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Preparation of Forest Management Plans for Ijevan and Sevqar Forest Enterprises 
 
Stage 2: Forest inventory and management guidelines – with special reference to 
Ijevan and Sevqar Forest Enterprises 
 
 
EXECUTIVE SUMMARY 
 
1. The forest inventory in Ijevan and Sevqar Forest Enterprises started in June 2004 after 

completion of the field staff training of the first stage of the project. The initial forest 
inventory method (systematic, grid-based sampling on circular plots) was based on 
previous, 1988 forest management maps and available topographic maps. 

 
2. In June and early July 2004 fresh satellite images were made available: Landsat / Spot 

image for Ijevan and IKONOS image for Sevqar Forest Enterprise. Based on satellite 
images the forest inventory method was streamlined into “compartment-based forest 
inventory with circular sample plots”. 

 
3. Sevqar forest enterprise is inventoried at higher accuracy with several randomized sample 

plots per compartment. Ijevan forest enterprise is inventoried at lower accuracy with only 
one or two subjectively (by ocular means) selected average sample plots per 
compartment. 

 
4. Forest inventory field instructions were updated to match the streamlined forest inventory 

method. 
 
5. Software “AMForest” – Armenia forest planning system”, was developed for forest 

inventory and management planning in Armenia. The software will be tested at high 
accuracy in Sevqar Forest Enterprise, and at lower accuracy in Ijevan Forest Enterprise, 
with final target of national applicability in Armenian forest management. 

 
6. The overall forest management guidelines for Armenia will be developed based on old 

Soviet tradition, more recent Russian, Ukrainian, Lithuanian and Armenian practices. 
Multipurpose forest management, participatory planning approach, special biotopes and 
other applications of biodiversity conservation are adapted from recent Finnish, all 
Scandinavian and other European examples of forest management development.  

 
7. Two villages have been selected for community forest management planning: Enokavan 

with a community forest area of 243 ha and Hovk with 348 ha. 
 
8. Participatory forest management planning methods have been screened, and a plan of 

action to apply them both in community forests and state forests, with appropriate training 
programme, has been attached in this report. 

 
9. The field inventory work continues from mid July 2004 onwards with four teams in 

Sevqar Forest Enterprise and one team in Ijevan Forest Enterprise. 
 
10. The updated field inventory targets for monitoring purposes were set at 2 800 ha for July, 

8 891 ha for August, 11 600 ha for September, 14 000 ha for October and 6 358 ha for 
November, totalling 43 749 ha. 
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PREFACE 
 
 
Preparation of Forest Management Plans for Ijevan and Sevqar Forest Enterprises was 
initiated in April 2004. During the first phase of the project (21.4.2004 – 6.6.2004) a set of 
background studies was carried out. Basic training in forest inventory methodology was 
arranged in Ijevan for 20 Armenian forestry specialists (23.5.2004 – 3.6.2004). Concluding 
forest management planning workshop was arranged in Ijevan on 4 June 2004, into which a 
wide spectrum of stakeholders was invited, like village leaders, regional Hayantar staff and 
Marz administration representatives. These issues have been described in the First stage 
report of the project. 
 
During the first stage of the project the broad guidelines for forest inventory were set up. The 
forest inventory was started in Ijevan Forest Enterprise area on 21 June 2004 at minor scale. 
The full-scale start up of the inventory, however, was pending on the arrival of fresh satellite 
images. Landsat / Spot satellite image became available in June 2004. It will be used for 
Ijevan forest enterprise. More accurate satellite image (Ikonos) was procured for Sevqar 
forest enterprise in early July 2004. The availability of fresh satellite images made it possible 
to adopt more flexible, compartment based forest inventory method, instead of the rigid 
method of systematic sampling grid on topographic maps. This change also affected 
streamlining of the forest inventory field manual. The streamlined version is an annex of this 
second stage report. 
 
Three international experts visited the project during the second phase. Professor Timo 
Pukkala, from University of Joensuu, Finland (8.7. – 21.7.2004), was in charge of updated 
forest inventory manual and development of AMForest software for forest inventory results 
and forest management plan computations. His main counterpart to be trained was Mr. Ayser 
Ghazaryan. Professor Romualdas Deltuvas from University of Kaunas, Lituania (30.6.-
15.7.2004) was in charge of overall forest management guidelines to be developed mainly 
from Russian sources and from the fresh Lithuanian model. His main counterpart was Mr. 
Andranik Ghulijanyan. Mr. Timo Hiltunen from Metsähallitus, Finland (1.7. – 17.7.2004) 
was in charge of the participatory approach in forest management planning. His main 
counterpart was Dr. Hovik Sayadyan from Agricultural Academy of Armenia. 
 
The second stage report covers the period 7.6.2004 – 20.7.2004. It concentrates in the 
guidelines for forest inventory, management planning and the related software AMForest. 
They will be tested in the full-scale inventory, data input and computation which started on 
15 July 2004. If necessary, the guidelines will be updated and attached to later reports of the 
project. Another new aspect is the introduction of the participatory approach in forest 
management planning. 
 
This report has been prepared in English and Armenian versions. Mr. Andranik Ghulijanyan 
has edited the Armenian version. 
 
In Yerevan, 20 July 2004 
 
Veli Pohjonen 
Indufor team leader 
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1   INTRODUCTION 
      
11  Completion of field survey and establishment of kvartal and compartment 
      boundaries 
 
During the field survey of the first phase of the project “Preparation of Forest Management 
Plans for Ijevan and Sevqar Forest Enterprises” it was concluded that the previous kvartal 
boundaries from the 1988 forest inventory were still largely unchanged. The original kvartal 
boundaries can be used as a basis for the forest mapping. The previous compartment 
boundaries, however, were largely dissolved. During the Ijevan and Sevqar forest inventories 
new compartment boundaries must be established onto new forest maps or onto fresh satellite 
images. 
 
The kvartals were first drawn from 1988 forest management maps onto topographic maps and 
digitized. There are 272 kvartals altogether (Figure 1) in the Ijevan and Sevqar Forest 
Enterprises area. 
 
Establishment of new compartment boundaries inside a well-defined, accurately mapped 
kvartal is in principal possible with the help of the old forest management map and the 
corresponding topographic map. Compartment delineation can be done in the field as ocular 
survey by directly drawing (by hand) the new compartment boundaries onto a topographic 
map copy, or onto a transparent that is laid on top of the topographic map. Later at the 
computer, the new compartment boundaries are digitized and transferred to a new forest map. 
 
This method was tested in the Ijevan forest inventory training course in May 2004. The 
method, however, was found to be too demanding for the field staff. Additional, longer term 
training would have been needed, for which the allowable time was not sufficient. 
 
Instead of manual drawing of the compartment boundaries, use of fresh satellite images and 
digital compartment delineation directly onto satellite images, were preferred. In June 2004 
Landsat / Spot satellite image became available for the project. The image is a composition of 
both Landsat and Spot satellite image sources so that major part of the project area is covered 
by Landsat and a smaller eastern corner of Ijevan Forest Enterprise by Spot. 
 
The Landsat / Spot image is of good quality for forest management purposes: it is practically 
cloud-free, and it was taken during the time when trees were in leaf. The image has black & 
white resolution of 10 meters by 10 meters and colour resolution of 30 meters by 30 meters. 
 
The Landsat / Spot image resolution was found to be sufficient for Ijevan Forest Enterprise, 
which by nature is more protective forest and less prospective for high quality timber 
harvesting. A minimum of about 20 hectares for the compartment size, can be delineated in 
Landsat / Spot image. The final demarcation of Ijevan compartment boundaries was initiated 
on 10 July 2004. 
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Figure 1. Kvartal map of Ijevan and Sevqar Forest Enterprises based on Forest Management 
plans of 1988. Ijevan town is in the center. Sevqar Forest Enterprise is the block in the 
uppermost left corner. 
 
 
 

 
 
 
 
 
For Sevqar Forest Enterprise the minimum compartment size of 20 hectares was considered 
too large. There was a need to delineate boundaries to well forested, quality timber growing 
compartments which are as small by size as five hectares. A search for more accurate satellite 
image was continued. 
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The total Ijevan and Sevqar Forest Enterprises project area was first divided in 5 blocks. The 
need for more accurate satellite image concerns the block 1 which is the west-eastern block in 
the whole project area (Figure 2). 
 
 
Figure 2. Ijevan and Sevqar Forest Enterprises project area, divided in 5 blocks for  
possible satellite images. Ijevan town is in the centre of the map. Sevqar Forest 
Enterprise is in Block 1. 
 

 
 
 
After searching through internet and international satellite image providers, it was found out 
that IKONOS satellite images would fit best for Sevqar Forest Enterprise. High resolution 
IKONOS satellite images became commercially available in 1999, and since them they have 
been widely used for mapping of forested areas, ecosystem management, stand delineation, 
identification of forest species, forest inventory, plant cover change detection, three 
dimensional forest visualization and forest area monitoring (IKONOS 2004). 
 
It is possible to order in advance the IKONOS satellite to take a fresh satellite image shot just 
over the needed forest area if the corner coordinates of the required rectangular are given to 
the supplier. Another possibility is to select the most suitable satellite image from the already 
available archive sources. Archive IKONOS images can be delivered immediately (about one 
week´s time from order confirmation), and they are somewhat cheaper than the especially 
ordered images. Also archive images are reasonably fresh, as the oldest IKONOS images are 
from 1999. 
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For IKONOS image, the true resolution is 0.82 - 1.0 m, but it is normally resampled to one 
meter. Correspondingly, the multi-spectral true resolution is 3.2 - 4.0 m. One meter resolution 
is sufficient for study of forested areas. 
 
Ikonos images come with the following specifications for one meter monospectral resolution 
(true color, false color, RGB + near Infra Red), and for four meter multispectral resolution 
imagery: 
 
Panchromatic (black & white)    1.0 m 
Pan-sharpened (color)     1.0 m 
Multi-spectral (color and false color)   4.0 m 
 
Panchromatic   450 - 900 nm 
Blue    450 - 520 nm 
Green   510 - 600 nm 
Red   630 - 700 nm 
Near Infra-Red 760 - 850 nm 
 
 
High resolution IKONOS image from year 2003 was ordered for Sevqar Forest Enterprise on 
9 July 2004.  The image came in 10 CD-ROM diskettes to project headquarters in Ijevan on 
15 July 2004. The final establishment of Sevqar compartment boundaries was initiated on 15 
July 2004. 
 
 
12 Evaluation of the current and future requirements for forest inventory and 
     management plans 
 
Current and future planning of multifunctional forest management with various users and 
stakeholders, requires a multitude of information on natural, social, economic, cultural and 
historical conditions of the relevant area entity for planning (country, marz, management 
unit). A lot of this information is currently made available by other sectors and individuals. It 
is only partly available in computer databases. 
 
The information requirements for current and future forest management plans are wider, if 
compared to requirements for old Armenian forest management plans (1988 and earlier). The 
following characteristics should be taken into consideration: 
 
Information on natural conditions is collected from different types of data including geology, 
hydrology, climate, soils, fauna, flora, and statistics on ecological disasters (floods, 
landslides, etc.). For biodiversity conservation purposes official information on rare and 
endangered species (Red Data Book or Red List) needs to be acquired. 
 
Economic information needed for planning includes i) the description of main types of 
economic activities developed in the various economic sectors of the marz, ii) the available 
development plans for these sectors, including supply and demand, and iii) the general status 
of land-use planning. As an example: should it be known that the agriculture sector in the 
marz plans to develop cattle breeding. It is likely to cause significant increase of domestic 
animals using grazing areas in forests. Therefore the relevant forestry measures for proper 
range management have to be planned. 
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Social information includes population data, their distribution within the migration trend of 
the marz, employment, poverty level, demand for forest resources to satisfy primary 
subsistence needs (like fuel wood or Non-Wood Forest Products, NWFP), and human 
disturbance to forest resources. 
 
Cultural information is important with a view to notify the cultural backgrounds, to share of 
local knowledge, identification of traditional activities of indigenous population, existence of 
monuments of cultural heritage and places of spiritual and cultural use of forests. 
 
Historical information on previous forest management activities includes e.g. silviculture, 
timber harvesting, and other forest management operations. Information on illegal logging 
would also be needed. 
 
Evaluation of the current and future requirements for forest inventory and management plans 
is always based on the current forest code (The Forest … 1994). If necessary, a proposed new 
forest code must also be envisaged, as it is now the case in Armenia (Herbst 2004). 
 
The forest code 1994 gives detailed outlines for forest inventory and broad outlines for forest 
management plans. The preparation of forest management plan starts with Forest Inventory. 
The forest code 1994 has full Chapter (18) with three Articles (55-57) for forest inventories. 
Article 55 in the forest code 1994 defines that the forest inventory must include: 
 

• borders and their definition both for the forest enterprise as a whole and for the 
organizations, if any, inside the enterprise borders; 

• forest maps including the location and distribution of the forests; 
• register of the forest estate, by wood species and age class, and by quantitative and 

qualitative features of the forest resource; 
• definition and location of the cutting areas, by main harvesting, thinnings and 

sanitation cuttings, as well as the order of their implementation; 
• classification of forests upon their significance; 
• allowable cut for all kinds of harvestings; 
• definition of the volume of regeneration, forest protection, utilization and pest and 

disease control; 
• definition of the volume of forest by-use and secondary use. 

 
The current (and past) requirements for forest inventory are as such valid but there is a need 
to broaden them into the direction of biodiversity conservation. The modern forest inventory 
takes so strongly into account the occurrence of special biotopes and needs of biodiversity 
conservation that another aspect could be added like 
 

• register of special biotopes  
 
The current forest inventory technique for the measurement of sample plots is well-known, 
and it is relatively simple in the case of trees. The challenge is how to gain a view of the 
biodiversity and of the Non-Wood Forestry Products. Interesting plants and animals are 
numerous, animals move around, and plants and their production vary annually and 
seasonally. The aim would be to find a correlation between vegetation types (strata) and the 
probability of NWFP, and to define for each area the key biotopes looked for. Forestry 
sample plots are, as a rule, not efficient for measuring other organisms than trees. Linear 
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cruising or just searching inside the compartment would yield better results. Questionnaires 
among users would also be helpful even if they may provide biased results. 
 
Chapter 56 in the Forest Act 1994 defines the Forest Inventory Project which analyses and 
evaluates previous forest management and develops prospectives for future management 
practice. The chapter also contains the important principle that the forest inventory project 
must develop into, and it becomes automatically the forest management plan when the forest 
inventory and other materials are approved by authorized bodies. There is no other body to 
prepare the forest management plan than the forest inventory project. 
 
The Forest Inventory Project method, described above, is useful and it will produce the 
required end result: the forest management plan. The method, however, is rigid and it does 
not leave space for other organizations, like for instance for forestry faculties in universities, 
to participate in forest inventories and in production of forest management plans. As a matter 
of fact, any organization, also the forest owner, can carry out the forest inventory and produce 
forest management plan. As long as such plan fulfils other requirements of the forest code, 
secures sustainability and guarantees biodiversity conservation, the plan should have change 
to become also formally accepted and to be implemented by the forest owner. 
 
The Forest Management Plan must include the measures for conservation, protection, 
reproduction, productivity, efficient use and management of forest enterprises. By statute, 
forest management plans in Armenia cover now and in the future a ten-year management 
period, and they are supposed to be renewed every 10 years. Each forest management plan is 
comprised of main documents and relevant forest maps. The main forest management plan 
document includes:  
 

• general description of the forest unit, including climatic, social, economic and 
administrative aspects; 

• general analysis of forest management and forest use in the forest unit; 
• plan, based on the distribution of timber species and natural habitats, for forest 

product harvesting, protection, conservation, and rehabilitation; 
• maps of forest units assigned to particular forest enterprises. 

 
The structure is good and it has all the essential elements for securing long term sustained 
forestry. The structure could, however, be widened to cover aspects of stakeholders´ 
participation in the planning process. This is especially important in the case of community 
forest management plans. Another aspect could thus be added: 
 

• description of the stakeholders´ participation in the forest management planning  
 
The primary and secondary objective of forest management planning must fulfil that 
requirement of forest code 1994 which classifies the Armenian forests into three main 
categories: 
 

• protection forests (conservation of water resources and soil protection against erosion) 
• social forests (of recreational use) 
• forests of special significance (reserves and national parks). 

 
According to this classification the primary objective of forest management planning is, 
without doubt, to establish sustained forest management for protection forests. The protection 
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forests cover the vast majority of the Armenian forest estate. Sustained management for 
social forests of recreational use is a minor case and, even if important as such, it is a 
secondary objective. 
 
The Armenian Forest Code is currently under process of updating. During the process Herbst 
(2004) has pointed out that “according to Article 11 of the Forest Code, besides social forests 
(for recreational use), all forests in Armenia are considered to be protection forests”. And 
further “considering the actual ecological as well as the potential economical situation on the 
ground (in the forests), there is no reason why there should not be production forests, too”. 
Herbst concluded that the present formulation of the forest code limits too much the available 
options of silviculture, forest regeneration and harvesting. He proposed to reclassify the 
forests by dividing them into the following three categories: 
 

• protection forests 
• protected forests, key biotopes, special purpose forests, forests of special importance 
• production forests 

 
Such a division would still stress the important function of water and other natural resources 
conservation and protection of soil against erosion over the forest production function. The 
primary forest management planning objective would be connected to the word protection 
and the secondary objective to the word production. Thus the high protection function 
(primary management objective) of the Armenian forests would be maintained in the near 
future. The production function would have to be the secondary forest management objective. 
 
If the term or wording production forest will not be acceptable for a reason or another in the 
new forest code, a way to incorporate wider options of silviculture, forest regeneration and 
harvesting in Armenian forestry would be to accept a variety of fellings and harvestings in 
the protective forests, and clarify the conditions for them in writing. To stress the importance 
of conservation and protection in Caucasian forestry the order of forest categories could be 
rearranged so that the highest conservation category comes first. The division of forest 
categories could for instance be the following six: 
 

• Strictly conserved forest 
• Special biotope 
• Protective forest on steep slope, only regeneration fellings possible at age of natural 

maturity 
• Protective forest on mild slope, also selective fellings and small-scale clearcuttings 

possible 
• Recreational forest 
• Special forest 

 
In strictly conserved forests and special biotopes no harvesting is possible. Strictly conserved 
forests (like National Parks or nature conservation areas) would have been conserved by 
order of law. Special biotopes could be conserved also by the decision of Hayantar or another 
forest owner. This is nowadays customary in advanced forestry countries. The forest owner is 
often willing, and he is encouraged to conserve voluntarily part of his forest estate especially 
for the sake of special biotopes or other reasons of biodiversity conservation. 
 
In protective forests and recreational (social) forests sanitary fellings would be possible also 
in the future, in the standard manner. In strictly conserved forests no harvesting is possible. 
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Special forests could include for instance monocultural, often exotic plantations, like those of 
pines or poplars. In the plantations standard commercial forestry would be possible. 
 
Division of Protective forests into two subcategories is essentially dependent on slope 
steepness. A fixed angle (say 30 degrees) could be agreed for the slope steepness which angle 
is the divider between possible felling operations. 
 
In Ijevan and Sevqar forest inventories 2004 the forests are classified at compartment level 
into the three standard categories (protective forest, social forest, special forest) following the 
requirement of the Forest Code 1994. The rules for harvestings and fellings are applied in the 
forest management planning phase. This happens after the field forest inventory, at the 
computer. 
 
In that case it is assumed that all the Armenian forests have also production function, unless 
otherwise stated. First limitation comes from the conservation areas and special biotopes. 
They fall into category 3: Special forests. No harvesting is possible there. 
 
Second limitation comes from the slope angle in Protection forests. If the slope is over 30 
degrees, only regeneration fellings at age of natural maturity are possible. If the slope is less 
than 30 degrees in the protection forests, also selective fellings and small-scale clearcuttings 
are possible. 
 
The third limitation applies in Social forests. Normally, only sanitation cuttings are possible. 
 
 
2   FOREST INVENTORY 
 
21   Background 
 
There are several ways to carry out the forest inventory over a certain forest area. All the 
methods have the same target: to bring as truthful estimate on the forest resource as possible. 
With highly experienced and skilful staff the target is reached, almost irrespective of the 
selected method. 
 
The forest inventory methods can be first divided into two broad categories: 1) methods 
based on systematic sampling over the whole forest area, and 2) methods based on 
compartment-wise (stand-wise) inventory. Systematic sampling gives accurate results for 
example for total wood volume or mean wood volume for a large forest area, like at Forest 
Enterprise, at marz or at national level. From the sampled data it is easy to calculate the 
accuracy and the confidence limits of the means. Systematic sampling, however, gives only 
little information at compartment level, and as such it is less suitable for practical forest 
management. 
 
Compartment-wise inventory gives immediate management information. Based on 
compartment level information the forest manager can decide about thinnings, regenerations 
harvestings, plantings and other silvicultural operations directly at his management unit level. 
 
Also compartment-wise forest inventory can be done in several ways. They all presuppose 
that compartment delineation has been done in advance by drawing the compartment 
boundaries onto an aerial photo or onto an accurate satellite image copy. 
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A highly experienced taxator, who is carrying out forest inventories on a regular basis, as his 
full-time job, can rather accurately estimate just by ocular means the necessary compartment 
parameters, like minimum, mean and maximum diameters and mean heights of trees by 
species. After taking some relascopic measurements for basal area (by species), he can 
estimate how much is the total volume in the compartment and, how the total volume is 
distributed in per cent between the species. 
 
Ocular forest inventory method, however, is not recommendable if highly experienced, full-
time professional taxators are not available. Unskilled or temporary taxator can easily make 
systematic errors, downwards or upwards. Contrary to manageable randomized error 
systematic errors are most harmful in forest inventories because they can not be eliminated by 
increasing the number of measurements. Systematic errors of inexperienced taxators can only 
be eliminated by measuring repeatedly enough monitoring sample plots. This lowers the 
otherwise good speed of the ocular forest inventory. 
 
In the case of inexperienced or temporary taxators it is safest to use temporary, circular 
sample plots inside the compartment. If the sample plots are placed into the compartment on 
a randomized way (not by subjective selection), the end result is sufficiently accurate at 
compartment level and highly accurate at kvartal, forest district and forest enterprise level. 
 
When enough reference compartments have been inventoried it is not necessary to place 
sample plots in every similar compartment. Especially a low-productivity compartment on a 
steep slope needs not to be inventoried physically in situ if a compartment with nearly similar 
site and growing stock characteristics has been measured in the vicinity (called as a reference 
compartment). In this case, one field form is filled for the compartment but no plots are 
measured. The similarity of the compartment and its reference compartment should, however, 
be evaluated in the field and not only on the basis of satellite images. 
 
There is another compartment inventory option for the highly experienced taxator. In the case 
of economically less valuable forests lower accuracy of the inventory results might be 
acceptable. In such a case the number of sample plots per compartments can be reduced. In 
an extreme case a method of one sample plot per compartment can be used. The experienced 
taxator can, after visual (by ocular means) survey of the compartment locate the sample plot 
(or sample plots) in a representative place inside the compartment. All the sample plot 
measurements are still the same as in the standard case. The same, compartment inventory -
based software as for the full-scale forest inventory, can calculate the inventory results. Full 
scale forest management plan can be derived because true, although minimum tree 
information is collected. 
 
 
22   Guidelines for compartment inventory 
 
The field guidelines for forest inventory are a synthesis of group work. Mr Vitaliy Storozhuk 
has been developing the original version based on three forest inventory training courses in 
Armenia. Two of the courses were arranged in the year 2003 under FISP – project and the 
third course in June-July 2004 under the project “Preparation of forest management plans for 
Ijevan and Sevqar Forest Enterprises”. The first draft of the guidelines was included in the 
first stage report of the Ijevan & Sevqar project. 
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The guidelines were streamlined in July 2004 to match with the availability of the fresh 
satellite images and to correspond with the newly selected forest inventory method 
“Compartment inventory by sample plots”. The updated forest inventory instructions are 
given in Annex 1. 
 
It must be remembered that the Ijevan and Sevqar Forest Enterprise forest inventories have a 
pilot nature for later development of all Armenian forest inventory instructions. Experience 
will be collected from two slightly different methods: compartment –wise, randomized 
multiplot method and compartment –wise, subjective monoplot method. The experience 
gathered is compared with and discussed together with other forest management planning 
development projects in Armenia, like FISP. The final target is to streamline all the forest 
inventory experiences into all Armenian forest inventory guidelines. 
 
 
23   Data input and tree volume calculation 
 
After the field work it is relatively simple to calculate the forest inventory results using 
computers to trees, plots, strata and geographical areas. The results from computerised 
calculations will be presented in the form of maps, statistics and graphics.  
 
The past field forms and calculation methods have been designed for manual use. Therefore, 
the set of variables and their attributes with definitions have been fully revised. New forms 
enable bulk entering of compartment information into computers.  
 
Currently available tree volume tables (from Caucasian conditions) provide accurate enough 
information to start with. Questions of their accuracy have been raised. The tables can be 
transferred to computers, but further efforts to produce Armenian tree and stand volume 
functions using modern methodologies such as taper curve functions are soon needed. 
 
The data input for Ijevan and Sevqar Forest inventories has been explained in Annexes 2 and 
3. The data input has been tailormade for AMForest, the software which has been developed 
in Ijevan & Sevqar project. 
 
Operational Armenian volume models (functions) for most common tree species have been 
developed from tree volume and assortment tables that have been developed for Caucasian 
conditions in the Forest Research Experimental Institute of Georgia 1932. The volume and 
tree assortment models are presented in Annex 4. 
 
 
24   Monitoring 
 
It is a task of the forest inventory project field manager (under the national project manager) 
to monitor continuously the progress of the field inventory. Climatic conditions set the 
overall frame for the field work. In Armenia the field season lasts from May to end of 
October, sometimes, depending on the arrival of winter snow storms, into November or even 
December. All the field work should be completed before snow cover starts to hamper the 
movement in the field. 
 
The monthly field inventory targets are divided among the field teams bearing in mind that in 
the beginning the season the inventorying rate is slower and achieves its maximum speed 
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maybe in August. After that the speed becomes gradually slower when the autumn rains start 
to effect the field work. 
 
The steepness of terrain hampers the forest inventory all over the north Armenian mountains. 
The only way to lessen the terrain burden is to plan the forest inventory tracks in advance so 
that track follows the contour lines as much as possible. In the steepest terrains not every 
compartment is inventoried physically in situ, but the reference compartment method is used. 
 
The forest inventory is a chain of activities, which should be fully completed before the task 
can be regarded as ready. The inventory chain has three main milestones. The first milestone 
is the compartment delineation. It produces computer the printouts or photocopies of the at 
kvartal and compartment scale for the daily work of the field team. 
 
The second milestone is the daily completed field work: the forest inventory at compartment 
and kvartal level. It produces a set filled field forms for sample plots and compartments. 
 
The third milestone is the completed data input from field forms into Excel sheets and 
AMForest. The software can calculate the completed hectares and the comparison between 
hectare targets and hectare achievements can be done. It is thus of utmost importance to carry 
out the data input to computers without delay, as otherwise the inventory field manager and 
the national inventory leader cannot efficiently monitor the progress of the forest inventory. 
 
The forest inventory monitoring routine was developed and described in the First stage 
report. An updated version of the Forest Inventory Monitoring model for Ijevan, Sevqar and 
Community forests is shown in Annex 5. 
 
 
3   FOREST MANAGEMENT PLANNING 
 
31   Background 
 
As soon as the field work for forest inventory is ready, the forest management plan can be 
calculated and written. A modern Forest planning system software, like AMForest which has 
been developed in Ijevan & Sevqar project, can take care of both forest inventory results 
calculations and the full set of forest management planning computations for various sets of 
compartment treatments and for various lengths of time horizons. 
 
In the AMForest –based forest management planning a remarkable principal improvement 
has been introduced as compared to the Soviet-based forest management tradition. In the old 
system the taxator used a considerable amount of time in a particular compartment to select 
and decide the forest management options for the department. This was done with a help of 
books and manuals that the taxator carried with him in his field inventory bag. In the 
AMForest management system this time consuming part of the work has been moved to 
computer. The forest management planning, selection of possible compartment treatment 
options and comparing various alternatives can be done after the field season. This saves both 
time and costs. 
 
The modern forest management systems are highly interactive. It is the forest management 
planner who sets and selects the forest management options, not the preprogrammed 
computer. Optimization with multiple targets is possible and the freedom to consider and 
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reconsider has been left to forest management planner. Of course he must follow the overall 
frame that the Forest Code, Forest policy papers, National Forest Programme and the 
National Forest Management Planning guidelines set for him. 
 
 
32   Guidelines for forest management planning 
 
A proposal for the overall National Forest Management Planning Guidelines for Armenia has 
been prepared as a team work of Armenian, Lithuanian, Ukrainan and Finnish forest 
scientists. The draft of the guidelines is essentially based on long-term Soviet and recent 
Russian, Ukrainan and Lithuanian tradition. Mr. Vitaliy Storozhuk (Ukrainan) prepared the 
first draft (in Russian) in May – June 2004. Professor Romualdas Deltuvas (Lithuanian) 
interacting in several discussions with Mr. Andranik Ghulijanyan (Armenian) revised the first 
draft by incorporating elements from recent Lithuanian forest management guidelines. 
 
Again here the pilot nature of the Forest management planning for Ijevan and Sevqar Forest 
Enterprises must be highlighted. The experience gathered especially on matching the overall 
National Forest Management guidelines with the operational Forest Management System 
with AMForest, is compared with and discussed together with other forest management 
planning development projects in Armenia, like FISP. The final target is to streamline also all 
the forest management planning experiences into all Armenian forest management planning 
guidelines. 
 
Draft proposal for Guidelines for Armenian forest management planning is presented in 
Annex 6. 
 
 
33 AMForest - Calculation and planning program for even-aged and 
     uneven-aged forests of Armenia 
 
AMForest is a calculation and planning program for even-aged and uneven-aged forests of 
Armenia. The program calculates the present status (inventory results) of a forest enterprise 
or a part (forest district) of it. The output of AMForest is compatible to previous (1988 and 
before) forest management plans in Armenia, as it produces the forest inventory results on a 
compartment basis. 
 
Another powerful feature is that with AMForest software it is possible to prepare forest 
management plans for user-specified planning horizons, like for 10 years ahead which is the 
standard case. AMForest has inbuilt growth functions for Armenian trees. It is possible to 
simulate the forest growth over the time horizon at compartment level after a selected 
management decision like thinning, selective harvesting or regeneration cutting. 
 
The details (User´s guide) of AMForest have been presented in Annex 7. 
 
 
4   PARTIPATORY APPROACH IN FOREST MANAGEMENT PLANNING 
 
In the participatory approach the modern forest management plan will be compiled through a 
participatory planning process and field inventories. Working process will be a participatory 
approach (Annex 8) to involve all significant stakeholders to the process, and by such way, to 
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extend the social context of planning, management and utilization of Armenian forest 
resources. Having the proper management implemented requires a revision and new 
guidelines for the management planning of forests and the subsequent changes to the content 
of forest inventories and other data collection. Institutional strengthening and capacity 
building of forest organizations is one of the main focuses in the implementation.  
 
One of the new objectives and requirements of the Armenian forestry reform is to apply a 
comprehensive participatory approach in forest resource planning. This objective is 
effectively supported by the Landscape Ecological Planning (LEP) approach, which is 
routinely used for instance in Finnish state forests. The LEP system had excellent grading in a 
recent international audit concerning the coverage of key biotopes and valuable habitats. 
Special credits were given to the fulfillment of all requirements of transparency through a 
participatory approach, and the efficient utilization of the entire planning system and 
Geographic Information System (GIS) for the planning, control and monitoring of forest 
resources. As a multiple-goal instrument, the LEP system provides a whole range of outputs 
for sustainable forest management. 
 
The LEP system has also provided basis for forest certification in the first pilot experiments 
and demonstrations in Petersburg neighborhoods in Russia, where the LEP plans prepared 
through the Finnish-Russian collaboration have been approved for implementation. The LEP 
emphasizes the importance of close contacts with local people providing them with great 
opportunities to participate both in provision of local forest data, planning and execution of 
forest operations. 
 
Having this knowledge and experience, the team of international specialists will train local 
counterparts on the management of natural resources through a participatory process. The 
team will ensure that local stakeholders participate and commit themselves in finding of new 
ways to use forest-based resources for the benefit of the whole society.  
 
The development of a new and improved methodology for forest management planning and 
the subsequent use of data for the compilation of the Forest Management Plans and 
Community Forest Management Plans and other resource utilization schemes require an open 
and transparent process. It calls for effective dissemination of information (Annex 9). 
Furthermore, full participation and support by the local Government, representatives of local 
NGOs (Non Governmental Organizations) and the wood based industry is another crucial 
principle of the new planning procedures. 
 
Forest management plan and its implementation will have impacts on the living environment 
of local people as well as other stakeholders and interest groups. To avoid conflicts, enhanced 
public involvement should be promoted and, therefore, a participatory approach should be 
introduced to all forest management planning phases in Armenia. New inventory schemes 
will bring a lot of up-to-date data to facilitate planning. Local people can also contribute to 
data collection through the provision of historical data of resource status and local needs and 
habits of the utilization of resources. Yet, such benefits can only be obtained through 
adequate access to data collection and information exchange. Participatory approach may also 
enhance local people's interest in forest and, in particular, in the way this valuable resource 
and essential part of their living environment will be managed and utilized in the future.  
 
In order to make effective use of the information gathered in forest resource inventories, 
facilitate the forest management planning, preparing and implementation of management 
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plans and monitor the actual forest operations, Armenia plans to develop and establish an 
efficient preparation system for the Forest Management Plans. The Forest Management 
Planning should utilize all relevant information, local data on forest resources, forestry and 
forest operations, together with related information on human, technical and financial 
resources. Peoples participation and local involvement is utmost important in establishing 
such a system. 
 
Participatory planning approach and its implementation has to respect national habits and 
traditions and be part of institution building process. Improved transparency adds to the 
public participation. The experience in the basic participatory planning methodology and 
competence to run such an approach is, which was developed and widely used in planning 
and managing the Finnish state-owned forests and applied in some domestic Finnish and 
international consulting assignments (recently in North-West Russia). 
 
In the participatory planning and management of resources, common problems are resolved 
through collaboration. Participatory management means first of all internal collaboration 
within the organization. Secondly, it means collaboration between the planners, the public 
and the interest groups. Thirdly, it means interaction between the stakeholders. Through 
collaboration, the varying objectives are recognized so as to take them into account in 
planning and decision-making. Participation aims at constructive collaboration and an 
acceptable end result that can be justified from different perspectives. The role of each party 
should be agreed upon during the participatory process. Such roles may vary enormously, 
depending on the situation and objectives set for participation. 

 
In Armenia, public participation will be a part of the revised forest management planning 
methodology that is to be introduced. Through participatory process, forest inventory data 
collection will be made partly dependent on stakeholders’ interests (user preferences) and 
people's contributions. To guarantee the efficiency of participatory planning process, 
appropriate training (Annex 10) will be designed. Enhanced participation techniques include 
a carefully prepared participation plan (Annex 11) for each planning process, brief 
introduction for participants, workbook techniques for documentation, formats for 
questionnaires, interviews and feed-back information, as well as a workshop (Annex 12) and 
consultations. 
 
A consultation for Forest Management Planning aims at an agreement on areas with forest 
conservation objectives. It also focuses on the approval of the annual harvest plan of the 
district, as part of the Forest Management Planning. In order to ensure local participation in 
the planning cycle, the project will propose a workshop for local stakeholders and identify 
other opportunities for local input into the planning cycle. 
  
Community-based forest management plans are entirely based on local initiatives of 
resources and target areas suitable for utilization and management by the community 
members.  
 
The process has completed the following tasks 
 
• Identification of all relevant stakeholders 
• Development of a process that facilitates the stakeholders’ participation in the planning 
• Drawing up the modalities for stakeholders’ participation  



Indufor / Preparation of Forest Management … / Second stage report 19
   

  Armenia 5208 / 20 July 2004 

 
The process will go through the following tasks 
 
• Training in the participatory principles at the beginning of the participation process (Aug) 
• Social study of the pilot village(s) that will manage community forest (by the end of Sep) 
 
Transfer of resources user rights to communities is a means to create incentives to encourage 
communities to adopt environmentally sound practices. Increased accountability, together 
with investments to strengthen community capacity to undertake natural resources planning, 
is expected to improve management of the natural resource base as well as produce a 
sustainable flow of goods and services for the people living there. Simultaneously, 
community participation in decision making and implementation will make adoption of 
environmentally responsible practices more sustainable. 
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1. MAPPING OF COMPARTMENT BOUNDARIES 

The compartment boundaries are drawn on a satellite image. The compartments are given 
numbers (integer numbers). In addition to the boundaries, the area of the compartment is 
roughly assessed (ha) and recorded. The exact compartment area will be measured later using 
GIS software, and input to the compartment database. 
 
A paper print of the part of the image that covers the compartments being inventoried is given 
to the inventory team to help in orientation. The compartment number is marked on the map 
that is given to the field team. 
 
 
2. MEASUREMENT OF A COMPARTMENT 

2.1 General instructions 

The compartment is inventoried by using a set of circular sample plots. The plot radius 
depends of the stage of development (age class) of the stand according to Table 1. The plot 
radius should be the same over the whole compartment. 
 
Table 1. Radius of sample plot in different sages of stand development 
Code Description Plot radius (m) Plot area (m2) 
1 Young stands of I age class 5,64 100 
2 Young stands of II age class 7,98 200 
3 Middle aged stands 11,28 400 
4 Under mature and mature stand 12,62 500 
5 Over mature stands 15,96 800 

 
The number of plots to be measured in the compartment depends on compartment area 
according to Table 2.  In the actual inventory, the number of plots may deviate from the 
instructions, but the realized number of plots should be about the same as shown in Table 2. 
 
Table 2. The approximate number of inventory plots as a function of compartment area. 
Compartment area (ha) Number of plots 
< 1  1 
1 – 5 3 
5 – 10 6 
10 – 20 10 
20 – 40 15 
> 40 20 
 
If the compartment is located on a steep slope (40 degrees or more) the number of plots 
may be reduced by 50 %. A low-productivity compartment on a very steep slope need not 
to be inventoried if a compartment with nearly similar site and growing stock characteristics 
has been measured in the vicinity (called as a reference compartment). In this case, one field 
form is filled for the compartment but no plots are measured. The compartment number, 
kvartal number and district number of the reference compartment are written to the ‘Notes’ 
area of the field form. The similarity of the compartment and its reference compartment 
should be evaluated in the field (not only on the basis of satellite images). 
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The plots are located along an inventory track (straight line) going through the compartment 
in the direction of its longest axis. However, if this would mean walking up a steep slope, the 
direction of the track can be changed (e.g. follow contour lines). It is also possible to have 
more than one track per compartment. 
 
The length of the track is measured and divided by the number of sample plots resulting in 
plot interval. The first plot is measured after half plot-interval from the compartment border 
and the others at full intervals. Step count, tape measure or GPS may be used to measure the 
plot interval. If the track seems to lead away from the compartment it is possible to change its 
direction to get it back inside the compartment. 
 
In an exceptional case, where lower accuracy of the inventory results is acceptable, like in the 
case of Ijevan Forest Enterprise, a method of only few sample plots, or in the extreme case of 
one sample plot per compartment can be used. The method needs an experienced taxator, 
who after visual (by ocular means) survey of the compartment can locate the sample plot in a 
representative place inside the compartment. All the sample plot measurements are the same 
as in the standard case.  
 
 
2.2 Recordings 

The following information is common for the whole compartment and therefore recorded 
only once, and on the first plot: 
 

• Enterprise name 
• District number 
• Kvartal 
• Compartment 
• Year, month and day of inventory 
• Name of team leader 
• Forest Category 
• Sub-category 
• Land use class 
• Management system 
• Forest type 
• Site index 
• Mean dbh 
• Mean height 
• Mean age 
• Aspect 
• Slope 
• Altitude 
• Soil type 
• Soil moisture 
• Erosion type 
• Erosion grade 
• Biodiversity code 
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However, for the sake of secure data identification, the following information must be 
recorded on every plot: Enterprise name, district, kvartal, and compartment. 
 
The compartment-level information is assessed and recorded as follows: 
 
Enterprise name is written directly to the field form 
 
District is the running number (integer) of the district within the enterprise. 
 
Kvartal is the running number (integer) of the kvartal within the district. 
 
Compartment is the running number (integer) of the compartment within the kvartal. 
 
Year, month and day of inventory are integers entered in separate cells. Year must be given 
with four digits (2004 instead of 04).  
 
Name of team leader is written as such on the field form. 
 
Forest category is an integer number (code) taken from Table 3. 
 
Sub-category is an integer is an integer number (code) taken from Table 4. 
 
Land use class is an integer is an integer number (code) taken from Table 5. 
 
Management system is one of the following: 
 

1 Even-aged management means that distinct regeneration fellings (clear-
felling and planting, shelter tee cut, seed tree cut) will be conducted in the 
stand. 

 
2 Uneven-aged management means that only selective fellings can be 

conducted. 
  
Forest type is an integer number (code) taken from Table 6. 
 
Site class (bonitet) is determined after the inventory based on sample tree measurement. It is 
marked on the filed form before the data are input to the computer. 
 
Mean diameter (of dominant trees) is determined after the inventory based on sample tree 
measurement. It is marked on the filed form before the data are input to the computer. 
 
Mean height (of dominant trees) is determined after the inventory based on sample tree 
measurement. It is marked on the filed form before the data are input to the computer. 
 
Mean age (of dominant trees) is determined after the inventory based on sample tree 
measurement. It is marked on the filed form before the data are input to the computer. 
 
Aspect (slope direction) is recorded according to Table 7. 
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Slope (steepness of the slope) is recorded in degrees. It should indicate the average slope of 
the compartment. 
 
Altitude is recorded in meters (meters above sea level) 
 
Soil type is an integer code taken from Table 8. 
 
Soil moisture is an integer code taken from Table 9. 
 
Erosion type is an integer code taken from Table 10. 
 
Erosion grade is an integer code taken from Table 11. 
 
Biodiversity code an integer code taken from Table 12. The most prominent feature is 
recorded in the field sheet. If there are no features that have specific importance for 
biodiversity, the code is 1. If the compartment deserves nomination “Special biotope”, the 
forest category code must be “3 Special forest” and the sub-category “6 Special biotope”. The 
explanation for special biotope nomination is given in Notes. 

 
Recordings about bushes, small trees and ground vegetation are taken into the ‘Notes’ part of 
he field form. They are common for the whole compartment. 
 
Information about non-wood forest products is collected on the lower right corner of the 
field sheet using codes of Table 16. 
 
 
3. MEASUREMENT OF A PLOT 

A temporary stick is erected to the plot centre. The centre should be placed exactly on the 
inventory track once one plot interval has been measured from the previous plot.  
 
The distance (radius) is measured along the ground level (along the surface), also on slopes, 
using a tape measure. If there are several trees exactly on the plot boundary (which is rare) 
every second of them is measured.  
 
Plot information must be recorded (a field form filled) even if there are no trees inside the 
plot. 
 
The running number of the plot inside the compartment and the plot radius are recorded on 
the field form as well as the X and Y coordinated of plot centre (using GPS). 
 
3.1 Tree tally 

All tees that are closer than the plot radius to plot centre are measured by: 
 

• Tree species 
• Canopy layer 
• Quality class 
• Dbh 
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Tree species is an integer code taken from Table 13. 
 
Canopy layer is an integer code taken from Table 14. 
 
Quality class is an integer code taken from Table 15. 
 
Dbh (diameter at breast height) is measured in cm (rounded to the nearest full centimeter). 
 
All trees at least 3 cm in dbh are measured. Dead trees and stumps are also measured. 

 
3.2 Sample tree measurements 

One to three dominant trees of the dominant species are selected as sample trees and 
measured for species, dbh, height, age and past five-year growth. 
 
Sample trees are used to calculate the mean dbh, height and age of dominant trees of the 
whole compartment (not the plot). These calculations are done manually, and once 
completed, the means are entered to the first sheet of the compartment. Mean height and age 
are also used to find the site class of the compartment. 
 
The sample trees may be located inside the plot or outside it. If it is inside, it is recoded 
twice: both as a tally tree (in tally tree column) and a sample tree (in sample tree column). 
 
 Table 3. Forest categories 
Code Description 
1 Protective forest 
2 Social forest 
3 Special forest 
 
Table 4. Sub-categories of forest (codes 1 – 3 are used in protective forest, codes 4 and 5 in 
social forest and code 6 in special forest) 
Code Description 
1 Protective forest in the vicinity of highway 
2 Water-protective forest 
3 Soil-protective and anti-erosion 
4 Resort zone forest 
5 Forest in the vicinity of big habitats 
6 Special forest 
 
Table 5. Land use classes 
Code Description 
 Lands Covered with Forests 
 • Forests of natural origin 
3 stands of natural origin 
7 stands in the stage of regeneration or coppicing 
8 stands of natural origin in mixture with planted trees 
 • Forests of plantation (planted stand) origin 
10 regenerated or coppiced stands  
11 planted stands  
13 decorative stands 
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14 landscape stands 
15 Field protecting forest lines  
17 stands of artificial origination in the stage of substitution of main species
 Unclosed planted  stands 
31 plantations, created through regeneration or coppicing 
32 plantings, created on non-forest covered and non-forest lands /except 

stands of green zones/ 
35  unclosed decorative plantings 
36  unclosed  landscape plantings 
 Forest nurseries and plantations 
40   forest nurseries 
41   Plantations 
42   nurseries for greeneries 
 Lands non-covered with forest  
 • Understocked stands 
51  anthropogenic understocked stands 
52  climate-biological understocked stands 
 • Burner or died stands 
53  burned stands 
54  died stands 
 • Cuttings  
57  current year cuttings area 
57  cuttings  
 • Glades, waste lands 
60  Glades 
61  waste lands 
 Non-forest lands 
82  arable  
83  Grasslands 
84  Pasture 
86  sub-alpine meadows 
101  Lakes 
102  Rivers 
103  Streams 
104  Ponds 
105  Reservoirs 
 Lands for special purposes 
110  Gardens 
111  Wineyards 
112  Mulberry yards 
115  Berry yards 
123  Automobile roads with artificial cover 
125 Ground roads 
127  Paths 
129  Kvartal breakthrough  
132  Surrounding borders 
133  Ditches 
134  Channels 
135  Amelioration channels 
138  Walk-ways 
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161  Estate 
162  Forester’s points  
163  Private estate 
174  Electric cable 
175  Gas pipeline 
177  Water pipelines 
178  Transmission lines 
184  Quarry 
 Lands, not applicable for forest growth without melioration 
211  Ravines 
213  Steep slopes 
214  Bedrock strips 
215  Rock outcrop 
224  Other lands not applicable for forest  
 
Table 6. Forest types 
Code Description 
1 Fagetum festucosum 
2 Fagetum poosum 
3 Fagetum asperulosum 
4 Fagetum nudum 
5 Fagetum mixtoherbosum 
6 Fagetum dryopteridosum 
7 Quercetum caricosum 
8 Quercetum agropyrosum 
9 Quercetum mixtoherbosum 
10 Quercetum poosum 
11 Quercetum asperulosum 
12 Quercetum festucosum 
13 Quercetum macroherbosum 
14 Quercetum dryopteridosum 
 
Table 7. Aspect (exposition of the slope) is filled in with the following codes. 
Code Description 
N North 
NE North-East 
E East 
NW North-West  
SW South-West 
S South 
SE South-East 
W West 
 
Table 8. Soil types 
Code Description 
1 Black soils (5130) 
2 Brown mountainous-forest soils (8040) 
3 Light-brown mountainous-forest soils (8041) 
4 Brown mountainous-forest soils (8042) 
5 Dark-brown mountainous-forest soils  (8043) 
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6 Soddy-brown mountainous soils (8044) 
7 Soddy-carbonate mountainous soils (8060) 
 
 
Table 9. Soil moisture levels. 
Code Description 
1 Very dry 
2 Dry 
3 Fresh 
4 Moist 
6 Damp 
7 Wet 
 
Table 10. Erosion types. 
Code Description 
1 No Erosion 
2 Water linear (cavity) 
3 Water surface (the soil is washed from the surface) 
4 Water inner soil (washing of little fractions) 
5 River 
6 Mud flow 
7 Landslide  
 
Table 11. Erosion levels. 
Code Description 
1 No erosion 
2 Poorly washed (humus horizon is washed for 10 %) 
3 Middle washed (humus horizon is washed for 11-30 %) 
4 Strong washed (humus horizon is washed for 31-50 %) 
5 Very strong washed (humus horizon is washed for more than 50 %) 
 
Table 12. Biodiversity codes 
Code Description 
1 No prominent features  
2 Many stones in the compartment 
3 Rocky places  
4 Highly mesic site 
5 Unusually moist site 
6 Dryopteric herbs present  
7 Compartment is beside a lake 
8 Creek or spring in the compartment 
9 Many creeks or springs 
10 Permanent (non-seasonal)  river  
11 Moving sand or silt 
12 Waterfall 
13 Steppe with herbs 
14 Unusually highly exposed to light 
15 Hollows in the compartment 
16 Viburnum or Lonicera present 
17 Rhamnus, Crataegus and/or Corylus present 
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18 Fruit trees > 10 cm in dbh present 
19 Some trees or rare species present 
20 Many trees of rare species present 
21 Several trees with dbh > 40 cm 
22 Several trees with dbh >60 cm  
23 Unusually high variation in tree size  
24 Plenty of lichen and moss in trees 
25 Much deadwood 
26 Many broken trees 
27 Much down-wood 
28 Much down-wood covered by moss 
29 Much highly decomposed down-wood 
30 Many stumps and stems with mushrooms 
 
 
Table 13. Tree species codes 
Ì³é³ï»ë³ÏÝ»ñ Scientific name Code 
ÂËÏÇ ¹³ßï³ÛÇÝ 15-20/60-70 Acer campestre 1 
ÂËÏÇ íñ³ó³Ï³Ý 8-10/30-50 Acer ibericum 2 
ÂËÏÇ ëñ³ï»ñ¨ 25-30 Acer platanoides 3 
ÂËÏÇ µ³ñÓñÉ»éÝ³ÛÇÝ Acer trautvetteri 4 
 Acer sp. 5 
Î»ãÇ ÈÇïíÇÝáíÇ 10-20/20-40 Betula litwinovii 6 
Î»ãÇ »ÉáõÝ¹³íáñ 15-20/20-40 Betula pendula 7 
 Betula sp. 8 
´áËÇ ëáíáñ³Ï³Ý Carpinus betulus 9 
´áËÇ ÏáíÏ³ëÛ³Ý Carpinus caucasica 10 
´áËÇ ³ñ¨»ÉÛ³Ý /Õ³ÅÇ/ Carpinus orientalis 11 
 Carpinus sp. 12 
öéßÝÇ ÏáíÏ³ëÛ³Ý Celtis caucasica 13 
´³É»ÝÇ Ù³Ñ³É»µÛ³Ý 8-10/10-15 Cerasus mahaleb 14 
´³É»ÝÇ ëáíáñ³Ï³Ý 3-4 Cerasus vulgaris 15 
 Cerasus sp. 16 
 Cornus mas 17 
²ñç³ïËÉ»ÝÇ 20-28/60-90 Corylus avellana 18 
îËÉ»ÝÇ ëáíáñ³Ï³Ý 4-7 Corylus colurna 19 
 Corylus sp. 20 
Ê½ÝÇ Crataegus atrosanguinea 21 
Ê½ÝÇ ÏáíÏ³ëÛ³Ý Crataegus caucasica 22 
Ê½ÝÇ Ïïñïí³Í Crataegus curvisepala 23 
Ê½ÝÇ Ï»ÕÍï³ñ³ï»ñ¨ Crataegus laciniata 24 
Ê½ÝÇ ÍáõéëéÝ³Ï³íáñ Crataegus pentagyna 25 
Ê½ÝÇ ÑÇÝ·í³ñë³Ý¹³ÝÇ Crataegus pseudoheterophylla 26 
 Crataegus sp. 27 
Ð³×³ñ»ÝÇ ³ñ¨»ÉÛ³Ý Fagus orientalis 28 
´»Ïï»ÝÇ É³ëï»Ý³ï»ñ¨ 5-7 Frangula alnus 29 
Ð³ó»ÝÇ ëñ³åïáõÕ 20-30/50-80 Fraxinus excelsior 30 
Ð³ó»ÝÇ ëáíáñ³Ï³Ý 25-35/50-100 Fraxinus oxycarpa 31 
 Fraxinus sp. 32 
ÀÝÏáõ½»ÝÇ ÑáõÝ³Ï³Ý 30-35/150-200 Juglans regia 33 
ÇÑÇ ó³Íñ³³× 1-2 Juniperus depressa 34 
ÇÑÇ ·³ñß³Ñáï 10-15/20-40 Juniperus foetidissima 35 
ÇÑÇ »ñÏ³ñ³ï»ñ¨ 2-4 Juniperus oblonga 36 
ÇÑÇ µ³½Ù³åïáõÕ 6-12/20-30 Juniperus polycarpos 37 



Indufor / Preparation of Forest Management … / Second stage report 31
   

  Armenia 5208 / 20 July 2004 

 Juniperus sp. 38 
ÊÝÓáñ»ÝÇ ³ñ¨»ÉÛ³Ý10-11/40-60 Malus orientalis 39 
¼Ï»é»ÝÇ ëáíáñ³Ï³Ý Mespilus germanica 40 
ÂË»ÝÇ ëáíáñ³Ï³Ý 5-15/10-40 Padus racemosa 41 
ò³ùÇ 2-3 Paliurus spina-christi 42 
êá×Ç ÏáíÏ³ëÛ³Ý 30-35/40-50 Pinus  caucasica 43 
 Pinus kochiana 44 
êá×Ç ÕñÇÙÛ³Ý Pinus pallasiana 45 
êá×Ç ëáíáñ³Ï³Ý Pinus silvestris 46 
 Pinus sp. 47 
êáëÇ ³ñ¨»ÉÛ³Ý 25-30/150-200 Platanus orientalis 48 
 Populus balsamifera 49 
 Populus nigra 50 
 Populus pyramidalis 51 
Î³Õ³Ù³ËÇ 20-35 Populus tremula 52 
 Populus sp. 53 
Î³ÝÓ»ÝÇ ëáíáñ³Ï³Ý Prunus divaricata 54 
Î³ÝÓ»ÝÇ ÏáíÏ³ëÛ³Ý 20-25/60-80 Pyrus caucasica 55 
Î³ÝÓ»ÝÇ áõé³ï»ñ¨ 5-10/10-30 Pyrus communis 56 
ÞÉáñ»ÝÇ 4-10/5-15 Pyrus salicifolia 57 
 Pyrus sp. 58 
Î³ÕÝÇ íñ³ó³Ï³Ý 20-40/60-150 Quercus iberica 59 
Î³ÕÝÇ Ëáßáñ³é¿ç 20-25/100-150 Quercus macranthera 60 
Î³ÕÝÇ »ñÏ³ñ³ÏáÃáõÝ Quercus pedunculiflora 61 
 Quercus sp. 62 
¸ÅÝÇÏ ÃÇ³ï»ñ¨ 1.5-2.5 Rhamnus pallasii 63 
¸ÅÝÇÏ ä³ÉÉ³ëÇ 0.3-0.5 Rhamnus pathulifolia 64 
 Rhamnus sp. 65 
àõé»ÝÇ ëåÇï³Ï 20-30/50-200 Salix alba 66 
²ÛÍáõé»ÝÇ 5-10/20-75 Salix caprea 67 
àõé»ÝÇ ÑÝ·³é¿ç 2-5 Salix excelsa 68 
àõé»ÝÇ Ï»ÕÍ Ù»¹»ÙÇ 5-6/30-40 Salix pentadroides 69 
àõé»ÝÇ µ³ñÓñ³µáõÝ Salix pseudomedemii 70 
àõé»ÝÇ »é³é¿ç 5-6/10-20 Salix triandra 71 
 Salix sp. 72 
ÎïïÏ»ÝÇ ë¨ Sambucus nigra 73 
²ñáë»ÝÇ ëáíáñ³Ï³Ý 5-10/10-30 Sorbus aucuparia 74 
²ñáë»ÝÇ Ñ³ÛÏ³Ï³Ý Sorbus armeniaca 75 
²ñáë»ÝÇ ÏáíÏ³ëÛ³Ý 4-7/10-12 Sorbus caucasica 76 
²ñáë»ÝÇ ÑáõÝ³Ï³Ý Sorbus graeca 77 
²ñáë»ÝÇ µáõÅÇã 10-25/ 25-30 Sorbus torminalis 78 
 Sorbus sp. 79 
Î»ÝÇ Ñ³ï³åïÕ³ÛÇÝ 10-20/40-80 Taxus baccata 80 
Èáñ»ÝÇ ÏáíÏ³ëÛ³Ý Tilia caucasica 81 
Èáñ»ÝÇ Ù³Ýñ³ï»ñ¨ Tilia cordata 82 
 Tilia sp. 83 
Â»ÕÇ Ëáñ¹áõµáñ¹ (É»éÝ³ÛÇÝ) Ulmus elliptica 84 
Â»ÕÇ ¿ÉÇåë³ï»ñ¨  Ulmus foliacea 85 
Â»ÕÇ ï»ñ¨³ß³ï25-30/100-150 Ulmus glabra 86 
Â»ÕÇ Ëó³Ý³ÛÇÝ 25-30/100-150 Ulmus suberose 87 
 Ulmus sp. 88 
 Unidentified 100 
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Table 14. Canopy layers of trees. 
Code Description 
1 First layer of stand 
2 Second layer of stand 
3 Plantation tree  
4 Natural regeneration in plantation  
5 Single isolated tree  
6 Dry (dead) tree 
7 Stump 
 
 
Table 15. Quality classes of trees. 
Code Description 
1 Bole is at least 61 % (in broadleaves) or 71 % (conifers) of stem volume 
2 Bole is 41-60 % (in broadleaves) or 51-70 % (conifers) of stem volume 
3 Bole is less than 41 % (in broadleaves) or 51 % (conifers) of stem volume 
4 Dead tree 
5 Stump 
 
 
Table 16. Non-wood forest products. 
Code Type of product 
1 Hay making 
2 Gazing 
3 Bees (honey) 
4 Fruits 
5 Nuts 
6 Berries 
7 Mushrooms 
8 Medicinal plants 
9 Flowers 
10 Game 
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Appendix 1. Inventory sheet for the plot. 
 
Enterprise    Forest category   Aspect  
District no.   Sub Category   Slope  
Kvartal no.   Land use class   Altitude  
Compartment    Management system   Soil type  
Year   Forest type   Soil moisture  
Month   Site class   Erosion type  
Day   Mean diameter   Erosion grade  
Team Leader   Mean height   Biodiversity code  
   Mean age     
 
Notes 
 
 

 

 
Plot number Plot radius (m) X coordinate Y coordinate 
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‘Growth’ is the past 5-year 
radial growth measured 
from the same core from 
which the age is counted. 
It is recorded in mm. 

              
              
          
          

Non-wood forest products 
 

          Type Degree 
            
            
            
            
              
          Degrees 1 = some 
            2 = plenty 
            3 = much 
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Annex 2 

 
Data input to AMForest 

 
Data input to AMForest will be done as follows: 
 

1. The data are transferred from inventory sheets to an Excel worksheet developed for 
this purpose. It is recommended that all compartments of one Forest district are saved 
in one Excel file. Part of a model Excel file is shown in Annex 3. 

 
2. Once the data input of a Forest district has been competed the Excel is saved as a text 

file (prn file). It is shown as type “Formatted Text (Space delimited)”. 
 

3. The ASCII file is imported to AMForest using the data import routine of AMForest.  
 

AMForest checks the data carefully while reading it, and those compartments that have data 
errors (missing data, wrong codes) are not imported at all. If there are many errors, they 
should be corrected in Excel, after which steps 2 and 3 are repeated. 
 
The text file (ASCII file) that can be imported to AMForest looks as follows (example data 
for one compartment are shown): 
 
1  Ijevan  1  22  6  1  1  3  2  3  2  40  15  140  N  35  1305  4  3  1  1  7 
2    2004       7   
3    'Scattered Corylus, illegal cutting' 
4     1   11,28    
5    85       5       20         20 
5     3       1        3         20 
5    85       5        2         40 
5     9       1        3          6 
4     2   11,28    
5    30       1        2         16 
5     3       1        2         22 
5     3       1        2         37 
5    86       1        2         24 
5    86       1        3          4 
5    82       1        2         14 
5    30       2        2          9 
5    30       1        2         17 
5    59       1        1         46 
5    86       1        3         20 
5    20       1        3         28 
4     3   11,28   
5    88       1        2         10 
5     3       1        2         38 
5    88       1        3          8 
5     3       1        2         34 
5    88       1        3          6 
5    82       1        1         40 
5    88       2        2          6 
5    88       2        3          4 
5    28       1        1         34 
5    10       1        3         32 
5    10       1        3         34 
5    10       1        3         48 
5    28       1        3         26 
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In the above example, there are three inventory plots and several tree measurements on every 
plot. The first number of each line gives the record type, telling to the data import program 
how to interpret the line. The input routine assumes that there are five heading lines in the 
input file (one per record type), and they are skipped in data import. 
 
The first line of the data for one compartment includes the following variables: 
 

• Record type (I), 1 for this record type 
• Enterprise name (A) 
• District number (I) 
• Kvartal number (I) 
• Compartment number without kvartal number (I) 
• Forest Category (I) 
• Sub-category (I) 
• Land use class (I) 
• Management system (I) 
• Forest type (I) 
• Site index (R) 
• Dominant diameter, cm (R) 
• Dominant height, m (R) 
• Mean age of dominant trees, years (R) 
• Aspect (direction of slope) (A) 
• Slope, degrees (I) 
• Altitude, m (I) 
• Soil type (I) 
• Soil moisture (I) 
• Erosion type (I) 
• Erosion grade (I) 
• Biodiversity code (I) 
 

All variables are always required. Variables indicated by (A) are alphanumeric (string 
variables, text). If a string variable contains a delimiter (like a comma or space), it must be 
within apostrophes (Ijevan but ‘Ijevan forest’). Variables indicated by (R) are real numbers 
and may have a decimal part (e.g. 23.6). Variables indicated by (I) are integer numbers and 
they must not have decimals, not even a decimal separator (12 is correct but 12.0 and 12. are 
incorrect). 
 
The second line contains the year and month of the inventory: 
 

• Record type (I), 2 for this record type 
• Year of inventory (I) 
• Month of inventory (I) 

 
The third line contains free text: 
 

• Record type (I), 3 for this record type 
• Free text (A) within apostrophes if not one word only 
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The fourth line contains general information for the circular inventory plot: 
 

• Record type (I), 4 for this record type 
• Number of the plot (I) 
• Radius of the plot, m (R) 

 
Note that when this data input format is used, the compartment inventory must have been 
carried out by using circular sample plots.  However, AMForest may also use data collected 
from other types of plots (rectangular, relascope, concentric circular sample plots) but these 
plot types need that a special data input routine be developed unless the data are not entered 
directly to the AMForest database.  
 
The radius of the inventory sample plot can be freely chosen. There may be one or several 
plots in one compartment, and the plot radius may vary also within a compartment. 

 
The following lines include data of trees. For each tree, the following information must be 
provided: 
 

• Record type (I), 5 for this record type 
• Species code (I) 
• Canopy layer (I) 
• Quality class (I)  
• Diameter at breast height,  cm (R) 
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Annex 3: Model excel sheet for data input. The Excel sheet is compatible by 
                Information in the forest inventory sample plot field form in Annex 1 
                and corresponding information in Annex 2. 
 
                N.B. Here only part of a larger Excel sheet is shown as an example. 
 
 
RecType1 Enterprise District Kvartal Compart ForCat SubCat LandUse
RecType2 Year Month Day TeamL     
RecType3   Free text       
RecType4 Plot no Radius X-coord Y-coord     
RecType5 Species Layers Quality Dbh     

1 Ijevan 1 22 6 1 1 3
2 2004 7 11 A     

3   
Scattered Corylus, 

illegal cutting       
4 1 11.28 450855 4085608     
5 85 5 2 20     
5 3 1 3 20     
5 85 5 2 40     
5 9 1 3 6     
4 2 11.28 450867 4085628     
5 30 1 2 16     
5 3 1 2 22     
5 3 1 2 37     
5 86 1 2 24     
5 86 1 3 4     
5 82 1 2 14     
5 30 2 2 9     
5 30 1 2 17     
5 59 1 1 46     
5 86 1 3 20     
5 20 1 3 28     
4 3 11.28 4508824 4085661     
5 88 1 2 10     
5 3 1 2 38     
5 88 1 3 8     
5 3 1 2 34     
5 88 1 3 6     
5 82 1 1 40     
5 88 2 2 6     
5 88 2 3 4     
5 28 1 1 34     
5 10 1 3 32     
5 10 1 3 34     
5 10 1 3 48     
5 28 1 3 26     
5 28 1 1 46     
5 88 2 3 4     
5 88 2 3 6     
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Annex 4 

 
Stem volume and assortment models for Armenian trees 

 
 
 

Timo Pukkala, Ayser Ghazaryan, Veli Pohjonen and Rafik Grigoryan 
 
 
 
Introduction 
 
Information on the stem and assortment volumes of the most important tree species of 
Armenia is available in various volume tables. Because equation models are easier to use in a 
computerized calculation system, the volume tables were converted into equations. 
 
The aim was to develop equations for the following variables: 
 

1. Total stem volume of a tree (m3) 
2. Proportion of bole of stem volume 
3. Proportion of waste of the non-bole part of the stem 

 
These equations allow the calculation of the total stem volume and partitioning it into the 
following components: 
 

• Bole 
• Fuel-wood 
• Waste 

 
If equations for the bole proportion, and proportion of fuel-wood of the total non-bole 
volume, are restricted between zero and one, the usage of the equation set gives always 
logical results in the sense that the sum of the assortment volumes equals with the total stem 
volume. 
 
The predictors of the equations are diameter at breast height (dbh, cm), total stem height (m) 
and site index (bonitet) expressed in the Russian way (i.e. the range is from 1 to 5).  
 
The equation set is used as follows: 
 

1. The total stem volume is calculated using the volume function (first function of the 
set). 

2. The proportion of bole is calculated with the second function and multiplied by stem 
volume resulting in bole volume. 

3. The non-bole volume is calculated as the difference between total and bole volume. 
4. The proportion of waste of the non-bole volume is calculated with the third function 

and multiplied by the non-bole volume, the result being the waste volume. 
5. The fuel-wood volume is calculated as the difference between total non-bole volume 

and waste volume. 
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The rest of this text gives the equations that were developed for some of the most important 
tree species of Armenia. The degree of determination (R2) is shown for every equation and 
the standard error of estimate for most equations. These statistics tell only how well the 
equations fit with the yield and assortment tables. The actual precision and accuracy of the 
yield tables is not known. 
 
The symbols and units of variables used in the equations are as follows: 
 

• v = stem volume (m3) 
• d = dbh(cm) 
• h = height (m) 
• SI = site index (bonitet) 
• PBole = proportion of bole of the total stem volume 
• PWaste = proportion of waste of the total non-bole volume 

 
 
 
Equations 
 
1 Fagus sp. 
 
Data source:  Anuchin (1982) 
 
1.1 Volume function  
 
ln(v) = -10.526 +1.712*ln(d)+1.405*ln(h)-0.120*SI 
 
R2: 0.998 
Standard error of estimate: 0.070 
 
 
1.2 Proportion of bole of total volume 
 
PBole = exp(-0.0885-3.8211/d) 
 
R2: 0.857 
 
1.3 Proportion of waste of non-bole volume (Waste/ [(1-PBole)*Volume] 
 
PWaste= exp(-0.3844-7.2293/d) 
 
R2: 0.670 
 
 
2 Carpinus sp. 
 
Data source: Forest Research Experimental … (1932) 
 
2.1 Volume function 
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ln(v) = -10.188+2.012*ln(d)-0.935*ln(h)   
 
R2: 1.00 
Standard error of estimate: 0.0338 
 
 
2.2 Proportion of bole of total volume  
 
PBole = exp(-0.1632-2.6793/d) 
 
R2: 0.653 
 
 
2.3 Proportion of waste of non-bole volume (Waste/ [(1-PBole)*Volume] 
 
PWaste = exp(-0,3390-6.5715/d) 
 
R2: 0.539 
 
 
3 Quercus sp. 
 
Data source: Forest Research Experimental … (1932) 
 
3.1 Total volume 
 
ln(v) = -9.998 +2.000*ln(d)+0.933*ln(h) 
 
R2: 1.00 
Standard error of estimate: 0.0293 
 
 
3.2 Proportion of bole 
 
PBole = 0.542-0.147*ln(d)+0.207*ln(h)-0.013*SI 
 
R2: 0.896 
Standard error of estimate: 0.0259 
 
 
3.3 Proportion of waste of non-bole volume (Waste/ [(1-PBole)*Volume] 
 
PWaste = 1.467-0.113*ln(d)-0.155*ln(h)-0.047*SI 
 
R2: 0.922 
Standard error of estimate: 0.03397 
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4 Pinus sp. 
 
Data source: Forest Research Experimental … (1932) 
 
4.1 Volume function 
 
ln(v) = -10.134+2.012*ln(d)+0.948*ln(h) 
 
R2: 1.00 
Standard error of estimate: 0.014 
 
 
4.2 Proportion of bole 
 
PBole = exp(0.0954-15.125/d) 
 
R2: 0.897 
 
 
4.3 Proportion of waste of non-bole volume (Waste/ [(1-PBole)*Volume] 
 
PWaste = exp(-0.5985-15.067/d) 
 
R2: 0.645 
 
 
5 Fraxinus sp 
 
Data source: Forest Research Experimental … (1932) 
 
5.1 Volume function 
 
ln(v) = -10.250+2.002*ln(d)+0.979*ln(h) 
 
R2: 1.000 
Standard error of estimate: 0.030 
 
 
5.2 Proportion of bole 
 
PBole = -2.939+1.037*ln(h)+0.210*SI 
 
R2: 0.834 
Standard error of estimate: 0.105 
 
 
5.3 Proportion of waste of non-bole volume (Waste/ [(1-PBole)*Volume] 
 
PWaste = exp(-0.0092-22.958/d) 
 
R2 = 0.797 
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6 Betula sp. 
 
Data source: Forest Research Experimental … (1932) 
 
6.1 Volume function 
 
ln(v) = -10.011+2.002*ln(d)+0.923*ln(h) 
 
R2: 1.000 
Standard error of estimate: 0.0097 
 
 
6.2 Proportion of bole 
 
PBole = 0.587+0.057*ln(d)-0.048*SI 
 
R2: 0.544 
Standard error of estimate: 0.0729 
 
 
6.3 Proportion of waste of non-bole volume (Waste/ [(1-PBole)*Volume] 
 
PWaste = -0.421-0.256*ln(d)+0.543*ln(h) 
 
R2 = 0.513 
Standard error of estimate: 0.0739 
 
 
 
References 
 
Anuchin, N., P. 1982. Tables for wood assortments and products. Forest Industry 
Publications. (In Russian) 
 
Forest Research Experimental Institute of Georgia 1932. Clarification of volume and 
assortment tables for main tree species. (In Armenian, translated from Russian) 
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Annex 5. Forest Inventory Monitoring model for Ijevan, Sevqar and community forests 
 

 

Inventory plan for Ijevan and Sevqar Forest Enterprises / 5 teams     18.7.2004 
            
            
Sevqar Forest Enterprise 13 799 ha       
Ijevan Forest Enterprise 29 359 ha       
Total area of Forest Fund 43 158 ha        
Enogavan and Hovk  591 ha       
Total Inventory area  43 749 ha       
Total teams Sevqar  4        
Total teams Ijevan  1        
Teams for monitoring  1        
Field work completion by 30 November 2004      
            
            
Work schedule and targets         
            

Month 
Team 

A 
Team 

B 
Team 

C 
Team 

D Total 
Team 

E Total 
Team 

F Total 
          Sevqar Ijevan all monitor ha 
                    
June         0   0   0 
July 200 200 200 200 800 2 000 2 800   2 800 
August 600 600 600 600 2 400 6 000 8 400 591 8 991 
September 900 900 900 900 3 600 8 000 11 600   11 600 
October 1 000 1 000 1 000 1 000 4 000 10 000 14 000   14 000 
November 750 750 750 749 2 999 3 359 6 358   6 358 
Total 3 450 3 450 3 450 3 449 13 799 29 359 43 158 591 43 749 
            
            
            
Total by 31 July 2004   2 800 ha       
Total by 31 August 2004 11 791 ha       
Total by 30 September 2004 23 391 ha       
Total by 31 October 2004 37 391 ha       
Total by 30 November 2004 43 749 ha       
            
Total target     43 749 ha           
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Annex 6: Guidelines for forest management planning 
 
 
 Pending on translation from Russian text into English 
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Annex 7 
 

 

 
 

AMForest 
 

Calculation and planning program for even-aged and uneven-
aged forests of Armenia  

 
 

User’s guide 
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Timo Pukkala 
Ijevan, July 2004 
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1 Introduction 

 
1.1 Features of AMForest 

 
AMForest is a calculation and planning program for even-aged and uneven-aged forests of 
Armenia. The program calculates the present status (inventory results) of a forest region or 
part of it. Another purpose of the program is to prepare management plans for user-specified 
planning horizons. AMForest has been developed from a program called MMForest. 
MMForest is a forest inventory and planning software for tree plantations of Malawi. 
MMForest, in turn was developed from a Finnish forest planning system called Monsu 
(Management Planning Program for Multiple-use Forestry). Other programs based on 
MMForest are TMForest (Thailand) and Monte (Spain). 
 
AMForest is suitable for even-aged and uneven-aged one-species stands or species mixtures. 
AMForest can accommodate a maximum of 100 tree species. However, species number 99 is 
reserved for “Undefined tree species” or “Other species” and code 100 for open areas. 
  
AMForest is an open system in the sense that the user can change the names of tree species 
and their codes, models used in calculation, management instructions (which guide the 
simulation of treatment schedules) and several other parameters. Therefore, AMForest can be 
easily adapted to other countries. 
 
AMForest runs on a PC under the Windows operating system. 
 
1.2 Installation 

 
Before installing AMForest, make a new folder (directory) for the program (e.g. 
C:\AMForest). This folder is called the program folder of AMForest. AMForest is usually 
delivered as a packed file on a CD disk. The program is extracted from the packed file to the 
program folder using the same program that was used for packing (e.g. WinZip, ARJ).   

 
The program has now been installed. It is started by double-clicking the AMForest.exe file 
(AMForest icon).  
 
Do not copy any other files to the AMForest program folder. Keep the forest data, maps, etc. 
in other folders. 
 
The program folder contains different types of files: 

 
• Executable program (AMForest.exe) 
• Background images (bmp files) 
• Parameter files 

• Name files (txt files) 
• Model parameters etc. (par files) 
• Colour and tree symbol information (dat files) 
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1.3 Data organisation 

 
The forest data should be kept in their own folders, not in the AMForest program folder. 
These folders are called AMForest working directories (also called working folders). When 
starting the program, the user must give the name of the working directory. AMForest seeks 
input data from this directory only and writes all output files there. It is possible to change the 
working directory during an AMForest session. 
 
In AMForest, a ‘forest’ or ‘forest enterprise’ is the largest calculation unit. One forest at a 
time can be included in calculations. One forest may consist of 1–999 districts, and each 
district of 0–1000 compartments. The compartment numbers may be given in such a way that 
the number indicates both the kvartal and compartment (e.g. 22.7 means compartment 7 of 
kvartal 22). 
 
Each forest must be given an ID number in AMForest (1–999). The districts must also be 
numbered using integers from 1 to 999. Even if a forest has not been divided into districts, 
one district must be created under the region (in this case all compartments belong to the 
same district). Different districst may have same compartment numbers.  
 
In AMForest, compartment number is a string variable which may include numbers and 
letters (max 10 characters). It may therefore be also called as compartment name. Examples 
of compartment numbers (names) are 13, 13A, 14a2, and C543aa. Note that 15A, 15a and 15 
a are all different compartments! It is recommended that the AMForest compartment name is 
composed of the kvartal number and compartment number (e.g. 22.7 is kvartal 22, 
compartment 7). In this manual, compartment number that indicates both the kvartal and the 
compartment is sometimes called as AMForest compartment number or compartment name. 
 
It is possible to have several forests (enterprises) in one working directory. However, data 
management may be easier if the forests are in separate folders. 
 
In summary, the data are organised as follows: 
 

• Working directory 1 
• Forest enterprise 1 
• Forest enterprise 2 
• Forest enterprise … 

• District 1 
• District 2 
• District … 

• Compartment 1 
• Compartment 2 
• Compartment … 

• Working directory 2 
• Working directory … 
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2 COMPARTMENT DATABASE 

 
2.1 Creation of a new forest 

 
The source data for one forest enterprise are kept in two file types: a forest enterprise file 
(only one) and district files (one per district). Forest file contains the forest name and a list of 
district numbers and names. A district file contains the compartment data of the district.  
 
During calculations, AMForest creates many output files. AMForest names the files 
automatically, and the user does not need to know what different files contain. Some files are 
so-called direct access files but most are ordinary text files (ASCII files). 
 
A forest enterprise must be created before any data can be imported or entered through the 
keyboard. Creating a forest means creating a forest file and a district file for every district. 
The steps are as follows: 
 

1 From the Field data menu, select Create new forest. 
2 Give a number (1–999) and name for the forest. 
3 Create the districts of the region. For each district, give the district number (1–999), 

name, and the approximate number of compartments (max 1000). It is 
recommendable to give a somewhat higher number of compartments than what is the 
true number. This gives possibilities to divide compartments later and add new ones. 

 
The forest has now been created. It is possible to change the district information and add new 
districts using option Create/up-date district of the Field data menu. 
 
The forest does not contain any compartment data at this moment. The data may be imported 
with a special data import routine, or entered using the keyboard. 
 
2.2 Data import 

 
If the data have already been input using Excel, Access, or other similar programs they can be 
imported to AMForest using the Import data option in the Field data menu. Version 1.0 of 
AMForest is able to import data from a text file (ASCII file) of the following format (data for 
one compartment are shown): 
 
1  Ijevan  1  22  6  1  1  3  2  3  2  40  15  140  N  35  1305  4  3  1  1  7 
2    2004       7   
3    'Scattered Corylus, illegal cutting' 
4     1   11.28    
5    85       5       20         20 
5     3       1        3         20 
5    85       5        2         40 
5     9       1        3          6 
4     2   11.28    
5    30       1        2         16 
5     3       1        2         22 
5     3       1        2         37 
5    86       1        2         24 
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5    86       1        3          4 
5    82       1        2         14 
5    30       2        2          9 
5    30       1        2         17 
5    59       1        1         46 
5    86       1        3         20 
5    20       1        3         28 
4     3   11.28   
5    88       1        2         10 
5     3       1        2         38 
5    88       1        3          8 
5     3       1        2         34 
5    88       1        3          6 
5    82       1        1         40 
5    88       2        2          6 
5    88       2        3          4 
5    28       1        1         34 
5    10       1        3         32 
5    10       1        3         34 
5    10       1        3         48 
5    28       1        3         26 
5    28       1        1         46 
5    88       2        3          4 
5    88       2        3          6 

 
In the above example, there are three inventory plots and several tree measurements on every 
plot. The first number of each line gives the record type, telling to the data import program 
how to interpret the line. The input routine assumes that there are five heading lines in the 
input file (one per record type), and they are skipped in data import. 
 
The data can be input using the Excel software. The excel file is then saved as a text file 
(space delimited prn file), which is a format that can be input to AMForest. When entering 
data in Excel, make sure that no data cells remain empty, i.e. the data must be complete. Use 
wide enough column width so that the output file (prn file) will have spaces between 
variables. Put a string variable (like the ‘notes’) within apostrophes if it is longer than one 
word (Dense underground is wrong but ‘Dense underground’ is correct) 
 
In the data import file the first line of the data for one compartment includes the following 
variables: 
 

• Record type (I), 1 for this record type 
• Enterprise name (A) 
• District number (I) 
• Kvartal number (I) 
• Compartment number without kvartal number (I) 
• Forest Category (I) 
• Sub-category (I) 
• Land use class (I) 
• Management system (I) 
• Forest type (I) 
• Site index (R) 
• Dominant diameter, cm (R) 
• Dominant height, m (R) 
• Mean age of dominant trees, years (R) 
• Aspect (direction of slope) (A) 
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• Slope, degrees (I) 
• Altitude, m (I) 
• Soil type (I) 
• Soil moisture (I) 
• Erosion type (I) 
• Erosion grade (I) 
• Biodiversity code (I) 
 

All variables are always required. Variables indicated by (A) are alphanumeric (string 
variables, text). If a string variable contains a delimiter (like a comma or space), it must be 
within apostrophes (Ijevan but ‘Ijevan forest’). Variables indicated by (R) are real numbers 
and may have a decimal part (e.g. 23.6). Variables indicated by (I) are integer numbers and 
they must not have decimals, not even a decimal separator (12 is correct but 12.0 and 12. are 
incorrect). 
 
The second line contains the year and month of the inventory: 
 

• Record type (I), 2 for this record type 
• Year of inventory (I) 
• Month of inventory (I) 

 
The third line contains free text: 
 

• Record type (I), 3 for this record type 
• Free text (A) within apostrophes if not one word only 

 
The fourth line contains general information for the circular inventory plot: 
 

• Record type (I), 4 for this record type 
• Number of the plot (I) 
• Radius of the plot, m (R) 

 
Note that when this data input format is used, the compartment inventory must have been 
carried out by using circular sample plots.  However, AMForest may also use data collected 
from other types of plots (rectangular, relascope, concentric circles) but these plot types need 
that a special data input routine be developed unless the data are not entered directly to the 
AMForest database.  
 
The radius of the inventory can be freely chosen. There may be one or several plots in one 
compartment, and the plot radius may vary also within a compartment. 

 
The following lines include data of trees. For each tree, the following information must be 
provided: 
 

• Record type (I), 5 for this record type 
• Species code (I) 
• Canopy layer (I) 
• Quality class (I)  
• Diameter at breast height,  cm (R) 
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One import file may include many compartments but all compartments in one input file must 
belong to the same district of the forest. The data of one forest and district can be in several 
import files that are imported one at a time. 
 
Dead trees and stumps (recently cut trees) may also be input. 
 
New data importing routines may be developed according to the requirements of the end-
users. 
 
2.3 Area import 

 
Compartment areas may be imported to AMForest from a file. It is possible to measure the 
areas using GIS software and save them on a file. There are two possible formats for the area 
file: 
 

• Format 1; one line contains: 
• AMForest compartment number (e.g. 22.5), and 
• Compartment area in hectares or in square meters. 
 

• Format 2; one line contains: 
• District number, 
• AMForest compartment number (e.g. 22.5), and 
• Compartment area in hectares or in square meters. 

 
If the former case, all compartments (areas) must be from the same district. Different values 
in one line may be separated by a comma or by spaces. AMForest asks whether the areas are 
in hectares or in m2.  
 
2.4 Data entry, up-date and input 

 
The option Compartment data of the Field data menu is used to input data, or checking and 
up-dating them. You will find a compartment in one of the following ways: 
 
1 Type the district number and compartment name to the respective fields and press the 

Read button. 
2 Press the Find button, then select district from the district list and compartment from the 

compartment list. 
3 Use the Next and Previous buttons. 
 
For data up-date, correct the information and then press the Save button. For entering new 
compartments, type the district and compartment number in their respective fields and press 
the Read button to see whether the compartment is already in the database. After this, enter 
the values of variables including the trees, and press the Save button. 
 
It is possible to use the data of an existing compartment for other compartments. For 
example, compartment 12.4 has been inventoried, and the data are already in the AMForest 
database. The same inventory data are used for a new compartment 12.5. In this case, type 
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12.4 in the compartment field and press the Read button (or use the Find button). Change the 
compartment number into 12.5 and replace the compartment area by the true area of 
compartment 12.5. Then press the Save button. As a result, a new compartment 12.5 has been 
created, which is otherwise similar to 12.4, except that compartment number and area are 
different. 
 
2.5 Deleting and dividing a compartment 

 
A compartment is deleted by first reading the data into the dialogue and then pressing the 
Erase button. 
 
A compartment may be divided as follows. Read the compartment into the dialogue. Enter 
the area of that part of the compartment which keeps the old number, and press the Save 
button. Then enter the compartment number and area of the new part in their respective fields 
and press the Save button. If the old and the new parts have different tree and stand 
characteristics, you may edit the data as explained in the previous sub-section.  
 
 
3 CALCULATION OF PRESENTS STATUS 

 
3.1 Calculation principles 

 
Calculation of present status is based on the empirical diameter distributions of different 
compartments. This way of computing may be called as the diameter distribution approach or 
tree list approach (a list of trees represents the whole growing stock).  
 
In the beginning, the following variables are known for every tree of the tree list: 
 

1 species, 
2 canopy layer, 
3 quality class, 
4 diameter, and 
5 number of trees per hectare that the tree represents (frequency). 

 
In addition, the dominant diameter (Ddom), height (Hdom), age and site index of the stand 
are also known. The data for each tree is complemented as follows: 
 

6 The stand age is used as the age of every tree. This is not correct in an uneven-aged 
stand but has no influence on calculations if tree age is not used to predict tree 
growth. 

7 Tree heights are calculated using a height model. Ddom and Hdom ae used to correct 
(calibrate) the height model. 

8 The stem volume is calculated with a volume function. 
9 Proportions of bole, fuel-wood and waste-wood volumes are calculated with a set of 

other models. Log volume is calculated from the bole volume and the minimum dbh 
of a log tree. If a tree has some bole volume but it is too small to give logs, its bole 
volume is transferred to the fuel-wood component. 
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From these characteristics, a set of stand level results is calculated in a straightforward way. 
AMForest calculates all the stand characteristics separately for different canopy layers, 
quality classes and tree species. Mean diameter and mean height are calculated using tree 
basal area as a weight variable. 
 
In AMForest, stand volume refers to the volume of living trees unless otherwise specified. 
 

3.2 Present status 

 
The present status (inventory results) of a forest is calculated using the Compute present state 
command of the Present state menu. The user gives the year for which the results are 
computed as well as the districts included in calculation. If only one district is selected, 
AMForest gives a possibility to pick only part of the compartments of the selected district. 
 
If the calculation year is later than the inventory year, AMForest increments the ages, 
diameters and heights of the trees, using a diameter increment model and a height model. In 
this way, it is possible to obtain up-to-date results even though the compartment data are 
already some years old. It is not necessary that the inventory data for different compartments 
are from the same year. 
 
The results for the entire area included in calculation are computed separately for 
 

• 20-year stand age classes, 
• 100-m3 stand volume classes, 
• tree species,  
• canopy layers, and 
• quality classes. 

 
The output may be obtained in a tabular form or as histograms.  
 
3.3 File output 

 
AMForest automatically writes the results on files, which the user can retrieve (e.g. include in 
the inventory report or management plan). The following output files are created: 
 

• totals by stand age classes, 
• totals by stand volume classes, 
• totals by tree species, 
• totals by quality classes,  
• totals by canopy layers and 
• compartment description. 

 
Note that a new calculation replaces the previous output files for the same forest!  
 
The user can collect the output files in his/her own files using the File output command of the 
Present state menu. The file created in this way may be imported to e.g. Word and 
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transformed into a complete inventory document. Note that the results must have been 
computed before file output is possible. 
 

 

4 PLANNING 

 
4.1 Planning principles 

 
AMForest uses goal-based planning. The management plan is compiled in two steps. First, a 
set of treatment schedules is simulated for every compartment over a user-specified planning 
horizon. Simulation produces information on how much timber different management 
regimes produce and how the stand develops if this schedule is implemented. The second step 
finds the best combination of treatment schedules, one schedule for every compartment. This 
step is called optimisation. What is best depends on the goals used in optimisation. The goals 
may concern the total harvest or regeneration area of a certain time period, or the state of the 
forest (e.g. total growing stock volume) in a given year. The goals concern the whole forest 
area under planning, not individual compartments. This means that the optimal treatments of 
compartments are derived from forest-level goals.  
 
Technically, the treatment schedules are selected so that information about the production 
possibilities, i.e. results of simulation, is combined with the information about production 
goals. The result is a planning model (formulation of the planning problem), which can be 
solved using a heuristic optimisation algorithm. The solution shows the optimal combination 
of treatment schedules of compartments. AMForest uses information on these schedules 
(treatments, harvests, stand development) when it generates the management plan. 
 
4.2 Simulation of treatments schedules 

 
The first step of planning is to simulate treatment schedules for compartments, using the 
Simulate treatment schedules option of the Planning menu. The program asks the first year of 
the plan, which may be later than the inventory year. In this case, the inventory data are 
automatically up-dated to correspond to the first year of the plan. 
 
The user also gives the district included in the plan. It is possible to prepare plans for the 
whole region (all districts) or different combinations of district. If different combinations are 
used, it is recommendable to complete the management planning of one combination before 
starting to work with another combination (i.e. the plan should be stored in user’s own files 
before a new combination is selected). This is because the simulation of a new combination 
of districts replaces any previous simulation for the same forest enterprise. 
 
The user must also give the number of sub-periods covered by the plan (1–3) and the length 
of each sub-period (2–20 years). After this, AMForest proceeds to automatic simulation. 
Simulation is based on a set of silvicultural instructions that tell for instance the rotation 
length, regeneration method, stand density required for thinning (thinning limit), and thinning 
intensity to be applied for different species (main species of the compartment). In uneven-
aged management the management instructions tell the thinning limit (stand basal area 
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required for thinning) and the thinning percentage for different diameter classes. There can be 
a maximum of ten different instruction sets for both even-aged and uneven-aged management 
system. The set used for a particular main species is indicated in a parameter file.  
 
Simulation of one treatment schedule for a compartment proceeds as follows. The 
compartment data are read from the database. If the first year of plan is later than the 
inventory year, the tree list is up-dated to correspond to the first year of plan. Then the stand 
variables are calculated and stored. After this, tree growth is simulated to the middle of the 
first sub-period. At this point, the program checks whether the thinning limit or the rotation 
length is exceeded, and this being the case, it simulates a thinning treatment or final felling 
(only in even-aged management) and other treatments related to final felling. The harvested 
volume is calculated and written on the output file. The remaining trees (or newly planted 
seedlings) are left to continue growing to the end of the sub-period and the stand 
characteristics are calculated again. If there are more sub-periods, the same process is 
repeated until the end of the last sub-period. 
 
In even-aged management, different treatment schedules are produced by varying the 
thinning limit and rotation length using multipliers supplied by the user. Three different 
levels of both thinning limit and rotation length may be used. A third parameter that creates 
variation between schedules is the time lag of planting an open area, counted from the first 
year of the plan. The time lag has also three different levels. Three levels of three parameters 
result in 27 different simulation instructions. This means that the simulation of one 
compartment is repeated 27 times. All schedules which are different from the previous ones 
are saved on an output file (usually clearly less than 27). 
 
In uneven-aged management, different treatment schedules are produced by varying the 
thinning limit and harvest percentage using multipliers supplied by the user. Three different 
levels of both multipliers may be used. This means that the simulation of one compartment is 
repeated with 9 combinations of multipliers, resulting in 9 treatment schedules per 
compartment.  
 
The ways of how the user can change the management instructions, multipliers for rotation 
length, thinning limit and harvest percentage, and the planting lag are described in Sections 7 
and 8. 
 
4.3 Compiling the plan 

 
After simulating treatment schedules for compartments one or several management plans 
may be compiled using the Compile plan option of the Planning menu. Compilation of a plan 
is a three-step process: 
 

1 Define goals 
2 Optimise 
3 Display plan (and produce output files) 

 
The goals may concern a sub-period or a time point (year). Possible goal variables for any 
sub-period are 
 

• total harvest, 
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• log harvest 
• fuel-wood harvest, 
• net income, and 
• regeneration area. 

 
Goal variables which are related to the state of the forest in a particular year are: 
 

• total volume, 
• log volume, 
• fuel-wood volume, 
• current annual volume increment, and 
• value of the growing stock (stumpage value of trees). 

 
If there is only one sub-period, the number of variables which may be used as a goal is ten (5 
for the period, five for the final state). With two sub-periods the total number is 10 + 10 + 5 = 
25, the last five being the total harvest, log harvest, fuel-wood harvest, net income and 
regeneration area of the whole planning horizon (the two sub-periods combined). 
 
The user can select a maximum of five goal variables using a dialogue displayed by the 
program. The program then calculated the smallest possible and the largest possible value of 
each goal, using the results of simulated treatment schedules. After this, the user is prompted 
to provide the following information for each goal variable: 
 

• the target amount of the goal variable, and 
• priority of the 

• smallest possible value, 
• target value, and 
• the largest possible value. 

 
For example, let us assume that minimum and maximum values of the standing volume at the 
end of the planning period (e.g. in 2010) are 50,000 m3 and 360,000 m3, respectively.  The 
user gives a target value of 200,000 m3 and the following priorities for the minimum, target 
and maximum volume: 0, 90, and 100. This tells to the optimisation algorithm that the 
priority (utility, acceptability) of the plan increases rapidly with increasing standing volume 
up to 200,000 m3, and much slower thereafter. The unit in which the priorities of different 
amounts of goals are expressed is free; the priorities can be expressed as percent of the 
priority of the best amount, or on a scale ranging from zero to one. 
 
If the user wants the regeneration area to be 500 hectares (target value) but not much more, it 
is possible to give a priority equal to 100 for both the minimum and the target area, and a 
priority of 0 to the largest possible value. 
 
After setting the goal variables and giving the target values and the priorities, the user may 
proceed to optimisation. Optimisation displays the solution as a dialogue, in which the 
amounts of goals are indicated both numerically and as horizontal bars (the light green bars 
on the right part of the dialogue). The user may continue the optimisation in an interactive 
way. The importance of goals is indicated by the horizontal bars on the left part of the 
dialogue. The importance of the goal is changed by placing the mouse pointer on top of the 
bar and then using the left mouse button to decrease the importance (weight) and right mouse 
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button to increase it. After every change, AMForest solves the problem again, and up-dates 
the dialogue. When the best combination of goal values has been found (the best compromise 
between conflicting goals) the Stop button of the dialogue is pressed, after which the plan 
may be displayed. The following outputs can be displayed on the screen: 
 

• development of the growing stock (total volume etc.), 
• development of age class distribution, 
• harvests and net income of the sub-periods,  
• total areas of treatments, and 
• temporal development and treatments of individual compartments. 

 
The output can be obtained both numerically (as tables) and graphically (as histograms). 
 
When the plan is ready (optimisation completed) it is possible to return to the results using 
the Display plan option of the Planning menu. In the goal setting step, the user gives a unique 
number to the plan (1–999), and the user will be asked the plan number before the results are 
displayed. Numbering the plans (goal combinations and optimal solutions) makes it possible 
to prepare several alternative plans for same area.  
 
AMForest “remembers” the plans as long as the simulation of treatment schedules is not 
repeated. If the treatment schedules are simulated again, the plans which were based on an 
earlier simulation can not usually be retrieved unless they are saved in user’s own files (see 
Section 4.4). 
 
4.4 File output 

 
The Compile plan option of the Planning menu writes the plans to internal AMForest files. 
The user can collect the output in his/her own files using the File output function of the 
Planning menu. The following output can be transferred to the user’s files: 
 

• summary of the plan; 
• development of the total growing stock, 
• development of age class distribution, 
• harvested volume, net income, and regeneration area, and 
• areas of treatments;  

• treatments proposed for individual compartments; and 
• stand development of individual compartments. 

 
Output collected to user’s files may be edited with any word processor (Word, WordPerfect). 
The idea is that the file is edited to be a complete management plan document. 
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5 LANDSCAPE VISUALISATION 

 
5.1 Elevation model 

 
Once the plan has been prepared, it is possible to visualise the forest in the beginning of the 
planning period and at the end of each sub-period. Visualisation uses a digital elevation 
model, which shows the elevation of the terrain at regular intervals in x and y directions.  The 
file containing the elevation model is a MS-Dos file (ASCII file).  
 
AMForest can read four different DEM types: 
 

• One-district DEM 
• Multiple-district DEM 
• Compartment raster 
• Compartment and elevation raster 

 
The first and second type contain x, y and z coordinates at regular intervals, as well as the 
compartment and district number of the point. Each row contains the following information 
for one point: 
 

• x coordinate (m), 
• y coordinate (m), 
• z coordinate (elevation) (m), 
• district number, and 
• compartment number. 

 
If the district of the area covered by the terrain model is always the same, the district column 
need not indicate the correct district number (it may contain for instance zeroes). In this case, 
the elevation model should be read as a one-district DEM, and the correct district number 
must be given in the beginning of visualisation. 
 
The interval of the xy points (cell size of the raster) can be selected freely. A cell size of 40–
50 m is suitable with large models (thousands of hectares). Cell sizes 10–20 m are good for 
smaller areas (a few hundreds of hectares). 
 
The third alternative is to use the compartment raster only. In this case the terrain will be flat 
since there is no variation in elevation. The compartment raster looks as follows: 
 
   255   172    20     1 
  23.5 
  23.6 
  23.6 
  23.6 
  23.6 
  23.5 
  23.5 
  19.4 
  19.4 
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The first line indicates the number of columns and lines in the rectangular area covered by the 
raster. The third number is the interval of raster points (20 m in this example), and the fourth 
figure is the number of values per line in the following rows. The other indicate the 
compartment numbers of the raster points.  
 
The fourth DEM type means reading two rasters: the compartment raster and the elevation 
raster. The format of the elevation raster is similar to the compartment raster.   
 
5.2 Visualisation 

 
AMForest visualises distant landscapes and close views. Both use the same visualisation 
technique, but the Distant landscape menu option has two drawing windows while the Close 
view option has four. The location of the first view is random. After AMForest has drawn the 
two first views the user can activate any of the drawing windows (by clicking it with the 
mouse) and change the drawing parameters (elevation and distance of the view point, rotation 
and depth of the area drawn, year and season, number of the plan, drawing quality (0 – 3) and 
effect (1 – 4)). Right mouse button increases the parameter value and left button decreases it. 
The location of the area to be drawn is pointed with mouse on the index map. After changing 
the parameters the view is redrawn by pressing the Draw forest button. 
 
Clicking the index map with the right mouse button shows the treatments and the temporal 
stand development of the compartment which was clicked. 
 
If the visualisation module of AMForest encounters compartment numbers greater than 1000 
in the DEM file, it does not seek and display the trees of this compartment but assumes the 
following meanings for the compartment numbers: 
 

• 1001: treeless forest land 
• 1002: forest area not included in the plan 
• 1003: agricultural field 
• 1004: water 
• 1005: road 
• 1006: peatland 
• 1007: sand 
• 1008: rock 
• 1009: meadow 
• 1010: other land cover 

 
If the user wants to see the lakes, rocks, fields etc. in correct colours, they should be digitised 
as compartments, using the compartment numbers indicated above. 
 
 
 
 
 
 
6 AMFOREST – MAPINFO LINKS 
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6.1 Compartment area import 

 
AMForest can be utilised efficiently with MapInfo. The first possibility for combined use is 
to measure compartment areas using MapInfo procedures, export the table as a text file (txt 
file), and import compartment areas from this file to AMForest database using the Import 
areas option of the Field data menu.  
 
Data transfer is possible if the first columns of the compartment map (or table) are 
 

• district number, 
• compartment number, and 
• compartment area; 

 
or 
 

• compartment number, and 
• compartment area. 

 
The compartment area must be in hectares or in square metres. 
 
 
6.2 Thematic maps 

 
Calculation of present status produces a table which can be used for producing thematic maps 
in MapInfo. The name of the file is 
 
 TnBBBPPP.txt 
 
where BBB is the district number (e.g. 005) and PPP is the forest number (e.g. 013). A file 
named Tn005013.txt thus contains the thematic information for district 5 of forest 13. The 
first line of the file contains the titles of the columns. The columns most often used to create 
thematic maps are Species, Volume and Age. The species codes in the TnBBBPPP.txt file are 
the same as in the parameter file nspec.txt (see Section 8). The column Volume contains the 
volume class. The stand volume classes are: 1:  < 100 m3/ha; 2: 100 – 199 m3/ha; 3: 200 – 
299 m3/ha; 4: 300 – 399 m3/ha, etc. The age classes of the Age column are: 1: < 10 years; 2: 
10 – 19.9 years; 3: 20 – 29.9 years; 4; 30 – 39.9 years, etc. 
 
The Display plan function of the Planning menu produces a file named 
 
 TsMMMPPP.txt 
 
where MMM is the number of the management plan and PPP is region number. This file 
contains the treatment prescriptions of compartments. Columns Cut1, Cut2 and Cut3 contain 
the cutting proposals for sub-periods 1 to 3 as follows: 1 = thin; 2 = remove over-storey; 3 = 
seed tree cut; 4 clear fell. Columns Silvi1, Silvi2 and Silvi3 contain the first treatment other 
than cutting as follows: 2  = cleaning the felling area; 3 = soil preparation; 4 = regeneration; 5 
= tending young stand (weeding, pre-commercial thinning, pruning). 
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All files containing thematic data go to the working directory which was given in the 
beginning of the AMForest session. The technique of creating thematic maps has been 
explained in the MapInfo instructions. 
 
 
6.3 Terrain model 

 
The third way in which MapInfo and AMForest can be used together is preparation of the 
digital elevation model (DEM). The DEM used by AMForest is described in Section 5.1 
(Elevation model). 
 
 
7 PARAMETER MENU 

 
7.1 Timber price 

 
AMForest reads several types of parameters from files (e.g. species names and codes, model 
parameters). This makes it possible to affect the functioning of AMForest without altering the 
program code. Some parameters can be changed through the Parameters menu while others 
can be adjusted through by editing the parameter files (Section 8). 
 
Timber prices (per cubic metre) are an example of parameters which the user can change 
through he Parameters menu. Each species has two prices, one for log (see Section 7.2) and 
the other for fuel-wood. The currency in which the prices are given (Drum, USD, Euro, etc.) 
must be the same as the unit of net income and felling value in parameter file ngoal.txt. 
 
 
7.2 Log limit 

 
Log limit is specified separately for each tree species, using the Parameters menu. Log limit 
is the diameter at the breast height (dbh, cm) above which the stem is assumed to give saw 
logs. The bole volume of these stems is included in the log volume. The bole part of trees 
smaller than the log limit is included in the fuel-wood volume.  
 
7.3 Treatment instructions 

 
The simulation of treatment schedules uses treatment instructions which tell the rotation 
length, thinning model, regeneration method, planting density, etc., of and even-aged stand, 
and the thinning limit and thinning percentage of an uneven-aged stand (see Section 8.3). 
There can be up to ten different treatment instructions for both management systems. The 
instruction set applied to each species (main species of the compartment) can be changed 
through the Parameters menu. The treatment instructions themselves are altered by editing 
the files that contain the instructions (files regimes1.par and regimes2.par, see Section 8.3). 
 



Indufor / Preparation of Forest Management … / Second stage report 63
   

  Armenia 5208 / 20 July 2004 

7.4 Treatment costs 

 
Treatment costs affect the net income estimate which is included in the output of the 
Planning menu (net income can also be used as a goal variable). When up-dating the 
treatment costs, the treatment group is first selected from a list, after which AMForest 
displays the treatments of this group and their current costs (per hectare). The currency in 
which the costs are given must be the same as the unit of net income and felling value in the 
parameter file ngoal.txt. 
 
7.5 Simulation parameters 

 
The user can affect the way AMForest simulates treatment alternatives for compartments 
(Simulate treatment schedules of the Planning menu). AMForest reads the instructions from 
files (regimes1.par for even-aged management and regimes2.par for uneven-aged 
management). Another parameter file (nspec.txt) tells which instruction is applied to different 
species (main species of the compartment). The management system (even-aged or uneven-
aged) is given separately for every stand and belongs to the inventory data. AMForest does 
not try to conclude or decide the appropriate management system for a particular stand.  
 
The instruction file for even-aged management includes, among other things, the rotation 
length and the thinning limit (for five different dominant heights, the number of trees per 
hectare which must be exceeded before a thinning is simulated). The user may give three 
different multipliers for both the thinning limit and rotation length. Large variation in 
multipliers means that AMForest uses highly varying treatment instructions, which results in 
a large variation between the simulated schedules and a high number of different schedules. 
 
The third parameter for which the user may give three different values is the time lag since 
the first year of the plan to the planting of an initially open area. Time lags greater that zero 
produce treatment schedules in which the planting is postponed. Existence of these 
alternatives is desirable if the area contains plenty of open areas. Postponed planting 
schedules give a possibility to distribute the planting work over several years and sub-
periods, which makes the implementation of the plan more feasible. A good recommendation 
when setting the time lags is that one lag is set equal to zero, another lag equal to the length 
of the sub-period, and the third lag equal to two sub-periods or the total planning horizon. 
 
For uneven-aged management, the user specifies three multipliers for the thinning limit 
(thinning basal area multipliers) and thinning percentage (thinning intensity multipliers). 
Typically, the first value is less that one, the second value equal to one, and the third value 
greater than one. The thinning limits and harvest percentages that are in the instruction file 
(regimes2.par) are multiplied with these multipliers to obtain different treatment schedules 
for stands. 
 
7.6 Colours of trees 

 
The colours or tree symbols in forest visualisations may be adjusted through the Parameters 
menu. AMForest first displays a grid of colours (10 colour sets for stems, 10 for crowns, and 
10 for ground; three seasons and the colours of a dead tree). The colour to be adjusted is 
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selected by clicking the grid cell with the mouse, and then using the colour adjustment 
buttons on the upper left part of the screen. The colours are combinations of red, green and 
blue, and each of them may be adjusted individually. Right mouse button increases the 
amount (brightness) of the colour component and left mouse button decreases it. 
 
AMForest saves the colour combinations in file colors.dat. The colour set used for different 
species is indicated in file symbol.dat. 
 
8 PARAMETER FILES 

 
8.1 Tree species 

 
All parameters which the user can adjust are in files. The extension of these files is .txt (name 
files), .par (calculation parameters) or .dat (drawing parameters). The codes, names and 
abbreviations of tree species are in file nspec.txt. The user may freely change the order and 
codes of species, erase species and add new ones. However, if the codes are changed, the 
corresponding changes should be made in other parameter files in which tree species are 
referred to with their number codes (all model parameter files, see Section 8.2, and the file 
symbol.dat.). The maximum number of species is 100. Code 100 is reserved for open treeless 
land.  
 
One row of the file nspec.txt contains the following information: 
 

• Number code of the species (1–100) 
• Species name 
• Species abbreviation (max 10 characters, preferably not more than 8) 
• Unit price of timber (per cubic metre) 
• Unit price of tree wood which is not timber (per cubic metre) 
• Log limit (cm) is the minimum dbh of a tree to produce logs 
• Instruction number for even-aged management 
• Instruction number for uneven-aged management 

 
The meaning and up-dating of timber prices, timber limits and instruction numbers are 
explained in Section 7. 
 
 
8.2 Models 

 
AMForest uses 9 different equation model sets to perform the calculations: individual-tree 
height model, models for the proportion of bole, fuel-wood and waste, diameter increment 
model, survival function, ingrowth model and a model for the diameter of ingrowth.  In 
principle, the whole set is required for every species. However, the models for ingrowth and 
diameter of ingrowth are not used in even-aged management.  
It is possible to use the same model for several species. It is for instance possible to use the 
models for Carpinus caucasiaca for several Carpinus species and the models for Pinus 
caucasica for several pines. If AMForest does not find a model for a particular species, it 
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uses the model of species number one (which has code 1 in file nspec.txt). Therefore, the 
minimum requirement is that a complete model set has been supplied for species number one. 
 

The models are in parameter files as follows: 
Description File name 
Height models height.par 
Volume models volume.par 
Models for the proportion of bole bole.par 
Models for the proportion of fuel-wood fuel.par 
Models for the proportion of waste wood waste.par 
Diameter increment models incre.par 
Survival model survi.par 
Ingrowth model ingro.par 
Diameter of ingrowth model dingro.par 
 
In each file the model for one species is on two lines. The first line includes the following 
information (as integer numbers, i.e. decimals are not allowed): 
 

• species code (according to file nspec.txt), 
• model form (code of the model type), and 
• number of coefficients. 

 
The second line includes the regression coefficients of the model (real numbers, i.e. decimals 
are allowed). Different values may be separated by comma or space(s). The parameter files 
may be edited with several editors such as Notepad, Wordpad etc., but the files must be saved 
in ASCII format. The models for different species may be in any order. 
 
The height model forms are: 
  

1 ln(h-1.3) = b1 + b2*Hdom+(b3*Hdom+b5)/(d+5) 
2 h = 1.3 + (Hdom-1.3)*(d/Ddom)**(b1+b2*(d/Ddom) +b3*T +b4*SI) 
3 h=(b1+b4*Con+b5*Con**2+b6*ln(Con)+b7/Con+b8*Ele+b9*ln(Ele)+b10*Ycoord+

b11*GI+b12/GI+b13*ln(GI)) / (1+b2/d+b3/d**2) 
 
The volume model forms are: 
   

1 ln(v) = b1+b2*ln(d)+b3*ln(h)+b4*ln(SI) 
2 log10(v) = b1 + b2*log10(d)+b3*log10(h) 
3 log10(v) = b1 + b2*log10(d+b3)+b4*log10(h) 

 
 

Model forms for the proportion of bole are: 
 

1 pBole = exp(b1+b2/d) 
2 pBole = b1 + b2*ln(d)+b3*ln(h)+b4*SI 
3 pBole = b1*(1-exp(b2*d))**b3 
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Model forms for the proportion of fuelwood are: 
 

1 pFuel = (1-exp(b1+b2/d)*(v-vBole)/v 
2 pFuel = (1-b1+b2*ln(d)+b3*ln(h)+b4*SI)*(v-vBole)/v 
3 pFuel = b1*(1-exp(b2*d))**b3 

 

Model forms for the proportion of waste wood (tree top) are: 
 

1 pWaste = exp(b1+b2/d)*(v-vBole)/v 
2 pWaste = (b1+b2*ln(d)+b3*ln(h)+b4*SI)*(v-vBole)/v 
3 pWaste = b1*(1-exp(b2*d))**b3 

 
Model forms for 5-year diameter increment are: 
 

1 i(d) = b1 + b2*G + b3/T + b4*d + b5*g + b6*SI*T 
2 i(d) =   exp(b1 + b2*ln(d) + b3*ln(T) + b4*ln(G)+ 

b5*ln(SI)+b6*ln(Hdom)+b7*d+b8*G**0.5 +b9*SI +b10*Hdom) 
3 i(d) = b1 + b2*d + b3/d + b4*(d/T) +b5*BAL + b6*ln(G) + b7*SI + b8*T 
4 i(d)=0.5**exp(b1+b2*BAL/ln(d+1)+b3/d+b4*ln(d)+ b6*G+b7*ln(G) 

+b10*Ele+b13*Slope) 
 

The model forms for survival probability (s) are: 
 

1 s = 1/(1 + exp(-1.*(b1 +b2*BAL +b3*(d/T) +b4*(h/Hdom)))) 
2 s = b1 
3 s = 1/(1+exp(1*(b1+b2*BAL/ln(d+1)+b3*G+b4*d+b5*h+b6*Ele+ b7*Slope))) 

 
The model forms for the number of 5-year ingrowth are: 
 

1 Nin = b1 
2 Nin = 0.5*b1+b2*G+b3/G+b4*ln(G)+b5*G**2+b6*GSpe/G+b6*Slope 

 
The model forms for the mean diameter of ingrowth are: 
 

1 Din = b1 
2 Din = 0.5*b1+b2*G+b3*ln(G)+b4*ln(GI)+b5*Ele  

 
 The symbols of variables in the above formulas are as follows: 
 

• SI = site index (dominant height in meters at 20 years) 
• T = stand age (years) 
• Hdom = dominant height (m) 
• Ddom = dominant height (m) 
• h = tree height (m) 
• d = diameter at the breast height (cm) 
• v = total stem volume (m3) 
• pBole = proportion of bole 
• vBole = bole volume (m3) 



Indufor / Preparation of Forest Management … / Second stage report 67
   

  Armenia 5208 / 20 July 2004 

• pFuel = proportion of fuel-wood 
• pWaste = proportion of waste wood 
• G = stand basal area (m2/ha)  
• GSpe = stand basal area of the species for which ingrowth is predicted (m2/ha) 
• g = tree basal area (cm2) 
• BAL = basal area of trees larger than the subject tree (m2/ha) 
• BALThin = basal area of trees larger than the subject tree and thinned during the 

coming growth period (m2/ha) 
• s = survival probability 
• Ele = Altitude (m) 
• Slope = Steepness of the slope (degrees or %) 
• Nin = Number of 5-year ingrowth (trees/ha) 
• Din = Mean diameter if ingrowth (cm) 

 
 
8.3 Treatment instructions 

 
The instructions applied in the simulation of treatment schedules for compartments (Panning 
menu, Simulate treatment schedules) are in files regimes1.par and regimes2.par. Both files 
may contain a maximum of 10 instruction sets. Regimes1.par contains instructions for even-
aged management and regimes2.par for uneven-aged management.  
 
In regimes1.par, each set consists of instructions for four different site indices. AMForest 
uses that subset whose site index is closest to the site index of the compartment being 
simulated. The instruction set used for different species is given in file nspec.txt. The user 
may change the instruction number of a species through the Parameters menu of editing the 
file nspec.txt. 
 
The first line of each sub-set of one instruction set contains the following information: 
 

• instruction set number 
• subset number 
• site index 
• rotation length 
• use of pruning  

• 0 = not used 
• 1 = used 

• use of weeding   
• 0 = not used 
• 1 = used 

• use of natural regeneration 
• 0 = not used 
• 1 = used 

• site preparation method 
• 0 = no site preparation 
• 1 = ploughing 
• 2 = pitting 
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• 3 = burning over 
• regeneration method 

• 0 = natural regeneration (natural seeding) 
• 1 = sowing 
• 2 = planting 
• 3 = coppicing 

• planting density (trees per hectare) 
 
 
The following lines contain five values for the following variables: 
 

• dominant height (m), 
• thinning limit, i.e. stand density prior to thinning (no. of  trees per hectare needed 

for thinning), 
• thinning percentage (percent of stand basal area), and 
• pruning height (m). 

 
The thinning limit, thinning intensity and pruning height are expressed as a function of 
dominant height. AMForest uses linear interpolation to find instructions for dominant heights 
other than the five values given in the file. If dominant height is less than the smallest value 
or greater than the largest value of the instruction file, AMForest uses instructions for the 
smallest or largest value, respectively. 
 
A complete instruction set looks as follows (instruction set no. 1, four sub-sets): 

 
1 1 15 50 1 1 0 1 2 1300     (set number, sub-set number, etc) 
  5    9    12   15   18     (dominant heights) 
  1500 1200 1000 875  625    (stand densities required for thinning) 
  30   30   30   30   30     (thinning percentages) 
  2.5  4.5  6.0  6.0  6.0    (pruning heights) 
1 2 18 40  1 1 0 1 2 1300    (first line of sub-set 2 of set 1) 
  5    9    12   18   25 
  1500 1200 1000 875  500 
  30   30   30   30   30 
  2.5  4.5  6.0 11.0 11.0 
1 3 21 30 1 1 0 1 2 1600 
  5    9    16   21   29 
  1500 1200 875  625  400 
  30   30   30   30   30 
  2.5  4.5  11.0 11.0 11.0 
1 4 24 30  1 1 0 1 2 1600 
  5    12   16   24   33 
  1500 1200 875  625  375 
  30   30   30   30   30 
  2.5  6.0 11.0 11.0 11.0 
 
Instructions for uneven-aged management are in regimes2.par. One set looks as follows: 
 

1 20         
10 20 30 40 50 
 0 10 30 70 90 

 
The second and third lines of one set contain five diameters and the corresponding harvest 
percentages. AMForest uses linear interpolation to find the harvest percentage for diameters 
other than the five values given in the file. If diameter is less than the smallest value or 
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greater than the largest value of the instruction file, AMForest uses instructions for the 
smallest or largest value, respectively 
 
8.4 Tree symbols 

 
Each tree of the file symbol.dat contains the following drawing instructions for one species: 
 

• species number (according to file nspec.txt; 1–100), 
• colour set for stem (1–10, see Section 7.6), 
• colour set for crown (1–10, see Section 7.6), and 
• crown shape (1–6): 

• 1 = pine-like 
• 2 = spruce-like 
• 3 = eucalyptus-like 
• 4 = juniper-like 
• 5 = ellipse-like 
• 6 = crown widens upwards. 
 

 

8.5 Other parameter files 

 

The other parameter files used by AMForest are 
 
• ncate.txt (names and abbreviations of forest categories) 
• nsubc.txt (names and abbreviations of forest categories, max 10) 
• nland.txt (names and abbreviations of forest categories, max 300) 
• ntype.txt (names and abbreviations of forest types, max 30) 
• nsoil.txt (names and abbreviations of soil types, max 10) 
• nmois.txt (names and abbreviations of soil moisture classes, max 10)  
• neros.txt (names and abbreviations of erosion types, max 10) 
• nerog.txt (names and abbreviations of erosion grade classes, max 10) 
• nbiod.txt (biodiversity codes, max 100) 
• ntrea.txt (names and unit costs of treatments), 
• nqual.txt (names and abbreviations of quality classes), 
• nlaye.txt (names and abbreviations of canopy layers, max) 
• nsums.txt (names and units of sum variables), 
• nmean.txt (names and units of mean variables), and 
• ngoal.txt (names and units of goal variables). 

 
In files written in boldface, the user may change the way a particular variable has been 
written but not the meaning of the variables. In files written in italics, the user may also 
change meanings of classes or add new classes but not exceed the maximum number 
mentioned in the above list. Short variable descriptions should be used, because AMForest 
uses these descriptions as column headings. The abbreviations are also used in program 
output, and their maximum length is six characters. The units of variables in nsums.txt, 
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nmean.txt and ngoal.txt must not be changed. The unit of net income and felling value 
(currency) in ngoal.txt may be altered, but not the other units. 
 
There are also a few additional parameter files that affect the calculations and the simulation 
of treatment schedules: 
 

• bolemax.par (maximum percentage of bole in different quality classes) 
• levels.par (multipliers for treatment instructions, see sections 4.2 and 8.3) 
• restrictions.par (indicates forest categories in which cutting is permitted, and the 

maximum slope of a compartment that can be cut) 
 
However, the user needs not to edit these files as the parameters can be altered through the 
Parameters menu of AMForest. 
 
 
9 OTHER OPTIONS 

 
9.1 Select-menu 

 
The Change menu of AMForest is used to change  
 

• working directory, 
• forest enterprise, 
• drawing quality (1 – 3; 3 is the best), and 
• special effects used in visualisations: 

• 1 = sunny day 
• 2 = overcast day 
• 3 = mist 
• 4 = night. 
 
 

9.2 Cut and copy graphics 

 
The Cut and copy menu is used to select and copy AMForest output from the screen to other 
documents (for instance to Word document). Any output displayed on the screen can be 
copied in this way.  
 
9.3 Information menu 

 
The Information menu displays the User’s guide on the screen (this document, User’s guide 
menu option) as well and the version number of AMForest (Version menu option). 
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Annex 8 

 
 

Terms of Reference (ToR) 
for 

Enhancement of Public Participation within the Armenian FMP Project 
 
 
 
1. Background 
     
The text of the second stage report provides the context. 
 
 
2. Aims  
 
(i) relevant stakeholder groups will have been provided opportunities to contribute to the 
forest management planning (FMP) process 
(ii) significant number of Hayantar and Forest Enterprise employees will have been involved 
as participators and by means of communication 
(iii) an adequate number of local employees will have been trained to act as participators 
(iv) the process will have been carefully planned and synchronised with the rest of the FMP 
project; information will have been gathered and stored in an organised manner 
(v) concerns expressed by participants will have had a considerable effect on the FMPs 
  
3. Implementation arrangements 
 
Mainly Hayantar and Forest Enterprise employees who will be appointed to work on a part-
time basis, in addition to local experts who work for the FMP project will undertake the 
assignment. Indufor provides required technical assistance. The time span is envisaged to 
extend from July 2004 till March 2005. 
 
 
4. Tasks 
 
Task 
 

Outcome 

4.1. Identification of essential stakeholder groups 
 

List 

4.2. Formulation of participation plans 
 

Plans 

4.3. Formulation of a training plan 
 

Plan 

4.4. Selection and appointment of suitable       
participators 
* motivated volunteers will be preferred 
* strong old attitudes and opinions are undesirable 
 

List  
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Task 
 

Outcome 

  
4.5. Implementation of training 
 

Improved competence 

4.6. Planning and implementation of a workshop 
 

Additional involvement 

4.7. Implementation of participation plans Involvement of stakeholders 
Information 
 

4.8 Incorporation of the acquired contribution into 
the FMPs 

Improved FMP solutions 
Improved image of forestry 

  
 
5. Input 
 
Persons and institutions 
 

4. PERSON 
MONTHS 

Hovik Sayadyan 
 

1 

Karine Danielyan 
 

0,5 

Timo Hiltunen 
 

1 

Hayantar, two persons 
 

2 

Ijevan and Sevcar Forest Enterprises, two persons from each. 
 

1,5 

Total 6 
 
 
 
6. Schedule 
 
Task Month 2004 - 2005 
 7 8 9 10 11 12 1 2 3 
4.1. Identification of stakeholder groups          
4.2. Formulation of participation plans          
4.3. Formulation of a training plan            
4.4. Selection of suitable participators          
4.5. Planning of the workshop          
4.6. Implementation of training          
4.7. Implementation of the workshop          
4.8. Implementation of participation plans          
4.9. Incorporation of the contribution           
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ANNEX 9 

 
Participatory Forest Management Planning 
 
PLAN OF INFORMATION DISSEMINATION 

  
Principal messages 

  
1. The benefits that the four forestry units will generate are being reassessed and 

determined on grounds of updated data. 
2.  The planning system is transparent; stakeholders can affect its outcome. 
 

Target groups 

- Internal  
• Hayantar personnel: management, salaried employees, workers 
• The personnel of Ijevan  and Sevqar  Forest Enterprises 
• The FMP project personnel 

- External 
• Decision-makers, customers, general public, interest groups, the media 

 
Means 

- handouts, press releases, transparencies 
- stakeholder meetings and gatherings of own personnel 
 
Internal communication 
External communication 
 

Participation plans (separate documents) 

    
Internal communication: 
 
- FMP process is presented whenever a group of personnel gathers and a 

presentation is deemed expedient.  
Responsibility: Hayantar management and the chief foresters of the enterprises  
 

- Letter from the project team leader to all relevant  personnel in August 2004, 
another in the winter 

 
Responsibility: Team Leader 

- Results will be communicated to the personnel as soon as they have been 
completed in the winter 2004  
Responsibility: FMP team leader, Hayantar and forest enterprise management 
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External communication: 
 
Aim  
Publicity in newspapers and a professional magazine, possibly also in open house 
events 
 
Media addressed  
Regional and local newspapers, one professional journal  
 

Responsibility 
Team leader or other planner who has possibly been appointed will distribute 
information, assisted by relevant management and the participation secretary.  
 

The first “campaign” 

Timing  
Efforts will coincide with the initiation of the involvement of the interest groups. 
First gatherings will take place Sep – Nov 2004. 
 
Messages  
Nature of the process will be clarified, how it is carried out, and furthermore the 
strong role of interest groups.  
 
Means  
Handouts will be distributed in advance. Journalists will be invited to participate in 
the first session. 
 

The second “campaign” 

Timing  
 

Coincides with completion of the draft plan, accurate timing according to situation, 
communication will be carefully considered.  

 
Message  
Results of the undertaking  
 

Means  
Handouts will be distributed in advance. Journalists will be invited to participate in 
the fourth session. 
 

Moreover, if need be, managers will deliver special information to decision-makers.  

Targets: municipalities, provinces and central government.  
 
Expenses 
 

The institutions that distribute information cover the cost themselves. Considerable 
amount of office work, posting, copying, telephone calls, etc, will be required. 
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Annex 10 
 
 

Introductory Training Course of 
Participatory Approach to Forest Management Planning 

 
 
Time:  August   Place:  Ijevan 
 
Trainer: Dr. Hovik Sayadyan 
 
Trainees Four Hayantar and eight forest enterprise employees will be trained. They are 

local forestry professionals with considerable experience of local practices. 
Hayantar has focused on planning and control functions but enterprises on 
implementation of harvesting and silvicultural work respectively. 

 
The trainees are motivated and open to new ideas, but have only little if any idea of 
participatory approach. Knowledge of methodology that is relevant to this concept is 
largely missing, not to mention practical skills. 

 

Goals  After the training the trainees will 
1. be looking forward to enhancing public participation (attitude) 
2. have a general idea of participatory approach (knowledge) 
3. be aware of relevant rudimentary methodology (knowledge) 
4. be aware of significant pros as well as cons of the approach (knowledge) 
5. have understood how planning and participation can interact (knowledge) 
6. be capable of incorporating stakeholders in planning (skills)   

 
 

Programme 
1st day 

 
Timing  Topic       Trainer 
 
9:00 – 9:15  Opening      Mr. Ghulijanyan 
 
9:15 – 10.00  Introduction to forest management planning  Mr. Ghulijanyan 
 
10:00 – 12:00  General theoretical presentation of participation Dr. Sayadyan 
 
12:00 – 13:00  Lunch 
 
13:00 – 16:00  Methodology of eliciting public feedback  Dr. Sayadyan 
 
16:00 – 17:00  Practical experience of different methods  Dr. Sayadyan 
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Programme 
2nd day 

 
Timing  Topic       Trainer 
 
 
9:00 – 10:00  Necessity of information dissemination  Dr. Sayadyan 
 
10:00 – 11:00  Presentation of participation plans   Dr. Sayadyan 
 
11:00 – 12:00  Presentation of information dissemination plans Dr. Sayadyan 
 
12:00 – 13:00  Lunch 
 
13:00 – 15:00  Practical demonstration of a work group meeting Dr. Sayadyan 
 
16:00 – 17:00  Analysis and feedback of the demonstration  Dr. Sayadyan 
 
17:00  Conclusion      Mr. Ghulijanyan 
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Annex 11 
 
 
Sevqar State Forest Enterprise 
 
PARTICIPATION PLAN 
 
 
The main attention will be focused on interest groups, participation of the general public and 
even local inhabitants will have a minor role. The expedience of using more than one method 
can be reconsidered later. A separate plan will be worked out for both information 
dissemination and training.  
 

 
Interest Groups: 
 
A work group of 10-12 members will be set up to act as the main vehicle of 
participation. Up to four sessions will be held. The group will represent parties that 
have been identified and specified in advance (appendix). The groups will be 
established as one of the tasks of the first information meeting. The idea is that similar 
stakeholder groups will elect one mutual representative and his deputy. If they should 
fail to agree, the chairman will invite the representative. The same contact persons 
elected by the interest groups will communicate with the FMP-project throughout the 
process. 
 
Project experts have compiled the list of stakeholders who will be invited to the first 
meeting. They have been classified into categories of similar groups. The ones that 
can significantly affect especially land use and other critical prerequisites of forestry 
are particularly welcome. The same applies to major receivers of forestry-based 
benefits. 
 
The work group will assemble as soon as the planner has completed the analysis of 
the current situation. The estimated time is as late as in November, because the full 
field inventory data will be available only then. The kick-off session will be arranged 
in Sevqar. Agenda: 
• Presentation of the enterprise 
• Presentation of forest management planning 
• Presentation of the participation plan 
• Presentation of the analysis of the current situation 
• Homework: identification and tentative priorities of stakeholders’ objectives 
After the first meeting the groups themselves will agree on the following venues. 
 
The second meeting will be arranged perhaps two weeks after the first gathering. 
Agenda: 
• Identification and formulation of objectives 
• Priorities of objectives 
• Homework: Tentative evaluation of alternatives. Their brief descriptions will be 

sent to the group members before the third meeting.  
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The third meeting could assemble in December 2004. Agenda: 
• Presentation of perhaps four clearly different main alternatives (scenarios) 
• Analysis of the alternatives 
• Selection of the preferred option 
• Agreement on the need and possible details of a fourth meeting 
 
If the group will consider it useful a fourth meeting will be held, possibly in February. 
Agenda: 
• Presentation of the draft management plan, especially the action plan 
• The group’s feedback on the participation process to the FMP project management 
 
 
General Public and Local Inhabitants: 
 

The current idea is that the public will be informed of the planning and participation 
undertaking, but not actively involved. Extensive participation would be beneficial, but 
hard to implement and provide with adequate resources. However, this question can be 
reassessed anytime. E.g., informative open house –type of events could be arranged. 

 
 

 Implementing personnel: 
 

 Persons 
 

Tasks Weeks 

Project Management Overall supervision 
Presentation of planning and plans 
Preparation of agendas 

1,5 

Mr. YY, from Hayantar 
 

Operative execution of the 
participation process 

2 

Dr. Karine Danielyan Chairperson of meetings  2 
Ms./Mr. XX, from Hayantar or FE Secretary, collection of information 2 
Ms./Mr. ZZ, from the enterprise 
Ms./Mr. WW, from the enterprise 

Technical arrangements before, during 
and after work group meetings. 
Provision of local expertise. 

2 
2 

Dr. Hovik Sayadyan 
 

Provision of technical expertise 0,5 

Total  12 
 
 
 Budget 
 
 The participants will provide their contribution at their own expense. 
 

Dr. Danielyan and Dr. Sayadyan will receive a fee from the FMP-project funding. 
Others are likely to carry out their tasks instead of / in addition to their normal duties. 
The project management will examine the possibility of additional compensation. 
 
The project management will specify the way of covering the cost of technical 
arrangements of meetings, information dissemination, etc. 
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Provisional list of stakeholders, Sevqar FE 
 

1. Regional administration (Marzpetaran) 
2. Sevqar Forest Enterprise (Hayantar) 
3. Public organisations 
4. Non-governmental organisation (local branch of Greens’ Union of Armenia or related) 
5. Ministry of Agriculture  
6. Ministry of Nature Protection 
7. Ministry of Territorial Development 
8. FREC 
9. Wood-based industry 
10. GTZ (German Technical Co-operation program) 
11. DFID (UK International Development Organisation program), 
12. IFAD(UN Irrigation program)  
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Annex 12 
 
WORKSHOP on Forest Management Planning 

 
Objectives:  

• stakeholders will be informed of the planning and participation undertaking 
• stakeholders will provide feedback to the planning process 
 
Date:   mid August, 2004 Place:  Ijevan  
 
Duration: 7 hours  
  
Participants:   

• Hayantar (Representatives from central office in Yerevan,  Ijevan State Forest 
Enterprise, Sevqar State Forest Enterprise)-6 

• Local wood industry representatives -2 
• Tavush regional administration (Agency of Agriculture and Nature Protection)-2 
• Enoqavan community -2 
• Hovq community -2 
• NGO representative (representative of local Greens’ Union of Armenia)-1-2 
• Public organization representative -1-2 
• GTZ representative-1 
• DFID representative -1  
• IFAD refpresentative-1 
• FREC-2 

 
Highlighted themes: 
 
1. Presentation of the FMP project for Sevqar and Ijevan state forest enterprises 

• FMP process: current situation, objectives, alternatives, action plan 
• Stakeholders and the participation plan 
• Biodiversity considerations 
• Social issues 
• Economy  
 

2. Relative importance of different aspects of sustainable forestry and adequacy of the 
current approach 

• Social 
• Economic 
• Environmental 

 
Methods 

• Plenary sessions 
• Group work 
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ABBREVIATIONS, ACRONYMS AND EXPLANATION OF TERMS 
 
AAA Armenian Agricultural Academy 
ARMFOR ”Armenian Forestry Service, Hayantar” 
FE Forest Enterprise, subsidiary of Hayantar 
FREC Forest Research and Experiment Centre (of Armenia) 
GEF Global Environment Facility (joint effort by UNDP and World Bank) 
GIS Geographic Information System 
Hayantar ”Armenian Forestry Service” 
LEP Landscape Ecological Planning 
NRMPRP Natural Resources Management and Poverty Reduction Project 
Marz Region; area administration unit in Armenia 
MoA Ministry of Agriculture in Armenia 
MoNP Ministry of Nature Protection in Armenia 
NGO Non Government Organization 
NWFP Non Wood Forest Products 
PIU Project Implementation Unit (of NRMPRP) 
State Forest Fund Describes the state owned forests, “State Forest Estate of Armenia” 
SFMC State Forest Management Component under NRMPRP 
 
 


