

DATA ACCOMPANYING REPORT

Survey:
Forest Growth Measurements 

Section:
Sampling layout and equipment 

Country: Denmark


Variation: A           


Data Accompanying Report on Forest Growth Measurements 
Section 1, sampling layout and equipment

Variations: Please fill in the following form only once, if all intensive monitoring plots in your country are treated in the same way. For plots with differing methods you are kindly asked to copy the following pages and to answer the questions also for these plots. Please indicate in this case how many plots are treated with this differing method and submit the relevant plot numbers.

Examples of possible variations in this section:

- different methods for different groups of samples

- regional differences in methods

Headers: please complete the header for each form, of each variation

Free text parts: if the space for the free text parts is not sufficient, please answer the question on additio​nal pages, while referring to survey, section and question number 

	Variation  A :      
Applied in:
 FORMCHECKBOX 
 all plots, in total
           6





 FORMCHECKBOX 
 the following plots, in total
     

	Plot nrs:
	
	

	Forms completed by:
	11
	34
	64

	Name
        : Inge Stupak
	74
	85
	95

	Institute
: Forest & landscape Denmark, Univesity of Copenhagen
	     
	     
	     

	
	     
	     
	     


	Variation B :      
Applied in the following plots, in total
           

	Plot nrs:
	
	

	Forms completed by:
	     
	     
	     

	Name
        :     
	     
	     
	     

	Institute      :     
	     
	     
	     

	
	     
	     
	     


	Variation C :      
Applied in the following plots, in total
           

	Plot nrs:
	
	

	Forms completed by:
	     
	     
	     

	Name
        :     
	     
	     
	     

	Institute      :     
	     
	     
	     

	
	     
	     
	     


The total number of plots where Forest Growth monitoring is done, is:
6 

The number of plots where Forest Growth is not monitored is:

     
The total number of plots is: 
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DATA ACCOMPANYING REPORT

Survey:
Forest Growth Measurements 

Section:
Sampling layout and equipment 


Country: Denmark

Variation: A                 

1.
Sampling layout and equipment 

1.1
General
1.1.1
What increment measurements were carried out? (fill in the table below)

	Y/N
	Meas​ure​​​​ments
	Date

 (DD/MM/YY)
	Measurement Area1
(plot / sub /

buf/ spec / other)
	Applied to what trees in measurement area?

All         Selection

	 FORMDROPDOWN 

	Diameter measurements
	24/3/10 to 23/2/11
	 FORMDROPDOWN 

	 FORMCHECKBOX 

	 FORMCHECKBOX 
 2

	 FORMDROPDOWN 

	Tree height
	16/4/10 to 23/2/11
	 FORMDROPDOWN 

	 FORMCHECKBOX 

	 FORMCHECKBOX 
 2

	 FORMDROPDOWN 

	Bark thickness
	  /  /   to   /  /  
	 FORMDROPDOWN 

	 FORMCHECKBOX 

	 FORMCHECKBOX 
 2

	 FORMDROPDOWN 

	Crown length
	16/4/10 to 23/2/11
	 FORMDROPDOWN 

	 FORMCHECKBOX 

	 FORMCHECKBOX 
 2

	 FORMDROPDOWN 

	Crown width
	  /  /   to   /  /  
	 FORMDROPDOWN 

	 FORMCHECKBOX 

	 FORMCHECKBOX 
 2

	 FORMDROPDOWN 

	Regeneration 

asses​​​sment
	  /  /   to   /  /  
	
Fill in at question 1.7



1 plot - measured trees are spread in the plot, sub - trees in sub-plot are measured, buf - measurements were done on trees in the bufferzone, spec - measurements were done on the ‘special trees’, on which also foliar sampling and crown assessment has taken place , other - specify the place where the measurements were done.

2 give specifications on the selection, see question 1.1.2
1.1.2
If certain measurements were carried out on a selection of trees within the (sub) plot or buffer zone, specify the selection criteria, the number of trees selected etc.: (use additio​nal pages if necessary)
Plots 11 and 34: It has previously been assessed that at least 30 trees are needed to get an adequately representative sample to make height regressions of a sufficient quality (at the time of trial establishement=time of the first thinning). The principle for the selection of the height trees was: At the time of trial establishment, 50 trees are selected systematically to be evenly distributed over the whole plot area. For example 10 trees in row 5-10-15-20-25, if there are 30 rows on the plot. If the row is 50 m long, every fifth tree is measured. The same trees are measured until they are removed by felling or other. As far as possible it was attempted to keep 30 of these trees among the remaining trees. If less than 30 trees were left for height measurements, supplementary trees were appointed. The supplementary trees were as far as possible chosen for the height measurements trees to remain evenly distributed over the whole plot. 
Plots 64, 74, 85 and 95: Height trees were selected with a computer, using a procedure for stratified random selection, with the programme giving a higher probability to select larger trees compared to smaller trees. At least 10 trees were selected per subplot (circular plot with radius 16 m, 3-4 subplots per plot)


1.1.3
What increment samples were taken? (fill in the table below)

	Y/N
	Sampling


	Date

 (DD/MM/YY)
	Measurement Area1
(plot / sub /

buf / out)
	Applied to number of trees?

Minimum   Average

	 FORMDROPDOWN 

	Cores 
	  /  /   to   /  /  
	 FORMDROPDOWN 

	     
	     

	 FORMDROPDOWN 

	Stemdisks
	  /  /   to   /  /  
	 FORMDROPDOWN 

	     
	     


1 plot - sampled trees are spread in the plot, sub - sampled trees are spread in sub-plot, buf - samples were taken from trees in the bufferzone, out - samples were taken from trees outside the plot and bufferzone.
1.2
Diameter measurements
1.2.1
The permanent identification of the trees is done by: (more than one answer is possible)
 FORMCHECKBOX 

numbering using (tags / paint)

 FORMCHECKBOX 

co-ordinates / direction / distance

 FORMCHECKBOX 

aerial photos / canopy maps

 FORMCHECKBOX 

other, specify: Plots 11 and 34: Young stands: row number painted on the first tree in both ends of the row, and trees within the row are identified solely by counting tree number within the row (and registering removed trees /stumps since last measurements). Stands of intermediate age or older stands: Individual trees are numbered with painting. Plots 11 and 34 still have not had numbers painted on the individual trees. Plots 64, 74, 85 and 95: Identification by geografical coordinates (of centre of the plot) together with registered distance and direction to the individual trees. cf.1.2.3: The height of the diameter measurement is marked with painting in plots 11 and 34, but not in the other plots. If measurements should continue, marking with painting will be considered. 


1.2.2
What is the height of the diameter measurement? 130 (cm)
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1.2.3
Is the height of measurement indicated (marked) on the trees? 

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

if yes, by how many points is the indication made?

 FORMCHECKBOX 

1



 FORMCHECKBOX 

4

 FORMCHECKBOX 

2



 FORMCHECKBOX 

5

 FORMCHECKBOX 

3



 FORMCHECKBOX 

6

 FORMCHECKBOX 

other, specify:     


1.2.4
What measurement method was used?

 FORMCHECKBOX 

metal tape


 FORMCHECKBOX 

callipers

 FORMCHECKBOX 

cloth tape


 FORMCHECKBOX 

plastic tape

 FORMCHECKBOX 

other, specify:     
1.2.5
Were tapes measured against a metal standard prior to and after each day of measure​ment?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

1.2.6 What other checks were carried out to ensure good data quality? (use additional pages if necessary) Comparison with prior measurements
1.3
Tree height
1.3.1
Was tree height measured on all trees within the measuring area? 

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

if no, explain how the measured trees were selected: (use additional pages if necessary)

Plots 11 and 34: It has previously been assessed that at least 30 trees were needed to get adequately representative sample to make height regressions (at the time of trial establishement=time for the first thinning). The principle for the selection of the height trees is: At the time of trial establishment, 50 trees are selected systematically to be distributed evenly over the whole plot area. For example 10 trees in row 5-10-15-20-25, if there are 30 rows on the plot. If the row is 50 m long, every fifth tree is measured. The same trees are measured until they are removed by felling or other. As far as possible it is attempted to keep 30 of these trees among the remaining trees. If less than 30 trees were left for height measurements, supplementary trees were appointed. The supplementary trees were as far as possible chosen for the height measurements tree remain evenly distributed over the whole plot. 

Plots 64, 74, 85 and 95: Height trees were selected with a computer, using a procedure for stratified random selection, with the programme giving a higher probability to select larger trees compared to smaller trees. At least 10 trees were selected per subplot (circular plot with radius 16 m, 3-4 subplots per plot)

1.3.1
The permanent identification of the trees is done by: (more than one answer is possible)
 FORMCHECKBOX 

numbering using (tags / paint)

 FORMCHECKBOX 

coordinates / direction / distance

 FORMCHECKBOX 

aerial photos / canopy maps

 FORMCHECKBOX 

other, specify: Plot 11 and 34: Height trees are marked at a height of 1.5 m with a painted yellow dot. The height trees in plots 64, 74, 85 og 95 can be identified by coordinates of the centre of the plot, and registered direction and distance from that centre. Identification with geographical coordinates is probably not possible on plots 11 and 34. GPS measurements exist from 2005, but it has not been possible to link coordinates and diameter-height measurements properly. 


1.3.2
What measurement method and instruments were used for the height of the measure​ment? specify: (use additional pages if necessary): 

Vertex III (Broadleaved trees (plot 34) are sometimes measured 2-3 times, registering afterwards the average value)  
1.3.3
Was the instrument calibrated before and after each measurement period? 

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

1.3.4
How was the calibration undertaken? (use additional pages if necessary)

Automatic calibration with a 10 m measurement band, one or several times per measurement day. See also manuals prepared by Haglöf: http://www.haglofcg.com/index.php?option=com_docman&task=cat_view&gid=51&Itemid=125&lang=en
 1.3.5  
Proportion of trees re‑measured: 0-100%

        
Accuracy of remeasurement +/‑      %

DATA ACCOMPANYING REPORT

Survey:
Forest Growth Measurements 

Section:
Sampling layout and equipment 


Country: Denmark

Variation: A                 

1.4
Bark thickness
1.4.1
Measurements have taken place on: (more than one answer is possible)
 FORMCHECKBOX 

Random selection of standing trees


 FORMCHECKBOX 

Fallen trees


 FORMCHECKBOX 

Felled trees

 FORMCHECKBOX 

Other, specify:     
1.4.2
What measurement method and instruments were used? specify:(use additional pages if necessary)
     
1.4.3         
Was the instrument calibrated before and after each measurement period?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

1.4.4
How was the calibration undertaken? (use additional pages if necessary) 

     
1.5
Crown length
1.5.1
What definition of crown length was used during the measurements? specify:


Crown limit: All plots: first living branch which significantly reduces the commercial value of the wood.
1.5.2 What measurement method and instruments were used? specify:(use additional pages if necessary)
Vertex III
 1.5.3    
Was the instrument calibrated before and after each measurement period?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

1.5.4
How was the calibration undertaken? (use additional pages if necessary)
Calibration with a 10 m measurement band, one or several times per measurement day. See also manuals prepared by Haglöf: http://www.haglofcg.com/index.php?option=com_docman&task=cat_view&gid=51&Itemid=125&lang=en
1.6
Crown width

1.6.1
What definition of crown width was used during the measurements? specify:



1.6.2
What measurement method and instruments were used? specify:(use additional pages if necessary)      
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1.6.3     
Was the instrument calibrated before and after each measurement period?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

1.6.4
How was the calibration undertaken? (use additional pages if necessary)
     
1.6.4 
How many radii were measured per tree?      
Using what orientations? (e.g. N, S, SW)      
1.6.5
Was the 0.5 x stem diameter added to the radial measurements?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

1.7
Regeneration assessment
1.7.1
Is regeneration assessment carried out?
 FORMCHECKBOX 

No (continue with question 1.8)

 FORMCHECKBOX 

Yes 

1.7.2
Is a distinction made between seedlings and saplings?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

if yes, specify the definition used for seedlings and saplings:


     
1.7.3
How many subplots were used for the regeneration assessment?      
1.7.4
How were the subplots defined? (size, shape)

     
1.7.5
Was vigour assessed?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

Specify the classes used:      
1.8
Coring
1.8.1
What is the height of the bore?       (cm.)

1.8.2
How many cores were taken per tree?

​
 FORMCHECKBOX 

1



 FORMCHECKBOX 

3

 FORMCHECKBOX 

2



 FORMCHECKBOX 

4

 FORMCHECKBOX 

More, specify:              


1.8.3
What was the angle of boring relative to slope of plot? 

 FORMCHECKBOX 

0O



 FORMCHECKBOX 

180O
 FORMCHECKBOX 

45O 



 FORMCHECKBOX 

225O
 FORMCHECKBOX 

90O  



 FORMCHECKBOX 

240O
 FORMCHECKBOX 

120O



 FORMCHECKBOX 

270O
 FORMCHECKBOX 

135O  



 FORMCHECKBOX 

315 O
       
 FORMCHECKBOX 

other, specify:      
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1.8.4
Was bark attached to the core?  

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

1.8.5
Specify the location of the sampled trees: 

 FORMCHECKBOX 

Spread over the whole plot

 FORMCHECKBOX 

Within a sub plot: specify: size, number of trees:     
 FORMCHECKBOX 

In the bufferzone

 FORMCHECKBOX 

Outside the plot: specify average distance to the border of the plot: ​      (m.)

1.8.6
What social class were the trees?

 FORMCHECKBOX 

Dominant


 FORMCHECKBOX 

Suppressed

 FORMCHECKBOX 

Co-dominant

 FORMCHECKBOX 

Dying

 FORMCHECKBOX 

Sub-dominant

 FORMCHECKBOX 

Other, specify:      
1.8.7
What criteria were used for core rejection? 

     
1.9     
Stemdisks
1.9.1
At what height above the ground is the disk cut?       m

1.9.2
Was the tree (in general) freshly felled?

 FORMCHECKBOX 

Yes, average period since felling:       


 FORMCHECKBOX 

No, average period since felling:       


1.9.3
What is the distance of sample trees from the plot border?       m.

1.9.4 Specify the location of the stumps in relation to the plot and to each other:

     
1.10
Do particular conditions exist for which some of the methods described in the questions above do not apply? If so, please indicate question number and the deviations to the generally applied method: (use additional pages if necessary)
Note that two different plot layouts exist. Plots 11 and 34 are part of long-term species trials, with square plots of about 0.25 ha. Plots 64, 74, 85 and 95 consist of 3-4 cirkular subplots with a radius of 16 m (similar to the design of the plots of the National Forest Inventotry, which was initiated in 2002).  
1.11
What problems were encountered during analysis and how were they solved? (add pages if necessary)


1. Data from 2005 have been resubmited with tree numbers that in agreement with the numbers given in the 2010 data.

2. New tree numbers have been attributed to the trees in plots 11 and 34 as the tree numbers submitted in 2005 origin from a measurement system which does not allow linking to data measured (and submitted) in years prior to 2005, or to data to be submitted for 2010. The tree numbering of the 2010 data corresponds to the tree numbering of the data submitted prior to 2005.Data from 2007/2008 has been substituted data measured/submitted in 2004/2005, to form a coherent series of measurements.
3. Identification of plots: The plots 64, 74, 85, and 95 were marked by a metal stick placed underground in the centre of the circular plot. A few of these subplots were not adequately marked (by measurement of geographical coordinates) in 2005, and in 2010 it was not possible to identify one of the 4 subplot of plot 74, i.e. re-find the metal stick with a metal detector. Plot 74 thus consists of only 3 subplots from here on, similarly to plots 85 and 95. Plot 64 still has 4 subplots. 
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Survey:
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Analysis
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Variation:                       

Data Accompanying Report on Forest Growth Measurements 
Section 2, Analysis

Variations: Please fill in the following form only once, if all intensive monitoring plots in your country are treated in the same way. For plots with differing methods you are kindly asked to copy the following pages and to answer the questions also for these plots. Please indicate in this case how many plots are treated with this differing method and submit the relevant plot numbers.

Examples of possible variations in this section:

- different methods for different groups of samples

- regional differences in methods

Headers: please complete the header for each form, of each variation

Free text parts: if the space for the free text parts is not sufficient, please answer the question on additional pages, while referring to survey, section and question number 
	Variation  A :      
Applied in:
 FORMCHECKBOX 
 all plots, in total
                





 FORMCHECKBOX 
 the following plots, in total
     

	Plot nrs:
	
	

	Forms completed by:
	     
	     
	     

	Name
        :     
	     
	     
	     

	Institute
:     
	     
	     
	     

	
	     
	     
	     


	Variation B :      
Applied in the following plots, in total
           

	Plot nrs:
	
	

	Forms completed by:
	     
	     
	     

	Name
        :     
	     
	     
	     

	Institute      :     
	     
	     
	     

	
	     
	     
	     


	Variation C :      
Applied in the following plots, in total
           

	Plot nrs:
	
	

	Forms completed by:
	     
	     
	     

	Name
        :     
	     
	     
	     

	Institute      :     
	     
	     
	     

	
	     
	     
	     


The total number of plots where Forest Growth monitoring is done, is:
16 

The number of plots where Forest Growth is not monitored is:

     
The total number of plots is: 
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2. 
Analysis
2.1
Identification
2.1.1
How were the cores and stemdisks identified?

 FORMCHECKBOX 
 
no identification

 FORMCHECKBOX 
 
identification on the samples themselves

 FORMCHECKBOX 
 
transportation in numbered bags/boxes

 FORMCHECKBOX 

other, specify:      
2.1.2
Were multiple cores from one tree identified separately?

 FORMCHECKBOX 

Yes



 FORMCHECKBOX 

No

Specify:      
2.1.3
What information was indicated? (more than one answer is possible)
 FORMCHECKBOX 

plot number

 FORMCHECKBOX 

tree number

 FORMCHECKBOX 

other, specify:      
2.2
Preparation
2.2.1
Were cores and stemdisks dried before analysis?

 FORMCHECKBOX 

Yes, specify method and time period:     
 FORMCHECKBOX 

No, indicate time period between sampling and measurement, and what steps were taken to prevent shrinkage:      
2.2.2
What method was used to prepare disks/cores?

 FORMCHECKBOX 

Sanding, specify the finest grade of paper used:      mm.

 FORMCHECKBOX 

Planing

 FORMCHECKBOX 

Other, specify:      
2.3 
Measurement
2.3.1
What method was applied for the analysis of the cores/stemdisks? (use additional pages if necessary)


     
2.3.2
What level of magnification was used for reading the cores?       X to       X

2.3.3 What measurement device was used? Name the make (e.g. Aniol):

     
2.3.4
What was the resolution of the stage: 0.      mm.

2.3.5 
Were data recorded directly onto computer?

 FORMCHECKBOX 

Yes  



 FORMCHECKBOX 

No

If no, using what procedure?      
DATA ACCOMPANYING REPORT
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2.3.6
How many people were involved in the measurements?

 FORMCHECKBOX 

1



 FORMCHECKBOX 

3

 FORMCHECKBOX 

2



 FORMCHECKBOX 

More, specify:      
2.3.7
What proportion of cores was cross-checked?

 FORMCHECKBOX 

By the same person:       %

 FORMCHECKBOX 

By a different person:       %

2.4
Analysis
2.4.1
Was cross-dating undertaken to ensure correct year attribution?

 FORMCHECKBOX 
 
No

 FORMCHECKBOX 

Yes, using the following method:

 FORMCHECKBOX 

Skeleton plot 

 FORMCHECKBOX 

Computer programme, specify which:      
 FORMCHECKBOX 

Student’s t

 FORMCHECKBOX 

Gleichläufigkeit

 FORMCHECKBOX 

Other, specify:      
DATA ACCOMPANYING REPORT
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Variation:                       

Data Accompanying Report on Forest Growth Measurements 
Section 3, Data Storage

Variations: Please fill in the following form only once, if all intensive monitoring plots in your country are treated in the same way. For plots with differing methods you are kindly asked to copy the following pages and to answer the questions also for these plots. Please indicate in this case how many plots are treated with this differing method and submit the relevant plot numbers.

Examples of possible variations in this section:

- regional differing methods

- different methods for different groups of data (e.g. analysis data vs direct information from the field)

Headers: please complete the header for each form, of each variation

Free text parts: if the space for the free text parts is not sufficient, please answer the question on additional pages, while referring to survey, section and questionnumber 
	Variation  A :      
Applied in:
 FORMCHECKBOX 
 all plots, in total
                





 FORMCHECKBOX 
 the following plots, in total
     

	Plot nrs:
	
	

	Forms completed by:
	11
	34
	64

	Name
        :Inge Stupak
	74
	85
	95

	Institute
:Forest & Landscape Denmark, University of Copenhagen
	     
	     
	     

	
	     
	     
	     


	Variation B :      
Applied in the following plots, in total
           

	Plot nrs:
	
	

	Forms completed by:
	     
	     
	     

	Name
        :     
	     
	     
	     

	Institute      :     
	     
	     
	     

	
	     
	     
	     


	Variation C :      
Applied in the following plots, in total
           

	Plot nrs:
	
	

	Forms completed by:
	     
	     
	     

	Name
        :     
	     
	     
	     

	Institute      :     
	     
	     
	     

	
	     
	     
	     


The total number of plots where Forest Growth monitoring is done, is:
6 

The number of plots where Forest Growth is not monitored is:

     
The total number of plots is: 
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Variation:                       

3.
Data storage
3.1
Data storage 
3.1.1
The data are permanently stored on: (more than one answer is possible)
 FORMCHECKBOX 

Hard copy (paper)

 FORMCHECKBOX 

Hard disk

 FORMCHECKBOX 

Floppy disk

 FORMCHECKBOX 

CD-ROM

 FORMCHECKBOX 

Other, specify:The server of Forest & Landscape, including regular back-up
3.1.2
What data are stored permanently?

 FORMCHECKBOX 

Final data of each tree individually

 FORMCHECKBOX 

Mean values of the sampled trees per plot

 FORMCHECKBOX 

Other, specify:      
3.2
Data submission
3.2.1
Were diameter data used to calculate basal area per hectare?

     
 FORMCHECKBOX 

Yes




 FORMCHECKBOX 

No

        
If yes, by what method? Specify: (use additional pages if necessary

     
3.2.2 
Was the proportion of basal area consisting of dead trees determined?

 FORMCHECKBOX 

Yes




 FORMCHECKBOX 

No

3.2.3   
Were height data used to calculate volume? 

 FORMCHECKBOX 

Yes




 FORMCHECKBOX 

No

If yes, by what method? Specify: (use additional pages if necessary)

     
3.2.4
Which data were submitted? 

       
 FORMCHECKBOX 

Diameter measurements

 FORMCHECKBOX 

Tree height 

 FORMCHECKBOX 

Bark thickness

 FORMCHECKBOX 

Crown length

 
 FORMCHECKBOX 

Crown width 

 FORMCHECKBOX 

Regeneration assessment 

 FORMCHECKBOX 

Cores 

 FORMCHECKBOX 

Stemdisks

3.2.5
What problems were encountered during data storage and how were they solved? (add pages if necessary)
The data submission responsibilities have changed during the period, and some data were only stored on local areas of the server. It was diifficult to retrieve all the data, and in plots 11 and 34, especially the link between individual tree diameter, height and crown height measurements and measurements of the geographical coordinates of individual trees (performed in 2005).
9

