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Abstract 
 
This document reports the presentations and discussions that were held during the workshop 
organized by WP2.5 in Villanova, Spain. The workshop had three objectives: 1) to analyse 
the forest growth models available for each one of the Reference forests, in order to assess 
how well the existing models predict the EFORWOOD sustainability indicators selected in 
D2.5.2 that can be estimated, either directly or indirectly, with models; 2) to discuss 
methodologies for the implementation of the selected models into regional simulators; 3) to 
discuss the methodologies that are planned to improve the existing European simulator 
EFISCEN and to analyse the possible links and contributions of the WP2.5 partners to 
EFISCEN. The present document includes the minutes of the workshop and the presentations 
made during the meeting which were the basis of our discussions. 
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Executive summary 
 
During this workshop, we clarified questions about the use of growth models in regional and 
national simulators. First we reviewed terminology concerning forest modelling tools. We 
agreed about some definitions and about the fact that description of available models should 
be improved. It was decided that the models should be described in the IEFC database after 
some modifications, proposed during the workshop, will be made on the database. Second, 
every partner made a presentation about the selected reference region and the models 
available.  
To start the discussion about simulators, inputs for models were examined. They can be 
constituted by NFI data; two examples were discussed, in Aquitaine region (France) and 
Baden-Württemberg (Germany). These examples highlight problems linked to the use of this 
type of data and possible solutions, as correctives functions, or plots aggregation to deal with 
discrete information. Solutions for using NFI data as inputs for models and regional 
simulators will probably be local as data and protocols are heterogeneous, depending on 
country.  
The discussion about regional simulators was centred around two demonstrations, the regional 
simulators developed for Catalonian forests and the landscape simulator/decision support 
system developed in Portugal for application at the management unit level. After some 
discussions around the methodologies that must be used for the development of simulators it 
was decided that it will be possible to have different simulators in EFORWOOD. It will be 
good if partners using similar models will develop common systems, but there is no 
requirement about the methodologies selected by each partner. The only requirement is 
towards the main functionalities as outputs and links to ToSIA. They should also have 
common capacities to simulate various scenarios and to produce values for indicators. 
However all the indicators will be not predicted by every regional simulator, but these tools 
will help us to identify the possible follows and improvements needed. Simulators should be 
considered as a valuable method to evaluate the European simulator EFISCEN at the regional 
level. In this way, the most important thing for EFISCEN is to develop for it volume growth 
functions. 
The present document is constituted by the minutes of the workshop and the presentations 
made during the meeting which were the basis of our discussions. 
 
 
Key words: growth models, regional simulators, EFISCEN, input data, NFI data, 
improvement, scenarios, indicators’ values, volume growth functions. 
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1  Introduction and background 
The workshop on "methodologies to improve and extend models for forest sustainability 
analysis” was organized in the sequence of previous work that identified the indicators of 
sustainable forest management that can be estimated with the models (Tomé et al., 2006). The 
objective of the workshop was the planning of the work to be undertaken in order to improve 
the selected forest models to be able to provide estimates of the indicators selected in Tomé et 
al. (2006). 
The workshop had five sessions: 
1. Discussion of terminology to be used under WP2.5 
2. Presentation of the models and regional cases 
3. Discussion on the development of simulators 

a) Input data for simulators 
b) Regional simulators 
c) European simulator (EFISCEN) 

4. Planning of future activities 
 
The list of participants is included as annexe 1. 
 

2 Discussion of terminology to be used under WP2.5 
The subject was initiated with a presentation by MT (annexe 2). 
 
Summary of the presentation and related discussions: 
 

- Introduction and objectives of the workshop. 
 
- Discussions about definitions and terminology related to the forest modelling tools: 

state variables, driving, principal and derived variables; forest growth models, forest 
growth models modules, sub-modules and components; stand, landscape and regional 
simulators; decision support systems. Modifications made directly on the ppt file.  

 
- Discussions about the framework for description of models that will be used in the 

regional simulators: the excel sheet should be modified and resent to the WP partners 
before the end of the current month (February). IEFC database is too flexible, we need 
a more strict form to describe the models. Possibility to develop our own database?  

 
Decisions: 

  Corrections on definitions and terminology (already included in annexe 2) 
 Framework for models description: modifications according to previous forms, 

more strict forms needed, improved forms will be re-sent to all WP partners, 
assumptions made for models building will be added as information in the 
references 

 Deliverable 2.5.2 should include all the details discussed. 
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3 Presentation of the models and regional cases 
The objective of the presentation made by each partner was to briefly describe the region, the 
models that will be used in the regional simulators, identifying the need for improvement in 
order to assess the indicators selected in PD2.5.2 as well as the planned improvements. The 
implementation of the models into regional simulators should also be indicated. 
 

3.1 Portuguese production forest region (MBC, SB and PS)  
 
- Description of the Portuguese production forest region (presentation in annexe 3): 

Main species are Eucalyptus globulus, Pinus pinaster, Quercus suber that occur 
mainly as pure stands; mixed species stands are also present, eucalyptus and pine are 
mainly even-aged but uneven-aged structures occur for the three species 

- Forest growth models: Globulus 3.0 (whole stand model for eucalyptus), GLOB-3PG 
(process-based model for eucalyptus); Modispinaster (whole stand model with 
simulation of diameter distributions for maritime pine), Suber (individual tree model 
for cork oak, also predicts cork yield) 

- Planned improvements on models: development of a sub-model for biomass prediction 
in maritime pine, as well as a sub-model for initialization after clearcut and/or in the 
plantation of new areas. Development of economic models for eucalyptus and 
maritime pine 

- Weaknesses detected on models: For all models: non-wood goods (except cork) and 
forest damage are not predicted. 

- Problems anticipated for simulators: predicting growth of mixed stands as the models 
available were developed for pure even-aged stands 

- Simulators: stand and regional simulators are available but there is the need to 
improve them, namely to add modules for the estimation of indicators that can be 
indirectly estimated. 

 
 

3.2 Maritime pine in Aquitaine-France (CM and MN) 
 
- Description of the Aquitaine region (presentation in annexe 4): 

Main species is maritime pine, even-aged stands, stands are more and more planted 
compared to seedling and natural regeneration 

- Forest growth models: 4 models for Maritime pine: 1) the whole stand growth model 
PP1 for south-western of France except the coastal dune area, 2) the whole stand 
growth model of Lemoine for coastal dunes, 3) the Afocel growth model and 4) the 
individual tree growth model PP3 for south-western of France except the coastal dune 
area with the Capsis 4 stand growth simulator. Some additional models exist: biomass 
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model per compartment, carbon content, wind throw risk model, partly branch, fibre 
and solid wood models. 

- Planned improvements on models: development of branch and wood quality models. 
- Weaknesses detected on models: not presented at the workshop 
- Problems anticipated for simulators: NFI data has been used: to calculate difference in 

carbon balance between 2 national inventory dates; however the use of these data as 
input for the simulators is not straightforward, needs corrective functions 

- Simulators: regional simulator must be developed under EFORWOOD 
 
 

3.3 Baden-Württemberg in Germany (JZ, PD and KT) 
 
- Description of the Baden-Württemberg region (presentation in annexe 5): 

Most stands are pluriespecific, even-aged and uneven-aged stands 
- Forest growth models: Extrapolation of NFI data with the WEHAM model (distance-

independent tree model, plot/stand level) 
- Planned improvements on models: The intended improvements on this model are 

closely related to its weakness described below. At present the growth potential is 
predicted according to yield tables developed for the region. However, diameter 
increment is not directly related to stand density or other competition measures. Thus, 
it is planned to include a diameter growth model sensitive to stand density in order to 
model the impact of alternative forest management regimes. 

- Weaknesses detected: No dependency of diameter growth to competition or density 
measures included in the model. The model is developed in order to predict the timber 
flows coming from a region for a period of 30 years which is only about one third of 
the common production period for Norway spruce and about one fourth for European 
beech, respectively. 

- Problems anticipated for simulators: Available data for input are NFI data (Bitterlich 
plots). There are problems due to differences in protocols between German regions, 
particularly the size of the grid. The number of plots is high (ca. 13000) but each plot 
contains few trees, corresponding to a discrete information. It is a problem to use these 
data for models and optimization. A solution may be to aggregate plots to create an 
“artificial stand”, but the method for aggregation is not yet defined. 

- Simulators: There is no regional simulator readily available. The presented model 
might serve as the basis to develop a simulator within the EFORWOOD project. In 
this matter it has important advantages since it is already linked to an assortment 
model and thus allows for basic economic calculations. However, it is required that 
the addressed weakness in regard to properly reflect alternative silvicultural operations 
is overcome. 
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3.4 Westernbotten in Sweden (EV) 
 
- Description of the Västerbotten region (presentation in annexe 6): 

Main species are Pinus sylvestris, Picea Abies and Betula Pubescens, mostly in stands 
dominated by one of the species; mixed species stands are also present in the region. 
Detailed description of volume, area and wood production for main species in this 
region is given on annexe 6. 

- Forest growth models: Models are available for all the species and forest types, both 
stand models and distance-independent individual tree models 

- Planned improvements on models: Models for recreation, habitat suitability, climate 
change, soil carbon and wood quality will be implemented in the new simulator 
Heureka during 2008 and 2009. 

- Weaknesses detected: Risk and effects of forest damages are not implemented in the 
simulators, i.e. models for storm, wind, insects and fungi. 

- Problems anticipated for simulators: All new models not completely tested and ready 
to use in the simulator until 2009. 

- Simulators: the models for forest production have been implemented in simulators, the 
HUGIN and the HEUREKA systems 

 
 

3.5 Catalonia in Spain (JJG and MP) 
 
- Description of the Catalonia region (presentation in annexe 7) 

Main species are Pinus sylvestris, Pinus halepensis and Quercus ilex. Wood is not the 
main forest product, others services as hunting, mushrooms are very important. 

- Forest growth models: growth and yield models development was based on NFI data, 
therefore all the forest types are covered. The approach is an individual tree and stand 
level approach. Additional models exist: fire risk model (occurrence and damage), 
mushroom yield model, biomass, scenic beauty. 

- Planned improvements: take into account fires to limit the overestimation of growth; 
moment method to obtain diameter distribution. 

- Weaknesses detected: habitat suitability, timber quality, water quality… 
- Problems anticipated for simulators:  
- Simulators: forest growth models are implemented into the regional simulator ESCEN 

that projects each individual tree plot. The decision support system RODAL, that uses 
a distance-independent empirical tree growth model for pluriespecific forest, is also 
available. 

 
 

3.6 Scotland (MDL) 
 

- Description of the Scottish region – Craik forest (presentation in annexe 8) 
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Main species is Sitka spruce, even-aged stands predominate in the area. The simulator 
will also consider Scots pine, Lodgepole pine and Birch 

- Forest growth models: Forest Yield - a set of stand level models suitable for even-aged 
stands and originally produced as 'look-up' tables 

- Planned improvement on models: adapted to allow greater flexibility in interpretation 
- Weaknesses detected: difficulty in modelling and/or irregular stands 
- Problems anticipated for simulators: Linking to GIS based landscape simulator. Also 

weaknesses noted above 
- Simulators: a landscape simulator for the forest is available for the Craik forest, a GIS 

based modelling tool that emphasises the relations between forest management and 
indicators (economic, environment, social). The example presented shows a study of 
the relations between forest management and presence of an endangered species, the 
red squirrel, (environmental indicator), the recreation (social indicator) and the timber 
value (economic indicator).The system allows the study of factors which allow the 
scattering of the red squirrel, by mapping habitat suitability (connectivity), prediction 
of potential density of animals. Recreation is studied by mapping intensity of 
frequenting areas and roads by people. The tool also provides timber value: yield 
classes, elevation, soils, forecast volume of Sitka spruce, diameter classes, minus by 
costs,… 

 
 

3.7 Oak in Lorraine region (JPS and JFD) 
 

- Description of the Oak in Lorraine region (presentation in annexe 9) 
Main species are Fir, Spruce, Beech and Oaks 

- Forest growth models: growth and yield models with stand growth and individual tree 
growth models (Fagacées) 

- Planned improvement on models: growth data from both regions are being used to 
improve existing models 

- Weaknesses detected: not yet defined 
- Problems anticipated for simulators: not yet known 
- Simulators: not existing at this time but a simulator for the Lorraine region will be 

developed under EFORWOOD  

 

4 Discussion on the development of simulators 
After the presentations describing the reference regions as well as the models available, the 
discussions were focused on the development of simulators. Several problems were discussed, 
namely: 
− How to use NFI data as input for the simulators 
− Which variables should be used as drivers 
− Methodologies to develop regional simulators 
− Methodologies to improve the European simulator EFISCEN 
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As a starting point to the discussions, two presentations/demonstrations were done by 
Portuguese (JB) and Catalonian (AT) partners. 
 

4.1 Presentation/Demonstration of the GEIS and SADFLOR simulators 
(JB) 

− Presentation of the Generic Environment Impact Statement (GEIS): a DSS example used 
for Minnesota. It uses Hoganson-Rose model (Lagrangian relaxation): breaking down of a 
complex problem into sub component. 

− DSS SADFLOR (demonstration): it is a landscape simulator, each individual stand is 
locally identified into a GIS system. Several management alternatives are simulated for 
each stand and several optimization algorithms can be used to select the best alternative to 
each stand in order to achieve pre-determined objectives (maximization of net present 
value, for instance) while satisfying a certain number of restrictions (maximum and 
minimum volume harvest, maximum area of harvest, etc). The processes are at stand level 

 

4.2 Presentation/demonstration of the ESCEN simulator (AT) 
− Presentation of the ESCEN simulator, developed in collaboration with NFI services. 

Permanents plots allow the development of individual tree models. For each plot, it can 
visualize each tree.  

− Possibility to visualize the state at the inventory date and future state according to 
silvicultural options. 

− Simulations can be performed according to scenarios at stand level. 
− Fire models also included. 
− This simulator is not able to propose scenarios according to target values as annual 

volume to cut for instance (it is not an optimization approach): they have to test various 
scenarios and compare them.  

 

4.3 European simulator (EFISCEN) 
Presentation by IW (presentation in annexe 10): 
 
− Input data for the new EFISCEN are country or regional level data. Data should be 

spatialized through a 1 km x 1 km grid. Data sources are plot data all over Europe: NFI 
plots and ICP level I plots. The grid is translated into maps of tree species based on plot 
data and ancillary data as elevation, soil map, average rainfall. Regression and kriging are 
being considered as a means to spatialize the data. Each species presence is predicted. In 
each cell, presence/absence for species.  

− Demonstration: mapping per species with NFI and ICP data, presence/absence, randomly 
remove 10% of the data for validation. The map showed contains some errors as Abies 
species in Aquitaine! Locally in each cells, the results show some errors but globally the 
distribution is ok. Prediction of tree number and mean diameter on each cell for even-aged 
forests from inputs as age and volume is being explored. 
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5 Conclusions 
At the end of the workshop some conclusions, decisions for the future could be found: 
 
− The models selected to be used in the regional simulators should be described in the IEFC 

database that must be modified according to the conclusions of the workshop. Deliverable 
D2.5.2 (Tomé et al., 2007), about to be finished, should include a detailed description of 
the structure of the database. 

− There is no need to standardize the regional simulators in what concerns methodologies. 
But the development of common simulators between partners who use similar models is 
highly desirable. The standardization among regional relates to outputs and links to 
ToSIA and also with the possibility to simulate various scenarios and to produce values 
for indicators. 

− Concerning indicators there is not possible to cover all indicators with every regional 
simulators. The idea is to include as many indicators as possible in the regional 
simulators. However some indicators, more difficult to estimate, will be exemplified in 
some cases such as Scotland and Catalonia. One objective for the development of regional 
simulators is the identification of the indicators that are possible to estimate and plan the 
research for the future. 

− We consider the regional simulators as a valuable method to evaluate EFISCEN at the 
regional level. The methodology to be used to improve EFISCEN is not yet definitive 
therefore the contribution of the partners to it has not yet been defined. One idea will be to 
use local data to develop volume growth functions that can be used for EFISCEN. 

 
 

6 References 
Tomé, M., Meredieu, C., Borges, J., Nabuurs, G.J., Hasenauer, H., 2006. Report on models 
requirements and outputs. Deliverable D2.5.1 from the EFORWOOD project. 
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ANNEXE 2 – Definitions and terminology 
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ANNEXE 3 – Portuguese production forest region 
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ANNEXE 4 – Aquitaine region 
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ANNEXE 5 – Baden-Württenberg region in Germany 
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ANNEXE 6 – Västerbotten region in Sweden 
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Basic data for case study 
Västerbotten, Sweden

Erik Valinger

 
 
 
 

Forest type Prportion 
inland, % 

Inland, ha Proportion 
coastal, % 

Coastal, 
ha 

Total 
proportion, 

% 

Total, 
ha 

1Pine 39.3 730 799 49.3 649 523 43.4 1 380 323 
1Spruce  27.6 514 170 13.4 176 761 21.7 690 930 

Birch1 4.8 89 533 3.5 46 182 4.3 135 715 
Other2 22.1 411 046 27.3 360 722 24.3 771 768 
Lodgepole 
pine1 

3.9 72 798 2.3 30 017 3.2 102 815 

Bare ground 2.3 42 738 4.2 55 203 3.1 97 941 
 
Total, ha 

  
1 861 083 

  
1 318 408 

  
3 179 491 

 

Areas

1Pine, spruce, birch and contorta dominated forests (>70% of basal area) 
2Mixed conifer forests (No conifer species >70% of basal area) + Mixed 
forests (between 40% and 60% broadleaved trees)
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Cutting classes + definitions
Cutting class Proportion of 

area, % 
Area, 

ha 
Growing stock,  

m3/ha 
A 4.2 133130 15 
B1 7.9 251617 10 
B2 + B3 20.2 642490 19 
C + E 36.2 1149856 107 
D1 + D2 31.5 1002398 154 
    
All 100 3179491 92 
 

Definitions:
A     (Regeneration, bare ground)
B1   (Regeneration, plant forest. Mean height < 1.3 m)
B2   (Young forest. Mean height between 1.3 m and 3 m)
B3   (Young forest. Mean height > 3 m. Dominating and co-dominating trees smaller 
than 10 cm at 1.3 m)
C     (Medium forest. Most dominating and co-dominating of trees larger than 10 cm at 
1.3 m)
D1   (Adult forest. Age is lower than recommended clear-cut age)
D2   (Adult forest. Age above recommended clear-cut age)
E     (suitable for single tree selection)  

 
 
 

Cutting class, 
pine 

Proportion of 
area, % 

Area, 
ha 

Growing stock,  
m3/ha 

A 3.1 99366 8 
B1 5.4 172350 

 
6 

B2 + B3 15.9 505262 
 

8 

C + E 26.4 838662 
 

57 

D1 + D2 13.4 427569 
 

58 

All pine 64.3 2043209 
 

41 

 

Cutting class, 
spruce 

Proportion of 
area, % 

Area, 
ha 

Growing stock,  
m3/ha 

A 1.1 33764 
 

3 
 

B1 2.5 79268 
 

1 
 

B2 + B3 4.3 137228 
 

3 
 

C + E 9.8 311195 
 

27 
 

D1 + D2 18.1 574828 
 

77 
 

All spruce 35.7 1136283 
 

35 
 

 

Pine

Spruce

Definitions:
A     (Regeneration, bare ground)
B1   (Regeneration, plant forest. Mean height < 1.3 m)
B2   (Young forest. Mean height between 1.3 m and 3 m)
B3   (Young forest. Mean height > 3 m. Dominating and co-dominating trees smaller 
than 10 cm at 1.3 m)
C     (Medium forest. Most dominating and co-dominating of trees larger than 10 cm at 
1.3 m)
D1   (Adult forest. Age is lower than recommended clear-cut age)
D2   (Adult forest. Age above recommended clear-cut age)
E     (suitable for single tree selection)  
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Year class Proportion of 
area, % 

Area,  
ha 

Growing stock,  
m3/ha 

0- 4.0 127 160 11 
3- 8.4 267 036 10 
11- 10.6 336 974 14 
21- 10.1 321 079 33 
31- 6.8 216 172 64 
41- 14.6 464 134 102
61- 10.3 327 437 141 
81- 9.7 308 363 140 
101- 8.5 270 215 154 
121- 8.6 273 394 168 
141 8.4 267 036 164 
 

Year classes

 
 
 
 

The proportion and area within 
Site index classes (m3/ha, year)

Productivity,  
m3/ha, yr 

Proportion,  
% 

Area,  
ha 

Groving stock, 
m3/ha 

0- 6.2 196 787 74 
2- 31.3 996 412 83 
3- 39.9 1 270 021 98 
4- 18.1 574 052 99 
5- 4.1 129 164 102 
6- 0.3 8 886 154 
7- 0.1 4 169 184 
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Growing stock per ha for each 
species within diameter classes
Species Diameter  at  breast height,  

cm 
 

 0-9 10-14 15-19 20-24 25-29 30-34 35-44 45- Total Proportion 
milj. m3 % 

Pine 7.7 17.8 30.8 30.3 21.3 14.1 8.4 0.9 131.4 43.6 
Spruce 9.4 17.4 24.0 21.6 15.9 11.3 7.6 2.9 110.1 36.5 
Contorta 1.1 0.7 0.1 0.0 2.0 0.7 
Betula 12.5 13.6 10.5 5.5 2.4 0.6 0.3  45.4 15.1 
Populus 0.1 0.3 0.4 0.3 0.2 0.2 0.3 0.1 1.9 0.6 
Alnus 0.3 0.2 0.1 0.0     0.7 0.2 
Salix 0.2 0.3 0.3 0.3 0.2 0.1 0.2 0.0 1.6 0.5 
Sorbus 0.1 0.0 0.0 0.0     0.2 0.1 
Dry + 
wind- 
thrown 

1.2 1.7 1.4 1.2 0.7 0.5 0.8 0.5 8.0 2.7 

 
All 

 
32.7 

 
52.0 

 
67.7 

 
59.3 

 
40.8 

 
26.9 

 
17.6 

 
4.4 

 
301.5 

 
100 

 

 
 
 
 

Annual cutting area on forest 
land and volume/ha

Cutting Inland, 
ha 

Volume/ha, 
m3/ha 

Coastal, 
ha 

Volume/ha, 
m3/ha 

Total, ha Volume/ha, 
m3/ha 

Clear felling 11 000 180 18 000 184 29 000 183 
Thinning 8 000 43 26 000 70 34 000 63 
Cleaning 16 000 4 21 000 6 38 000 5 
Others 5 000 44 7 000 33 12 000 39 
 
Total, ha 

 
41 000 

 
61 

 
71 000 

 
75 

 
112 000 

 
70 
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Annual cutting volume

Cutting  Inland, Volume/yr, 
m3/yr 

Coastal, Volume/yr, 
m3/yr 

Total volume/yr,  
m3/ yr 

Clear felling Pine 527531 1634972 2162503 
 Spruce 1281446 1570850 2852297 
 Birch 105772 101774 207545 
Thinning Pine 228344 677324 905668 
 Spruce 120208 821049 941256 
 Birch 16586 301638 318224 
Cleaning Pine 16644 35075 51719 
 Spruce 17194 12288 29482 
 Birch 32547 78319 110865 
Others Pine 36246 74974 111220 
 Spruce 71094 22823 93917 
 Birch 16103 9017 25120 
 
Total, m3/yr 

  
2469714 

 
5340102 

 
7809817 

 

 
 
 
 

Annual cutting volume
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Area possible to use for single 
tree cutting (spruce)

Potential areas for single tree selection of spruce are when the following 
criteria are met:

1. Ground vegetation myrtillus or better.
2. Thinning- and Clear-cut forests (Cutting classes C and D).
3. More than 70% of basal area should be spruce.
4. Stand structure. From the diameter of the largest tree in diameter, four 

diameter classes are created by the construction of the quota dmax/4. 
The shares of the number of trees (n) within each diameter class are the 
basics in defining the stand structure classes. Suitable stands are 
stands with quotas n1/n2, n2/n3, n3/n4 > 1.0, all other are not acceptable. 

5. Growing stock > 150 m3/ha. 

 
 
 
 

Single tree cutting (spruce)
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Area Single tree selection, ha
 Not suitable Suitable Total

Inland 97331 22182 119513
 

Coast 68650 11025 79675
 

Total 165981 33207 199189
 
1% - 6% of the forest land is suitable  

Area possible to use for single 
tree cutting (spruce), ha

 
 
 
 

Area possible to use for natural 
regeneration (pine), ha

Potential areas for natural regeneration of pine are when 
the following criteria are met:

1.Ground vegetation myrtillus or worse. 
2.Cutting class D.
3.More than 50% of basal area should be pine.
4.Sites should be situated ≤ 300 m a.s.l.

 
 



                                   
 
 
 

 67

 
 

Area possible to use for natural 
regeneration (pine), ha

Potential areas for natural regeneration of pine are when 
the following criteria are met:

1.Ground vegetation myrtillus or worse. 
2.Cutting class D.
3.More than 50% of basal area should be pine.
4.Sites should be situated ≤ 300 m a.s.l.

 
 
 
 

Area possible to use for natural 
regeneration (pine), ha

Potential areas for natural regeneration of pine are when 
the following criteria are met:

1.Ground vegetation myrtillus or worse. 
2.Cutting class D.
3.More than 50% of basal area should be pine.
4.Sites should be situated ≤ 300 m a.s.l.
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Natural regeneration (pine)

 
 
 
 

Area possible to use for natural 
regeneration (pine), ha

Area Ground vegetation  
Cutting 
class  

   D1 D2 D1 + D2
Inland < Myrtillus 24778 28445 53223

Other . 1903 1903
Total 24778 30348 55126

Coast < Myrtillus 79235 101170 180406
Other 1242 3245 4487
Total 80477 104415 184892

Total < Myrtillus 104013 129615 233628
Other 1242 5148 6390

 Total 105255 134763 240018
 

7.5% of the forest land is suitable
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ANNEXE 7 – Catalonia region in Spain 
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ANNEXE 8 – Craik forest in Scotland 
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ANNEXE 9 – Oak in Lorraine region 
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Danish growth models for
forest management alternatives

for oak in France

Jens Peter Skovsgaard and Jean-François Dhôte
University of Copenhagen / INRA

EFORWOOD meetings at Vilanova/Barcelona
13-15 Feb. 2007

 
 

Major tree species in Denmark

• Norway spruce – 135,000 ha
• Beech – 80,000 ha
• Oak – more than 45,000 ha
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Danish forest growth models

• All of our models are calibrated on long-
term silvicultural experiments covering
most classical thinning practices as well as 
an even wider range of stand treaments, 
including extremely heavy thinnings

 
 

Model concept

• Dynamic state-space approach
(a so-called adaptive model)

• System of simultaneous difference equa-
tions incorporating site productivity, tree 
growth, stand dynamics, management ef-
fects and possible interactions directly in 
model parameters (one-year time steps)

• Stand or plot-specific calibration
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Key variables and parameters

• Stand height (H100, m)
• Stand basal area (G, m2/ha)
• Stem number (N, 100/ha)
• Tree diameter (d, m)
• Tree height (h, m)

• Site rate constant (a)
• A set of additional, global parameters

 
 

OAK

Denmark:
Heavily thinned
pedunculate oak

France/Lorraine:
Lightly thinned
sessile oak
(and ped. oak)
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Stand growth model for oak
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Stand growth model for oak
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Stand growth model for oak
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Individual tree growth for oak
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Site parameter a
vs. soil texture
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If you don’t trust us
– then please trust our models,
their quality is (almost) unbeatable

At best, reality is only an approximation
to our models

 
 

Main scenarios

• Max. dendromass
• Max. timber volume
• Max. timber value

- and what about exogenous factors such
as the oil price?

- or alternative ’exogenous’, management 
objectives?
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Optimizing timber volume and value

 
 

Classical management scenarios
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The oil price beyond US$ 100?

 
 

Other, ’exogenous’ factors?

During more than 1000 years
forest management or forest exploitation
in Denmark was ’optimized’ for
naval oak timber
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Other, ’exogenous’ factors?

It’s not my fault - it’s the lumberjacks’
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Regional Case :
Oak - Lorraine

- France = a land of Oak and broadleaves, OK !

- High present productivity, esp. in North-East

- A challenge : resource use, opportunities/tensions

- Oak-Lorraine as an example

- Using model Fagacées under CAPSIS

- Work planned (2007)

 
 

Lorraine is there !

Main species :
Fir, Spruce, Beech, Oaks

Beech Site Index mapping :
Use of NFI data bases (ecological, mensurational)
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Harvest (Mm3/yr)
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Dominant height (m)
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Stand Density (/ha)
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Dominant & mean diameters (cm)
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Volume increment (m3/ha/yr)
�stem & branches, Ø 7cm
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Average carbon stock / one rotation :
sensitivity to silvicultural strategies
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Work 2007

• On stand growth models : test JP’s 
model on French sessile Oak data

• Enlarge range of scenarios
• Together with AFoCel : create a 

regional model
• That’s all !
• Thank you…
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ANNEXE 10 – Improvement of the EFISCEN model 
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