forest Fund land 

with a predominantly agricultural function by individual forest block.  
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Forest fund

Ha Ha % of total

1 Chokhatauri 11 948 11 752 98,4% 1,6%

2 Shua Surebi 9 801 9 667 98,6% 1,4%

3 Zemo Surebi 9 662 8 871 91,8% 8,2%

4 Mjave Tsakali 5 992 5 897 98,4% 1,6%

5 Zoti 4 798 4 545 94,7% 5,3%

6 Bakhmaro 1 843 1 672 90,7% 9,3%

44 042 42 404 96,3% 3,7%Total 

Forest cover
n° Forest Blocks 

Table 8: Chokhatauri forest unit : % of forest cover to total forest area

Non forest 

cover

 
 

 

 
 

The table and figure show that of the four types of land use classed as having an 

agricultural function, that of pasture is by far the most important in terms of area, 

representing 93% of the total (921.8 ha). As previously mentioned, some two thirds of 

pasture land (607 ha) are found in the forest block of Zemo Surebi. Collectively, at 

around 1 000 ha all four-agricultural function land use types represent 2.3% of the total 

forest unit.  

 

3.3. Identification of various special function forest stands  

 

In terms of special function stands (as stipulated in decree 179), the following six 

categories were inventoried in relation to the presence, characteristics and status of forest 

coverage etc.   

 

1. Forest cover around settled areas  

2. Forest cover around recreation areas  

3. Forest cover around cultural heritage sites  
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4. Forest cover with a protective function  

5. Forest cover containing red-book, protected, endemic and relic species  

6. Fragmented forest cover  

 

Forest cover around settled and recreation areas: The chief settlement neighboring 

the forest unit is the town of Chokhatauri with a population of around 2000. Other 

smaller settlements (typically small villages) are also scattered throughout the forest unit. 

At around 1 950m in altitude the Bakhmaro resort area in the forest block of the same 

name is the main recreation area within the forest unit. The following table outlines the 

total forest area by age class and volume around both settlements and recreation areas 

within the forest unit.  

 

Protective function Total ha/m3
% total  forest 

cover/volume
Young % of total Average % of total Maturing % of total

Mature                            

over mature
% of total

Forest cover around settled areas 348,7 0,8% 46,5 13,4% 169,9 48,7% 49,7 14,3% 82,5 23,7%

Volume m3 around settled areas 4 784,9 0,1% 284,4 5,9% 2 176,2 45,5% 577 12,1% 1747,3 36,5%

Forest cover around recreation areas 3 068,3 7,2% 264,8 8,6% 1 871,1 61,0% 337,6 11,0% 594,8 19,4%

Volume m3 around recreation areas 51 111,5 0,8% 1 592,7 3,1% 31 275,8 61,2% 5 108,1 10,0% 13 134,9 25,7%

Table 9: Chokhatauri forest unit: Forest cover around settled and recreation areas

 
 

The table shows that forest cover around settled areas accounts for only 0.8% of the total 

at some 348ha. All age classes are represented, although roughly half of forest cover 

around settled areas is classed as being of average age (calculated based on specific 

species age class tables). Total volume around settled areas at 4 785 m3 represents only 

0.1% of total standing forest unit volume.  

 

At 3 068 ha and 51 111 m3, forest cover around recreation areas represents 7.2% of total 

forest unit cover and 1.1% of total volume respectively. Once again average age class 

dominates at 61% of total forest cover and 62% of total volume around recreation areas.  

 

Cultural heritage sites: There are a number of cultural heritage sites neighboring and 

within the boundaries of the forest unit, these include the following:  

 

• The Guria Udabno Monastery consisting of the church built in the rock and the 

ruins of the hall church dating back to the 19th century; 

• The Erketi Nunnery with its preserved frescoes from the IX century;  

• The ruins of the XIX century hall church in Shubani village;  

• 2 fortresses in the territory of the municipality: Ghomi Fortress in the village of 

Zoti and Bukistsikhe, which is also called “Tamar’s Fortress”.  

• The paradigm of national architecture is the end of the XVII century fortress in 

Goraberezhouli territory and Eristavis’ Palace, which dates back to the XIX 

century.  

 

See the separate thematic report on cultural heritage sites for more information.  The 

following table shows forest cover in area and by age class located around cultural 

heritage sites.   
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Forest cover Total ha
% total                

forest cover
Young Average % of total Maturing 

Mature                            

over mature
% of total

Forest around cultural heritage sites 6,3 0,01% 1,5 23,8% 4,8 76,2%

Table 10: Chokhatauri forest unit: forest cover around cultural heritage sites

 
 

The table shows that only 6.3ha of forest cover is found around cultural heritage sites 

within the territory of the forest unit. Interestingly an important part of this cover is 

classed as being mature and over-mature (76%). This probably indicates the fact that 

these areas have been protected from cutting in the past, as they are today.  

 

Protective function forests: Protective function forests include those areas buffering 

sub-alpine meadows, rivers and water-sources, areas at risk from avalanches and roads 

etc.  Their area by protective function and age class is given in the following table.  

 

Protective function Total ha
% total                

forest cover
Young % of total Average % of total Maturing % of total

Mature                            

over mature
% of total

300m from subalpine meadows 1 185,2 2,8% 152,9 12,9% 755,5 63,7% 193,2 16,3% 83,6 7,1%

100m buffer around zones at risk from avalanches/landslides 44,2 0,1% 44,2 100%

100 buffer around roads and railways 96 0,2% 20,4 21,3% 38,9 40,5% 8,1 8,4% 28,6 29,8%

100 buffer around rivers and humid areas 242,6 0,6% 32,1 13,2% 140,3 57,8% 13 5,4% 57,2 23,6%

Forest around existing drinking water head facilities 17,4 0,04% 4,6 26,4% 4,7 27,0% 8,1 46,6%

Total 1 585,4 3,7% 210 13,2% 978,9 61,7% 219 13,8% 178 11,2%

Table 11: Chokhatauri forest unit: Forest cover protective functions, area by age class 

 
 

The table shows that there is a total of some 1 585ha of protective function forest within 

the forest unit, representing some 3.7% of the total forest area. The majority of protective 

function forest is located some 300m from alpine meadows (75% of the total protective 

function forest, or 2.8% of the total forest unit).  

 

Forest cover containing red-book, endemic and relic species: The following table 

highlights those Georgian red-listed, relict and Caucasian endemic species found within 

the forest unit, their area in relation to dominance and under protected forest status.  

 

Common name Latin Name
Georgian Red 

list
Relect

Caucasian 

Endemic
Total Ha 

Ha in protected 

forests

% in protected 

forests

Caucasian pine Pinus caucasicus + 29,0

Georgian oak Quercus iberica + 4,7 2 43%

European ash Fraxinus excelsor + 0,2 0,2 100%

Oriental beech Fagus orientalis + 15 780,4

Caucasian hornbeam Carpinus betulis + 6 337,7

Montpellier maple Acer ibericum + 385,5 385,5 100%

Sweet chestnut Castanea sativa + + 2 023,1 1 886,7 93%

Common walnut Juglans regia + 9,9 9,9 100%

Causcasian alder Alnus glutinosa + 9 523,1

Caucasian lime Tilia euchlora + 160,3 123,3 77%

Pontic oak Quercus pontica + + 432,0 400,2 93%

Pontic rhododendron Rhododendron ponticum + 43,6

Rosebay Rhododendron Rhododendron maximum + 708,3

Total 3 10 1 35 437,8 2807,8 8%

% of forest 83,6% 6,6%

Table 12: List of species according to red-list, relect or endemic status and their presence in protected forests

 
 

The table shows that the forest unit contains 3 Georgian red-listed species (sweet 

chestnut, common walnut and Pontic oak), 10 relict species and 1 Caucasian endemic 

(Pontic oak). Collectively, at some 35 438 ha these species represent around 84% of total 

forest unit area by dominance. If we consider the number of ha considered as protected 

forests however, then this percentage falls to 6.6% of the total forest unit, or 2 807 ha, as 
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interestingly only 8% of all red-listed, relict or endemic species are located within so 

called protected forests. For example, the three species of beech, hornbeam and alder 

(which collectively account for some 75% of tree cover by dominance), despite being 

listed as relic species are not represented in protected forests (at least as dominant 

species). The following table breaks down the presence of red-list, relic and endemic 

species by forest block.  

 

Forest Block Oriental beech
Causcasian 

alder

Caucasian 

hornbeam

Sweet 

chestnut
Pontic oak

Montpellier 

maple

Caucasian 

lime

Common 

walnut
Oak Pine 

Pontic 

rhododendron

Rosebay 

Rhododendron
Total ha

% block 

total

Chokhatauri 3 384,2 5 329,1 1 389,5 965,5 98,4 7,0 4,7 29,0 133,8 11 341,2 96,5%

Shua Surebi 3 266,1 2 420,2 2 227,4 670,8 28,8 8,9 0,4 33,2 62,1 8 717,9 90,2%

Zemo Surebi 3 997,3 824,8 1 326,1 74,6 353,9 6,8 2,5 10,4 18 6 614,4 74,6%

Mjave Tsakali 2 522,5 516,4 1 165,3 254,3 301,8 57,5 486,1 5 303,9 89,9%

Zoti 2 015,8 424,2 229,4 57,9 2,8 87,1 7,1 2 824,3 62,1%

Bakhmaro 594,5 8,4 31,8 1,2 635,9 38,0%

Total 15 780,4 9 523,1 6 337,7 2 023,1 432,0 385,5 160,3 9,9 4,7 29,0 43,6 708,3 35 437,6 83,6%

Endemic

Red listRed list

Relict species Relict species Relict species 

Table 13: Chokhatauri forest unit: Rare, relict and red listed species in ha bt forest block

 
 

The table shows that the presence of red-listed, relic and endemic tree species ranges 

from 38% of total tree cover in Bakhmaro forest block to 96.5% in Chokhatauri forest 

block. Some 70% of the Caucasian endemic Pontic oak is found in Mjave Tsakali forest 

block with the remainder in Chokhatauri and Bakhmaro forest blocks (23% and 7% 

respectively).  

 

Fragmented forest cover: The inventory recorded some 270ha of forest area considered 

to be fragmented in nature, or 0.6% of the total forest unit. This forest area is found solely 

in Chokhatauri forest block.   

 

3.4. Accessibility of forest areas and condition of existing road networks  

 

Forest plots are considered to be accessible if the main forest road is no further than 

0.5km from the road. Difficult access is considered if plots are between 0.6-1.0km. Plots 

more than 1.1km from forest roads are deemed as having difficult or no access. The 

following table and figures outline accessibility within the forest unit.  

Forest block Accessible % of total Difficult access % of total No access % of total Total 

Chokhatauri 7 401 63% 2 459 21% 1 892 16% 11 752

Shua Surebi 5 046 52% 2 635 27% 1 985 21% 9 667

Zemo Surebi 4 702 53% 1 772 20% 2 397 27% 8 871

Mjave Tskali 3 429 58% 1 392 24% 1 075 18% 5 897

Zoti 3 608 79% 698 15% 239 5% 4 545

Bakhmaro 1 544 92% 58 3% 70 4% 1 672

Total 25 732 61% 9 015 21% 7 658 18% 42 405

Table 14: Chokhatauri forest unit: Accessibility
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The table and figures show that 61% of the forest unit is considered to be accessible, 21% 

under difficult access and 18% has no access being principally on steep slopes and in 

valley bottoms. In terms of forest blocks, accessibility ranges from 73% in Zemo Surebi 

to 95% in Bakhmaro. Roads and tracks cover an equivalent area of 163.7ha of the forest 

unit. There distribution by forest block is given in the following table.  

 

Forest block Roads ha % of total 

Chokhatauri 47,6 29%

Shua Surebi 44,8 27%

Zemo Surebi 27,1 17%

Zoti 23,2 14%

Mjave Tsakali 14,8 9%

Bakhmaro 6,2 4%

Total 163,7 100%

Table 15: Chokhatauri forest unit: Roads by forest block

 
 

3.5. Description of soil types, physical characteristics and thickness of topsoil    

 

The territory of the municipality, specifically the lowland plain along the River Supsa is 

characterized by alluvial soils, while river terraces are covered by medium to thick 

podzolic soils, red and yellow soils have developed in the hilly terrain. Low and medium 

sized hills are characterized by brown forest soils and high mountains above the tree line 

are covered by peat and mountain-meadow soils which are mainly very stony (see 

specific thematic report on soils within Chokhatauri region for more details). The 

following table shows forest cover by soil type, based on the parameters of soil moisture 

and depth.  
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Total
Very dry A0 B0 C0 D0 0

Dry A1 B1 20,2 C1 293,2 D1 313,4 1%

Moist A2 18,6 B2 965,4 C2 9731,6 D2 6,1 10 721,7 25%

Humid A3 B3 1968,2 C3 21779,3 D3 28,2 23 775,7 56%

Wet A4 B4 662,6 C4 6920,5 D4 10,9 7 594 18%

Very wet A5 B5 C5 D5 0

Total ha 42 404,8 100%

% of total 100%

Table 16: Chokhatauri forest unit : Soil distribution in depth categories

% of totalSoil moisture quality
Area of soil depth categories HA

Gravel Thin less 30cm Average 31-50cm Deep 50cm+

0,04% 8,5% 91,3% 0,1%

18,6 3 616,40 38 724,6 45,2

 
 

The table shows that the vast majority (91.3%) of all forest cover is located on average 

depth soils ranging from 31-50cm deep. Moist, humid and wet soils account for 99% of 

all forest soil types by moisture quality.  

 
3.6. Areas suitable for initiating plantations 

 

Tree plantations might typically be planned on meadow areas and those areas where 

rhododendrons are removed.  In terms of meadows this represents some 320ha, and for 

rhododendron rich areas on slopes less than 25°, plantations might typically represent 

some 1 109 ha. Collectively this gives a total “potential” area for plantations of 1 429ha, 

or 3% of the total forest unit.  

3.7. Areas of pest invasion and spread of forest disease 

 

The inventory and additional pathological studies carried out within the framework of the 

project concluded that the condition of the forest unit as a whole can be deemed as being 

satisfactory for the vast majority of areas and species. However, certain of the 2 000 ha or 

so sweet chestnut stands are showing signs of chestnut blight (Endothia parasitica) which 

needs close attention (estimated at around half of all stands showing signs of blight). 

Indeed, stands contain numerous dry, standing trees, which should be removed by 

sanitary felling actions. It is interesting to note that neighboring sweet chestnut stands are 

also suffering from blight which can be considered as a major problem for the species at 

the moment. Certain spruce stands are also showing signs of previous outbreaks of bark 

beetle with many dead standing and fallen trees.  

3.8. Areas where exotic species are located   

 

Chokhatauri forest unit contains some 30.8ha of forest area where exotic species are 

dominant as shown in the following table by forest block.  
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False acacia Tung oil tree Tree of heaven Lebanan cedar Total  ha

Chokhatauri 17,4 7,5 24,9

Shua Surebi 5,4 5,4

Zemo Surebi 0

Mjave Tsakali 0,5 0,5

Zoti 0

Bakhmaro 0

Total  ha 5,4 17,4 0,5 7,5 30,8

Forest Block
Table 17: Chokhatauri forest unit: Exotic species in ha

 
 

The table shows that the forest block of Chokhatauri is best represented by exotic species 

with 81% of the total including all Tung oil trees and Lebanon Cedar. This is followed by 

Shua Surebi with all False acacia, and finally Mjave Tsakali with all tree of heaven. The 

likely origin of some of these species/specimens (particularly false acacia and Tree of 

heaven) is from self-set seed having drifted into the forest from gardens and villages etc. 

Tung oil has probably been planted for the harvesting of oil (although the 17.4ha are not 

found in large blocks, but rather in small groups or individually) and Lebanon cedar for 

timber. The issue of their continuous propagation (in particular tree of heaven and false 

acacia both of which are considered to be invasive species) is to be considered in the 

forest management plan.   

 

3.9. Areas prone to forest fires 

The classification of forest stands according to fire risk is based on the following fire risk 

classes commonly used in Georgia.   

 

Class  Type of stand/species

I
Pine stands, young coniferous stands, coniferous shrubs at the south

exposition slopes;

II
Oak, Hornbeam, Chestnut, Acacia, Oriental hornbeam stands, deciduous

shrubs at the south exposition slopes;

III
Stands of I and II classes at the north exposition slopes and stands of IV class

at the south exposition slopes;

IV
Caucasian fir, Caucasian Caucasian spruce, Beech and other stands of other

species at the north exposition slopes;

V
Alder, willow, Juglans pterocarpa, Poplar, eucalyptus stands, evergreen

brushes, riparian forest and stands in wetlands.

Table 18: Fire risk classes

 

The following table outlines the fire risk classes by forest block. The table shows that 

around 14% of the forest unit is located in fire risk classes I and II, whereas the average 

fire class for the entire area is 3.6. The intensity of fire risk is due essentially to 

vegetation type and exposure in terms of slope aspect, with south facing coniferous 

forests being most exposed to risk.  
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Forest block I II III IV V Total
Average 

class

 Bakhmaro 22,5 773,5 868 8,4 1672,4 3,5

    % 0 1,3% 46,3% 51,9% 0,5% 100%

Zemo Surebi 1302,6 3620,1 3112,9 835,6 8871,2 3.4

    % 0 14,7% 40,8% 35,1% 9,4% 100%

Zoti 695,1 1766,1 1659,7 424,2 4545,1 3.4

    % 0 15,3% 38,9% 36,5% 9,3% 100%

Mjavetskali 1090,3 2165,8 2056 584,8 5896,9 3.4

    % 0 18,5% 36,7% 34,9% 9,9% 100%

Shua Surebi 1432,8 2873,4 2940,6 2420,2 9667 3.7

    % 0 14,8% 29,7% 30,4% 25,0% 100%

Chokhatauri 27,5 1407,5 2648,6 2242,5 5426,1 11752,2 4

    % 0,23% 11,98% 22,54% 19,08% 46,17% 100%

Total in 

forest unit
27,5 5950,8 13847,5 12879,7 9699,3 42404,8 3.6

 Total % : 0,06% 14,03% 32,66% 30,37% 22,87% 100%

Table 19: Fire risk class by forest block

 
 

3.10. Areas prone to erosion  

 

Erosion was noticed in certain plots in particular those with slopes above 25° and lacking 

ground vegetation cover. The level of erosion can be assessed as low to severe, with 

those areas most affected showing signs of soil loss and small localized landslides. As a 

phenomenon, erosion is considered to be restricted to higher altitude, steep sloped areas 

with shallow soils.  

 

3.11. Situation concerning natural regeneration and impacts of cattle grazing  

 

The following table highlights those areas with densities less than 0.5 with and those 

Rhododendron rich areas with a density less than 0.6 both with poor natural regeneration.  

  

Protective function Total ha
% total                            

forest cover
Young % of total Average % of total Maturing % of total

Mature                            

over mature
% of total

Forest cover with density less than 0.5 with poor 

regeneration 
4 371,6 10,3% 633,7 14,5% 1 927,0 44,1% 669,0 15,3% 1141,9 26,1%

Forest cover with density less than 0.6 with poor 

regeneration occupied by Rhodondenron
3 175,9 7,5% 137,8 4,3% 1 504,4 47,4% 565,9 17,8% 967,8 30,5%

Table 20: Chokhatauri forest unit: Forest cover on  areas less than 0.5 and 0.6 density  with poor regeneration

 

 

Collectively these areas account for some 17.8% of total forest cover (or 7 547ha). 

Around half of all stands are dominated by average aged tree class. The control of 

Rhododendron is a key issue for the management plan which should be carefully 

balanced in terms of improving natural regeneration and ensuring erosion control 

resulting from the removal of vegetation on steep slopes etc. Those forest areas bordering 

meadows and pastures are prone to grazing by cattle with regeneration being strongly 

compromised as a result of browsing and trampling.  
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3.12. Description of non-timber forest products and feasibility of their harvesting 

 

The main commercial non-timber forest products (NTFP) inventoried and their estimated 

quantities are given in the following table. 

Species Ha Type product Measuring unit Total Kg Kg/ha

Chestnut  5 750,5 Fruit kg 259 430,3 45

Walnut 19,6 Nut kg 1 262 64

Common hazel 7,3 Nut kg 129 18

European pear 1,4 Fruit kg 140 100

Table 21: Chokhatauri forest unit: Main non-timber forest products

 

The table shows that sweet chestnut is by far the most important NTFP found in the forest 

unit with annual production estimated at some 259 430kg or 45Kg per hectare equivalent. 

Feasibility in terms of the harvesting of NTFP is based primarily on access in particular 

relief with those areas on slopes greater than 35° considered as being unfeasible.   

4. Characterizing of forest stands  

 

4.1. Stand origins  

 

The vast majority of stands throughout the forest unit can be classed as being of natural 

origin having resulted from natural regeneration. Indeed, according to the inventory, 

natural forest cover represents 99.89% in the total forest unit, with plantations making up 

the remaining 0.11% or 47.6ha. See following table.  

 

Total forest

Ha Ha % of total Ha % of total 

1 Chokhatauri 11 752 11 711 99,65% 40,9 0,3%

2 Shua Surebi 9 667 9 665 99,98% 2,2 0,02%
3 Zemo Surebi 8 871 8 869 99,97% 2,5 0,03%
4 Mjave Tsakali 5 897 5 897 100%

5 Zoti 4 545 4 543 99,96% 2,0 0,04%

6 Bakhmaro 1 672 1 672 100%

42 404 42 357 99,89% 47,6 0,11%

Table 22: Chokhatauri forest unit: Total area of forest cover  

n° Forest Blocks 

Total 

Natural Artificial

 
 

The table shows that the forest block of Chokhatauri is best represented in terms of 

plantations with around 41 ha or some 86% of the total. Plantation species are mainly 

pine and Lebanon cedar.   

 

4.2. Topography of forest area  

 

Altitude: The forest unit is located at an altitude above sea level of between 150m and 

2250m.  The following bar chart indicates the percentage of the forest unit by altitude.  
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The figure shows that some 96% of the forest unit is located between an altitude of 251m 

and 2000m, with a fairly even distribution of forest cover by altitude classes. The 

following graph provides details of the distribution in ha of the main species by altitude.  

 

 
 

The graph shows that species such as alder, sweet chestnut and hornbeam are mainly 

concentrated in areas of lower elevation, whereas fir and spruce tend to be more present 

at higher altitudes. The case of beech is interesting as it is found at all altitudes, but has a 

marked tendency to dominate between 1000-1750m. The species can also be found in 

mixed fir and spruce stands from 2000m upwards.  The following table gives more detail 

on all species in terms of area by altitude class.  
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Species 0-250 251-500 501-750 751-1000 1001-1250 1251-1500 1501-1750 1751-2000 2001-2250 2251 > Total ha

Oriental beech 13,7 442,6 1 766,1 3 010,8 3 238,0 3 186,3 2 951,3 939,5 230,5 1,6 15780,4

Causcasian alder 551,1 3 686,9 2 665,6 1 172,5 780,6 503,3 126,2 36,9 9523,1

Caucasian hornbeam 130,3 1 078,3 2 285,4 1 806,2 896,2 137,9 3,4 6337,7

Caucasian spruce 2,5 3,2 130,2 593,0 1 321,5 267,1 2317,5

Caucasian fir 52,9 786,1 1 196,8 122,1 2157,9

Sweet chestnut 28,9 744,7 897,8 230,9 109,5 11,3 2023,1

Cherry laurel 1,9 50,8 433,5 964,6 330 59 1839,8

Pontic oak 0,7 1,5 162,2 265,4 2,2 432

Montpellier maple 18,2 35,3 141,8 151,1 39,1 385,5

Hazelnut 1,9 1,1 3,5 207 165,3 378,8

Mountain Ash 1,1 46,1 26,9 8,6 56,1 3,6 142,4

Caucasian lime 29,8 56,5 54,5 19,5 160,3

Litwinow's birch 13,8 9,1 10,8 33,7

Caucasian pine 29,0 29

False Acacia 1,5 19,7 21,2

Tung oil tree 14,3 3,1 17,4

Common walnut 2,6 4,8 2,5 9,9

Lebanon cedar 7,5 7,5

Georgian oak 2,7 2,0 4,7

Aspen 0,6 1,2 1,8

Tree of heaven 0,5 0,5

European ash 0,2 0,2

Total 743,1 6 021,3 7 654,6 6 333,3 5 563,4 5 422,8 5 285,0 3 755,0 785,2 40,7 41 604

% of total 1,8% 14,5% 18,4% 15,2% 13,4% 13,0% 12,7% 9,0% 1,9% 0,1%

Table 23: Chokhatauri forest unit: Species by altitude 

 
 

Excluding the main species already mentioned above, the table shows the following key 

points:  

 

• 99% of all Pontic oak is located between an altitude of 1251m and 1750m.  

• 52% of all Cherry laurel is located at 1251-1500m 

• Fir, Maple and Birch are not found below 1251m 

• Pine, false acacia, Tung oil tree, Lebanon cedar, Georgian oak and tree of heaven 

are not found above 500m 

 

Slope: The following tables and figure provide information on forest cover by area, age 

class and volume on slopes greater than 35° 

 
Table 24: Chokhatauri forest unit: Forest area by age class on slopes more than 35°

Total ha Young Average Maturing Mature/over mature

16 754,7 385 7 943 2 605 5 822

% of total forest on slope 2% 47% 16% 35%

% of total forest area/age class 40% 12% 37% 39% 52%  
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The table and figure show that a total of 40% or 16 755 ha of all forest cover is located on 

slopes greater than 35°. In terms of age class, very few young stands are located on steep 

slopes, rather most stands are average aged (47% of the total) or mature/over mature 

(35% of total). Interestingly 52% of all mature/over mature stands are found on slopes 

more than 35°. This is chiefly explained by the simple fact that access being difficult has 

resulted in the trees being spared from exploitation in the past.  

 
Table 25: Chokhatauri forest unit: Volume by age class on slopes more than 35°

Total m3 Young Average Maturing Mature/over mature

309 282,5 2 689 145 709 48 662 112 223

% of total 1% 47% 16% 36%

% of total forest area/age class 4,9% 1,6% 4,6% 5,0% 5,6%  
 

In terms of volume, some 4.9% of total forest unit volume is found on slopes greater than 

35°, which is very small considering that such slopes contain 40% of all forest stands. 

This can probably be explained by the thin soils and poor growing conditions resulting in 

smaller sized trees as opposed to valley bottoms and less steep slopped areas etc.  

 

4.3. Species inventoried by age composition and dominance 

 

A total of 41 tree species were identified during the inventory as shown in the following 

table.  
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№ English name Latin name

1 Causcasian alder Alnus  barbata

2 Caucasian hornbeam Carpinus caucasicus

3 Fagus orientalis Fagus orientalis

4 Oriental hornbeam Carpinus orientalis

5 Cherry laurel Laurocerasus officinalis

6 Caucasian fir Abies  nordmanniana

7 Caucasian spruce Picea orientalis  

8 Caucasian pine Pinus sosnowskyi

9 Georgian oak Quercus iberica

10 Caucasian willow Salix caucasica

11 Goat willow Salix caprea

12 Tree of heaven Ailanthus  altissima

13 Empress tree Paulownia tomentosa

14 Oriental apple Malus orientalis

15 Sweet chestnut Castanea sativa

16 Sour cherry Cerasus avium

17 Heldreich's maple Acer trautvetteri

18 Aspen Populus tremula

19 Cherry plum Prunus divaricata

20 Pyrus cuacasica Pyrus caucasica

21 Mountain ash Sorbus caucasigena

22 Wattle tree Acacia dealbata

23 Montpellier maple Acer monspessulanum

24 Hazelnut Corylus avellana

25 Common fig Ficus carica

26 White mulberry Morus alba

27 Field maple Acer  campestre

28 Norway maple Acer  platanoides
29 Sycamore Acer  pseudoplatanus

30 Tung oil tree Aleurites cordata

31 Caucasian lime Tilia caucasica

32 Litwinow's birch Betula litvinovwii

33 Pontic oak Quercus pontica

34 Lebanon cedar Cedrus libani

35 Wych elm Ulmus glabra

36 Field elm Ulmus carpinifiolia

37 Walnut Juglans regia

38 Wild service tree Sorbus torminalis

39 Yew Taxus baccata

40 Black mulberry Morus nigra

41 European ash Fraxinus  excelsior

                                  Wooden species Very 

common
Common Rare Very rare

Table 26: list of tree species inventoried and their status

 
 

The information that follows is based on the 22 most present or dominant tree species 

found at the individual stand level and the 3-rhododendron species (classed as shrubs). 

The first distinction to be made is therefore between the conifer and deciduous tree 

families and shrubs as shown in the following table.  
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Familly Ha % of total

Broadleaves 37 092,5 87,5%

Conifers 4 511,9 10,6%

Shrubs/bushes 800,4 1,9%

Total 42 404,8 100%

Table 27: Main families by ha 

 
 

The table shows that broadleaves represent 87.5% of all stands by dominance, conifers 

10.6% and the 3-rhododendron species classed as shrubs 1.9%. 

 

Conifers: The following table shows the area in ha by dominance of the main conifer 

species found in the forest unit.  

 

Species Latin name Ha % of total 

Caucasian fir Abies nordmanniana 2 317,5 51,4%

Caucasian spruce Epicia orientalis 2 157,9 47,8%

Caucasian pine Pinus caucasica 29,0 0,6%

Lebanon cedar Cedrus libani 7,5 0,2%

Total 4 511,9 100%

Table 28: Chokhatauri forest unit: Total Dominant conifer species  in ha 

 

 

 

 

 

The table and figure show that two species Caucasian fir and spruce account for 99.2% of 

all conifers in the forest unit in roughly equal quantities. The remaining 36.5ha is made 

up of mainly of pine with a little Lebanon cedar, both of which are found in plantations. 

Collectively at some 4 512 ha conifers as a family account for around 10.6% of all forest 

cover. The following table shows the distribution of conifer species by forest block.  
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Forest Block Caucasian spruce Caucasian fir Caucasian pine Lebanon cedar Total % of total

Chokhatauri 0,6 1,3 29 7,5 38,4 0,9%

Shua Surebi 363,4 218 581,4 12,9%

Zemo Surebi 794,4 1210,6 2005 44,4%

Mjave Tsakali 46,4 10,5 56,9 1,3%

Zoti 466,9 330,7 797,6 17,7%

Bakhmaro 645,8 386,8 1032,6 22,9%

Total 2 317,5 2 157,9 29,0 7,5 4 511,9 100%

Table 29: Chokhatauri forest unit: Dominant conifer species in ha by forest block

 
 

The table shows that the forest block of Zemo Surebi accounts for 44% of all conifers or 

2005 ha. The blocks of Chokhatauri and Mjave Tsakali only hold 2.2% of all conifers, 

although Chokhatauri contains all Pine and Cedar plantations.  

 

Broadleaves: The following table shows the area in ha by dominance of the main 

broadleaved species found in the forest unit. 

 

Species Latin name Ha % of total

Oriental beech Fagus orientalis 15 780,4 42,5%

Causcasian alder Alnus glutinosa 9 523,1 25,7%

Caucasian hornbeam Carpinus betulis 6 337,7 17,1%

Sweet chestnut Castanea sativa 2 023,1 5,5%

Cherry laurel Laurocerasus officinalis 1 839,8 5,0%

Pontic oak Quercus pontica 432,0 1,16%

Montpellier maple Acer monspessulanum 385,5 1,04%

Hazelnut Corylus avellana 378,8 1,02%

Caucasian lime Tilia euchlora 160,3 0,43%

Mountain ash Sorbus migarica 142,4 0,38%

Litwinow's birch Betula litwinowii 33,7 0,09%

False acacia Robinia pseudoacacia. 21,2 0,06%

Tung oil tree Vernicia fordii 17,4 0,05%

Common walnut Juglans regia 9,9 0,03%

Georgian oak Quercus iberica 4,7 0,01%

Aspen Poplus tremula 1,8 0,005%

Tree of heaven Ailanthus altissima 0,5 0,001%

European ash Fraxinus excelsior 0,2 0,001%

Total 37 092,5 100%

Table 30: Chokhatauri forest unit: main Broadleaves in ha

 
 

The table shows that of the main broadleaved 18 species by dominance, 5 represent 96% 

of the total, with only 2 (Beech and Alder) representing 68%. This is shown in the 

following figure. Indeed, there are a number of more anecdotal species which although 

only a small part of the overall area by dominance (4%) are none the less more 

widespread in terms of numbers, being part of specific stand types and or mixes.  
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The following table shows the distribution of the dominant broadleaved species by forest 

block.  

 

 

Forest Block Oriental beech Causcasian alder
Caucasian 

hornbeam
Sweet chestnut

Cherry 

laurel 
Pontic oak

Montpellier 

maple
Hazel

Caucasian 

lime

Mountain 

ash

Litwinow's 

birch 

False 

acacia

Tung oil 

tree

Common 

walnut
Oak Poplar

Tree of 

heaven
Ash % of total

Chokhatauri 3 384,2 5 329,1 1 389,5 965,5 269,4 98,4 1,2 74,1 22,9 17,4 7,0 4,7 0,6 0,2 31,2%

Shua Surebi 3 266,1 2 420,2 2 227,4 670,8 119,7 28,8 230,3 8,9 5,4 0,4 24,2%

Zemo Surebi 3 997,3 824,8 1 326,1 74,6 241,0 353,9 6,8 10,8 2,5 18,4%

Mjave Tsakali 2 522,5 516,4 1 165,3 254,3 408,1 301,8 24,3 57,5 68,3 0,5 14,3%

Zoti 2 015,8 424,2 229,4 57,9 800,2 2,8 123,0 87,1 10,1%

Bakhmaro 594,5 8,4 1,4 31,8 1,2 1,7%

Total 15 780,4 9 523,1 6 337,7 2 023,1 1 839,8 432,0 385,5 378,8 160,3 142,4 33,7 5,4 17,4 9,9 4,7 1,8 0,5 0,2 37 077

Table 31: Chokhatauri forest unit: Broadleaves in ha by forest block

 
 

The table shows that around 70% of all broadleaved dominant stands are located in 

Chokhatauri, Shua Surebi and Zemo Surebi forest blocks, whereas Bakhmaro forest 

block only holds 1.7% of the total. In terms of species, beech is fairly evenly distributed 

amongst all blocks except for Bakhmaro. At 81% of the total, alder is largely present in 

Chokhatauri and Shua Surebi. As previously mentioned, 75% of Pontic oak is found in 

Mjave Tsakali forest block and 92 of maple in Zemo Surebi.  

 

All main species combined: The following table highlights the main tree species by 

stand dominance found in the forest unit.  
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Number Species Latin name Ha % of total

1 Oriental Fagus orientalis 15 780,4 37,93%

2 Causcasi Alnus glutinosa 9 523,1 22,89%

3 Caucasi Carpinus betulis 6 337,7 15,23%

4 Caucasi Abies nordmanniana 2 317,5 5,57%

5 Caucasi Epicia orientalis 2 157,9 5,19%

6 Sweet Castanea sativa 2 023,1 4,86%

7 Cherry Laurocerasus officinalis 1 839,8 4,42%

8 Pontic Quercus pontica 432,0 1,04%

9 Montpe Acer monspessulanum 385,5 0,93%

10 Hazelnu Corylus avellana 378,8 0,91%

11 Caucasi Tilia euchlora 160,3 0,39%

12
Mountai

n Ash
Sorbus migarica 142,4 0,34%

13 Litwino Betula litwinowii 33,7 0,08%

14 Caucasi Pinus caucasica 29,0 0,07%

15 False Robinia pseudoacacia 21,2 0,05%

16 Tung oil Vernicia fordii 17,4 0,04%

17 Commo Juglans regia 9,9 0,02%

18 Lebano Cedrus libani 7,5 0,02%

19 Georgia Quercus iberica 4,7 0,01%

20 Aspen Poplus tremula 1,8 0,004%

21
Tree of 

heaven
Ailanthus altissima 0,5 0,001%

22 Europea Fraxinus excelsior 0,2 0,0005%

Total 41 604,4 100%

Table 32: Chokhatauri forest unit: main tree species by stand dominance 

 
 

Beech dominates being dominant in some 38% of all stands, followed by alder and fir. 

Collectively the 3 species are dominant in 76% of all stands. Seven species account for 

96% of all stand dominance as shown in the following figure.  
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4.4. Age class distribution and average age 

 

The following table outlines the definition of the various species-specific age classes used 

in Georgia. It also shows the duration of the age classes and the cutting ages by species.  

 

Species
Duration of 

age classes 

Cutting from 

age (class)

Young 

(class)

Average age 

(class)

Maturing 

(class)
Mature (class)

Over mature 

(class)

Spruce, Fir, Beech, Oak 20 121 (VII) 40 (I-II) 41-100  (III-V) 101-120  (VI)         
121-160 (VII-

VIII)
161+ (IX+)

Pine, Ceder, Ash, Maple, 

Chestnut, Walnut
20 101 (VI) 40 (I-II) 41-80 (III-IV) 81-100 (V) 101-140 (VI-VII) 141+ (VII+)

Hornbeam, Lime 20 81 (V) 40 (I-II) 41-60 (III) 61-80 (IV) 81-120 (V-VI) 121+ (VII+)

Birch 10 61 (VII) 20 (I-II) 21-50 (III-V) 51-60 (VI) 61-80 (VII-VIII) 81+  (IX+)

Pontic oak, Poplar, Aulne, 

Tung oil tree, False Acacia, 

Tree of heaven

10 41 (V) 20 (I-II) 21-30 (III) 31-40 (IV) 41-60 (V-VI) 61+ (VII+)

Mountain ash, Rose bay, 

Yellow Azalea, Cherry laurel
5 21 (V) 10 (I-II) 15 (III) 16-20 (IV) 21-30 (V-VI) 31+ (VII+)

Table 33: Chokhatauri forest unit: Definition of age classes by species 

 
 

Based on the above table the age class distribution of the forest unit and the 

corresponding volume in m3 is given as follows. 

 

Age class N° Ha % of total Volume % of total 

Young 3 163 7% 166 785 3%

Average 21 314 50% 3 199 724 50%

Maturing 6 661 16% 968 600 15%

Mature/over mature  11 267 27% 2 008 043 32%

Total 42 405 100% 6 343 152 100%

Table 34: Chokhatauri forest unit: total ha and m3 by age class

 
 

The table shows that 50% (or 21 314ha) of forest unit tree stock is considered as being of 

average age (from 15 to 100 depending on species) and 27% (or 11 267ha) mature or 

over-mature. In terms of volume the mature-over mature class represents 42% of total 

standing volume or around 2M m3.  

 

Conifers by age class: The following table shows the four-conifer species by age class 

distribution. Some 62% are classed as being average aged (40-100), including all 

Lebanon cedar and 77% of all spruce.  

 

Species Young Average Maturing Mature/over mature Total ha

Caucasian spruce 335,3 1 796,9 113,0 79,1 2 324,3

Caucasian fir 20,0 992,8 474,8 670,3 2 157,9

Caucasian pine 17,4 11,6 29,0

Lebanon cedar 7,5 7,5

Total 372,7 2 808,8 587,8 749,4 4 518,7

% of total 8% 62% 13% 17%

Table 35: Chokhatauri forest unit: Conifers by age class
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Age class distribution by main conifer species: The two following figures provide 

information on the age class distribution for Caucasian spruce and fir. As previously 

mentioned spruce is dominated by the average age class at 77.3% of all specimens 

inventoried. The lack of mature and over-mature trees could be a direct result of the after 

effects of past episodes of spruce-bark beetle attack.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In terms of fir, age class distribution is more equal, except for the young age class which 

at 0.9% of the total is extremely low and potentially detrimental to the long-term status of 

the species.  
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Broadleaves by age class: The following table outlines the age class distribution of the 

main broadleaved species by dominance found within the forest unit.  

 

Species Young Average Maturing Mature Over mature Total 

Oriental beech 291,4 8 978,2 1 982,4 4 528,4 1 114,8 16 895,2

Causcasian alder 1 376,5 3 490,6 1 377,8 3 278,2 919,2 10 442,3

Caucasian hornbeam 570,1 3 687,8 1 078,9 1 000,9 36,5 6 374,2

Sweet chestnut 83,8 1 172,9 530,6 235,8 2,0 2 025,1

Cherry laurel 619,6 496,9 723,3 231,3 2 071,1

Pontic oak 19,5 214,5 102,9 95,1 432,0

Montpellier maple 114,7 189,4 32,9 48,5 28,0 413,5

Hazelnut 283,3 31,7 60,3 3,5 3,5 382,3

Caucasian lime 15,4 76,4 68,5 5,6 165,9

Mountain ash 6,9 61,4 74,1 142,4

Litwinow's birch 10,8 22,9 33,7

False Acacia 18,3 2,9 21,2

Tung oil tree 15,4 2,0 17,4

Common walnut 5,5 4,4 4,4 14,3

Georgian oak 4,7 4,7

Aspen 1,2 0,6 1,8

Tree of heaven 0,5 0,5

European ash 0,2 0,2

Total 2 770,1 18 453,9 5 802,5 10 066,0 2 345,3 39 437,8

% of total 7% 47% 15% 26% 6% 100%

Table 36: Chokhatauri forest unit:  Broadleaves by age class

 
 

The table shows that some 47% of all broadleaved stock is of average age class (15-100 

depending on species). Collectively with maturing age class the total represents 62%. At 

only 7% there is a rather marked low young class distribution. This is particularly evident 

for beech. This could be a result of numerous factors, such as, poor restocking through 

reduced natural regeneration and/or the cutting of smaller trees etc. The following figure 

highlights the age class distribution by the 5 main broadleaved species.   
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Average age: Based on annual increment boring of average diameter trees within plots 

the inventory was able to determine the average age of dominant species as shown in the 

following figure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figure shows that average ages range from 12 for hazelnut to 134 for Georgian oak. 

In terms of conifers, Caucasian fir has the highest average age at 109 and pine the lowest 

at 40 due to it being found exclusively in plantations. 
 

4.5. Classification by Bonitat class 
 

The forest unit by Bonitat class: Bonitat class (or site class) is an indicator of the 

quality of any specific site in terms of its capacity for tree growth. It is estimated from 

tree top height at a given age. There are 6 specific Bonitat classes used in Georgia with 1a 

being the best in terms of site quality, and V the worse. The following figure shows the 

percentage of the forest unit in each Bonitat class.  
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If we consider that Bonitat classes Ia and I are high in terms of quality, II and III average 

and IV and V low then we get the following percentages in terms of forest cover within 

each class: 

 

- Low Bonitat class: 44.4% 

- Average Bonitat class: 44.6% 

- High Bonitat class: 11% 

 

The results show that almost half of the forest unit is located on low quality sites and 

89% on low to average quality. Indeed, only 11%, or 4 664 ha, are located on high 

quality sites (Bonitat Ia and I), of which only 44ha is located on Ia Bonitat site class.  

 

Species by Bonitat class: The following table and figures shows individual species in 

area broken down by specific Bonitat class.   

 

Species Ia I II III IV V Total ha 

Oriental beech 192,4 1 911,6 4 336,8 7 148,3 1 993,7 197,6 15 780,4

Causcasian alder 7,8 36,1 305,5 3 726,7 5 208,6 238,4 9 523,1

Caucasian hornbeam 114,6 815,6 2 129,5 2 088,5 1 058,1 131,4 6 337,7

Caucasian spruce 49 503 487 829 359 91 2 317,5

Caucasian fir 52 185 733 1 062 111 16 2 157,9

Sweet chestnut 9,9 26,1 55,5 426,1 1 240,4 265,1 2 023,1

Cherry laurel 362,9 1 186,5 290,4 1 839,8

Pontine oak 61,3 77,8 292,9 432,0

Montpellier maple 26,9 68,8 182,1 107,7 385,5

Hazelnut 125,8 152,5 43,3 57,2 378,8

Caucasian lime 20,7 125,4 14,2 160,3

Mountain Ash 14,0 128,4 142,4

Litwinow's birch 10,8 10,5 12,4 33,7

Caucasian pine 6,8 22,2 29,0

False Acacia 0,9 2,3 11,1 6,9 21,2

Tung oil tree 14,3 3,1 17,4

Common walnut 2,5 3,0 4,4 9,9

Lebanon cedar 1,2 2,8 3,5 7,5

Georgian oak 4,7 4,7

Aspen 0,6 1.2 0,6

Tree of heaven 0,5 0,5

European ash 0,2 0,2

Total 426,8 3 606,8 8 273,8 16 009,9 11 624,9 1 661,0 41 603

% of total 1,0% 8,7% 19,9% 38,5% 27,9% 4,0%

Table 37: Chokhatauri forest unit: Tree species N° of Ha by Bonitet class
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The table and figures show that in the case of fir the majority of stands are located on 

average Bonitat class sites (II and III). Spruce is slightly more diversified in terms of site 

class. Beech is mostly located on average to high Bonitat class sites, whereas alder and 

sweet chestnut on average to low sites.  

 
4.6. Stand density  

 
Forest unit stand density: Georgian forestry legislation recognizes 10 forest stand 

density classes or groups from 0.1 to 1. Chokhatauri forest unit is broken down as follows 

in relation to these stand density classes.  

 

 
 
The figure shows that some 61% of all forest stands fall in the 0.4 and 0.5 density groups. 

If we add groups 0.3 and 0.6 this figure rises to 85%. The remaining stands might be 

class as being either very sparse (0.1 and 0.2) or dense to very dense (0.7-1).  

 

Stand density by species: The following table outlines the distribution of density groups 

by area of the main dominant species. Areas in blue represent the highest number of ha 

by species by specific density group.  
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Species 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 Total

Oriental beech 237,0 704,6 2 554,7 7 222,3 3 484,6 938,0 314,6 243,5 38,9 42,2 15 780,4

Causcasian alder 160,8 379,6 1 023,6 2 933,7 2 848,5 1 685,3 321,3 102,4 34,2 33,7 9 523,1

Caucasian hornbeam 3,3 60,8 487,8 2 483,4 2 182,5 839,5 187,7 50,4 25,8 16,5 6 337,7

Caucasian spruce 84,8 183,6 542,1 1 003,6 377,1 84,1 16,5 14,4 6,5 4,8 2 317,5

Caucasian fir 52,9 112,4 384,6 843,0 519,4 199,6 18,6 27,4 2 157,9

Sweet chestnut 1,1 10,6 127,6 556,3 677,6 554,0 80,6 6,0 9,3 2 023,1

Cherry laurel 7,5 10,8 20,8 165,5 453,1 274,6 358,1 549,4 1 839,8

Pontic oak 35,4 25,7 4,6 108,8 111,5 61,1 14,6 70,3 432,0

Montpellier maple 23,2 39,2 140,0 121,4 28,0 30,6 3,1 385,5

Hazelnut 1,2 0,7 12,1 37,1 236,7 67,9 23,1 378,8

Caucasian lime 14,6 75,7 13,1 36,2 20,7 160,3

Mountain Ash 14,0 55,5 11,5 0,9 60,5 142,4

Litwinow's birch 10,8 9,1 13,8 33,7

Caucasian pine 3,4 9,1 9,9 6,6 29,0

False Acacia 0,9 12,5 1,8 5,8 0,2 21,2

Tung oil tree 14,3 3,1 17,4

Common walnut 7,3 2,6 9,9

Lebanon cedar 3,5 2,8 1,2 7,5

Georgian oak 2,0 2,7 4,7

Aspen 0,6 1,2 1,8

Tree of heaven 0,5 0,5

European ash 0,2 0,2

Total ha 599 1 536 5 350 15 243 10 192 4 675 1 606 1 046 559 801 41 604

% of total 1,4% 3,7% 12,9% 36,6% 24,5% 11,2% 3,9% 2,5% 1,3% 1,9% 100%

Table 38: Chokhatauri forest unit: Species ha by density group

 
 
The table shows that species such as cherry laurel are growing in dense to very dense 

stands as are mountain ash, hazelnut and Pontic oak, whereas the main 7 species by 

overall dominance are growing in average to low density stands (see following figure).  

 

 
 

Average density by species: The following figure highlights average stand density by 

species. The figure shows that the densest stands are those in which cherry laurel, 

mountain ash and hazelnut are dominant, whereas those stands with the lowest density 

are ash, walnut and tree of heaven.  The range of average species-specific stand densities 

is 0.20 for ash to 0.83 for cherry laurel and mountain ash. 



42 

 

 

 
 
4.7. Average diameter and height   

 
Average diameter: The average diameter by main stand dominant species is given in the 

following figure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figure shows that Caucasian fir has the largest average diameter at 50cm DBH. This 

is closely followed by lime, beech and walnut. The lowest average diameter belongs to 

hazelnut at 4cm DBH. This is closely followed by cherry laurel, Pontic oak and Birch. 

Only 9 species have an average diameter ≥30cm DBH.  
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Average height: The following figure gives the average height in m by main tree 

species.  

 
The table shows that there is a real correlation between height and diameter as the order 

of species is similar between the two. Average heights range from 3m for cherry laurel 

and Pontic oak to 24m for Caucasian fir. Only fir, beech and lime have an average height 

greater than 20m. Average heights are also in correlation with Bonitat classes, with the 

higher classes containing the tallest specimens in terms of average age.  

 
4.8. Growth and standing volume 

 
Total standing volume: The following table gives the estimated total standing volume in 

m3 by species.   
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Species Total volume m3 % of total

Oriental beech 3 072 168 48,5%

Causcasian alder 980 556 15,5%

Caucasian hornbeam 783 859 12,4%

Caucasian fir 657 040 10,4%

Caucasian spruce 495 447 7,8%

Sweet chestnut 244 652 3,9%

Cherry laurel 37 553 0,6%

Caucasian lime 24 734 0,4%

Montpellier maple 19 491 0,3%

Hazelnut 9 657 0,2%

Pontic oak 6 837 0,1%

Lebanon cedar 2 008 0,03%

Caucasian pine 1 818 0,03%

Litwinow's birch 862 0,01%

Common walnut 677 0,01%

False Acacia 673 0,01%

Georgian oak 612 0,01%

Tung oil tree 553 0,01%

Aspen 186 0,003%

Tree of heaven 40 0,001%

European ash 4 0,0001%

Total 6 339 427 100%

Table 39: Chokhatauri forest unit: Total volume by main tree species

 
 
The table shows that of a total of some 6.3M m3 beech represents almost half at around 

3M m3 (48.7%). If we include alder, hornbeam fir and spruce then total standing volume 

increase to around 95% of total forest unit standing volume. This is shown in the 

following figure.  
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Average volume per ha: The following figure shows the average volume per ha by main 

stand dominant species.  

 

 

The figure shows that average volumes range from 16m3/ha for Pontic oak to 305m3/ha 

for Caucasian fir. Interestingly 3 of the 4-conifer species hold the 3 top spots in terms of 

volume per ha. The first broadleaved species is beech at 195m3/ha. There is then an 

important drop to 154m3 for lime.  

 

Mean annual increment: The following table and figure show the Mean Annual 

Increment (MAI) by main species based on the average age and number of m3 per ha.   
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Total annual increment: The table and figure show that MAI ranges from 0.3 to 

4.4m3/ha/year for ash and Lebanon cedar respectively. Ten species have an MAI greater 

or equal to 2. The average MAI for all species is 1.8m3/ha/year. This is relatively low 

and is a direct reflection on the mostly average quality Bonitat classes in addition to the 

climatic effects linked with relatively long and cold winters. The following table and 

figure show the total annual increment in m3 by all species and by main species.  

 

Species Age m3/ha MAI ha

Lebanon cedar 61 268 4,4

Aspen 32 103 3,3

Caucasian spruce 74 214 2,9

Caucasian fir 109 305 2,8

Causcasian alder 37 103 2,8

Tree of heaven 35 80 2,3

Hazelnut 12 26 2,1

Caucasian hornbeam 61 124 2,0

False Acacia 16 32 2,0

Tung oil tree 16 32 2,0

Oriental beech 106 195 1,8

Caucasian pine 40 63 1,6

Sweet chestnut 78 121 1,6

European lime 102 154 1,5

Mountain Ash 22 26 1,2

Litwinow's birch 25 26 1,0

Georgian oak 134 130 1,0

Cherry laurel 22 20 0,9

Montpellier maple 63 51 0,8

Common walnut 104 68 0,7

Pontic oak 35 16 0,5

European ash 70 20 0,3

Average 57 99 1,8

Table 40: Chokhatauri forest unit: MAI/ha by main species
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The table and figure show that total species specific annual increment by area ranges 

from 0.1m3 for ash to 28 983m3 for beech. Six species account for around 99% of the 

total annual volume increment of the forest unit, with beech alone accounting for 34%. 

Combined with alder this rises to 65% of total annual forest unit volume increment.  

 

Volume by mature and over mature stands: The following table and figure outline the 

current estimated mature and over mature volume by main species. Note only 13 of the 

22-main species are represented as according to the inventory results the others do not 

possess any mature or over mature stands.  

 

Species Total ha Ha mature/over mature m3 mature/over mature m3 mature/over mature/ha % of total ha

Georgian oak 4,7 4,7 612 130,2 100%

Mountain Ash 142,4 74,1 1 745 23,5 52,0%

Common walnut 9,9 4,4 220 50,0 44,4%

Caucasian lime 160,3 68,5 10 612 154,9 42,7%

Causcasian alder 9 523,1 3 278,2 469 893 143,3 34,4%

Aspen 1,8 0,6 114 190,0 33,3%

Caucasian fir 2 317,5 670,3 237 668 354,6 28,9%

Oriental beech 15 780,4 4 528,4 1 024 529 226,2 28,7%

Pontic oak 432,0 95,1 2 254 23,7 22,0%

Caucasian hornbeam 6 337,7 1 000,9 174 691 174,5 15,8%

Montpellier maple 385,5 48,5 5 764 118,8 12,6%

Sweet chestnut 2 023,1 235,8 41 487 175,9 11,7%

Caucasian spruce 2 157,9 79,1 23 845 301,5 3,7%

Total 39 276 10 089 1 993 434 159

Table 41: Chokhatauri forest unit: Mature/over mature per ha
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The table and figure show that there are a total of some 10 089 ha of forest cover 

considered as being mature or over mature within the forest unit with beech representing 

around 45% of the total and alder 32%. In total this represents almost 2M m3.  In terms of 

mature and over mature volume per ha, fir is the most important at 354m3. This is 

followed by spruce at 301m3 and then beech far behind at 226m3 per ha. For all 13 

species the average mature and over mature volume per ha is 159m3. Finally, in terms of 

the percentage of mature and over mature volume available per species in relation to the 

total number of hectares, the range is 3.7% for spruce to 100% for Georgian oak (all 
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mature and/or over mature). Around 29% of all beech dominant stands are considered to 

be mature and/or over mature whereas for lime this is as high as 42.7%.  

 

Standing stock by age class: The following tables and figures show the standing stock in 

total volume by age class.  

 

Conifers: standing stock in m3 by age class 

 

Species Young Average Maturing Mature/over mature  Over mature Total m3

Caucasian spruce 25 874 416 018 29 710 23 845 2 560 495 447

Caucasian fir 1 662 272 915 144 795 237 668 36 289 657 040

Caucasian pine 993 825 0 0 0 1 818

Lebanon cedar 0 2 008 0 0 0 2 008

Total m3 28 529 691 766 174 505 261 513 38 849 1 156 313

Table 42: Chokhatauri forest unit: Conifers by standing volume and age class

 
 

The table shows that collectively conifer dominant stands represent a standing volume of 

around 1.15M m3. Fir accounts for 58% of total standing conifer volume and Spruce 

41%. Average age class stands account for 60% of total conifer standing volume.  

 

 

 
 

In terms of volume per ha for conifers by age class, spruce is well represented in all age 

classes except for the maturing class. Pine is composed solely of young and average aged 

stands and Lebanon cedar uniquely maturing class. Fir is best represented in terms of all 

age classes with an important percentage found in the maturing, mature and over-mature 

classes. This presence in all classes indicates that the natural dynamics of the species is 

healthy.   
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Broadleaves: standing stock in m3 by age class 

 

Species Young Average Maturing Mature Over mature Total 

Oriental beech 19 701 1 645 720 382 218 1 024 529 28 155 3 072 168

Causcasian alder 65 391 289 336 155 936 469 893 152 187 980 556

Caucasian hornbeam 36 241 422 924 150 003 174 691 6 103 783 859

Sweet chestnut 6 236 119 594 77 335 41 487 360 244 652

Cherry Laurel 12 767 10 247 14 539 5 851 37 553

Pontic Oak 544 2 750 1 289 2 254 6 837

Montpellier maple 2 099 9 308 2 320 5 764 367 19 491

Hazelnut 7 272 1 020 1 295 70 70 9 657

Caucasian lime 2 592 11 530,0 10 612 1 008 24 734

Mountain Ash 138 1 842 1 745 3 725

Litwinow's birch 108 754 862

False Acacia 552 121 673

Tung oil tree 473 80 553

Common walnut 457 220 220 677

Georgian oak 612 612

Aspen 72 114 186

Tree of heaven 40 40

European ash 4 4

Total 138 256 2 507 958 794 095 1 746 530 194 321 5 186 839

Table 43: Chokhatauri forest unit:  Broadleaves by standing stock in m3 by age class

 
 

The table shows that collectively the main dominant broadleaved species have a standing 

volume of some 5.2M m3. Beech is by far the most important species in terms of standing 

volume with around 60% of the total. If we add alder, hornbeam and sweet chestnut this 

figure rises to 98% of the total. Average age class stands represent around 50% of all 

standing volume. If we add maturing stands the total rises to 82%. There is a marked 

reduced volume in terms of young stands with such stands only representing 3% of the 

total standing volume. The following figure shows standing stock by main broadleaved 

species by age class. It shows that volume of beech is mostly present in average aged and 
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mature stands (very little young and over-mature stands), whereas alder is more evenly 

spread with an important number of mature and over-mature stands. Sweet chestnut is 

very poorly represented in terms of volume by young stands. 

 

 

 

 
 

In terms of average volume per ha by age class, the four main broadleaved species show 

a relatively marked pattern with stand volume increasing with age (which is what one 

would expect)  
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5. Presence of dominant shrub species   

 

In terms of dominant shrub species, there are 3 species of Rhododendron present 

throughout the forest unit and large areas of blackberry. Collectively these shrubs account 

for some 800,4ha in terms of being dominant in the stand, or 1.9% of the total forest unit 

area. See following table 

 

Shrubs Ha % of total

Rosebay Rhododendron 708,3 88,49%

Pontic Rhododendron 43,6 5,45%

Yellow azalea 36,2 4,52%

Blackberry 12,3 1,54%

Total 800,4 100%

Table 44: Dominant shrub species

 
 

At around 708ha or 88% of the total, Rosebay rhododendron is by far the most 

represented shrub in terms of dominance. Collectively the 3-rhododendron species 

account for 98% of dominant shrub species throughout the forest unit. Their distribution 

in terms of forest block is given in the following table.  

 

Forest Block 
Pontic 

Rhododendron

Rosebay                  

Rhododendron
Yellow Azalea Total 

Chokhatauri 0 133,8 0 133,8

Shua Surebi 33,2 62,1 0 95,3

Zemo Surebi 10,4 18 0 28,4

Mjave Tsakali 0 486,1 34,9 521

Zoti 0 7,1 0 7,1

Bakhmaro 0 1,2 1,3 2,5

Total 43,6 708,3 36,2 788,1

Table 45: Chokhatauri forest unit: Rhododendron sp in ha by forest block 

 
  

The table shows that Pontic rhododendron is only found in the forest blocks of Shua 

Surebi and Zemo Surebi and Yellow Azalea predominately in Mjave Tsakali and a little 

in Bakhmaro. As for Rosebay rhododendron, some 69% or 486ha is found in Mjave 

Tsakali. Indeed, considering all three species Mjave Tsakali is the best represented with 

some 66% of the total.  The forest blocks of Zoti and Bakhmaro are very poorly 

represented in terms of Rhododendron.  

 

In terms of altitude there is a marked difference between species with the bulk of 

Rosebay rhododendron being found between 1001-1500m. Both Yellow Azelea and 

Pontic rhododendron do not seem to appear before 1751m, with the bulk of Pontic 

Rhododendron being found at altitudes of 2251m and more. See following figure.  
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In terms of Bonitat class, the vast majority of rhododendron (95.7%) is found on class V 

as shown in the following figure. This includes all Yellow azalea and Pontic 

rhododendron.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
In terms of age class, the vast majority of Rosebay and Pontic rhododendron is either 

maturing, mature/over mature (92.5%), with some 57% considered as being mature and 

or over-mature. Yellow azalea is considered as being predominantly of average age.  
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Species Young Average Maturing 
Mature/ove

r mature  
Total 

Pontic Rhododendron 6,5 3,9 19 14,2 43,6

Rosebay Rhododendron 12,7 258,1 437,5 708,3

Yellow Azalea 1,3 34,9 36,2

Total 7,8 51,5 277,1 451,7 788,1

% of total 1,0% 6,5% 35,2% 57,3% 100%

Table 46: Chokhatauri forest unit : Rhododendron ha by age class

 
 

Finally, in terms of density some 75% of all rhododendron is found at densities of 

between 0.6 and 0.7.  

 

 

Species 0,5 0,6 0,7 0,8 0,9 1 Total ha

Pontic Rhododendron 19,9 19,0 4,7 43,6

Rosebay Rhododendron 57,3 363,2 158,5 102,4 26,9 708,3

Yellow Azalea 2,1 4,1 27,8 2,2 36,2

Total ha 59,4 387,2 205,3 109,3 26,9 788,1

% of total 7,5% 49,1% 26,0% 13,9% 3,4%

Figure 47: Chokhatauri forest unit: Rhododendron density ha 
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Photos of the inventory  

 

    

 Locating the plot by GPS                                        Engaging the Vertex transponder 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fixing of transponder on central                    Defining the plot radius with the Vertex IV 

point of sample plot 

(notice plot number etc) 
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 Boring tree for age                                     Counting the annual rings of the core 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring fallen trees 
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        Measuring top height using a clinometer  

 

 

 
 

                                              Measuring DBH 
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