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Forests in Poland 

Forest cover: 29,2%, 9.3 million ha 

Growing stock: 2,47 billion m3 

Most of the forests are public property, of 

which almost 7.6 million ha is managed by a 

single public organization (State Forests 

National Forest Holding) 
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The NFI is designed for continuous inventory. 

The inventory cycle length is 5 years, which 

means that yearly measurements and 

observations are carried out on 20% of all 

sample plots spread throughout the country. 

The are no gaps between cycles.  

Polish NFI design 

Sampling design 

Sample plots are located in a regular grid. The ICP-Forest monitoring Level I grid (EEC 1987) 

was used as a 16x16 km wireframe, which was then divided into a 4x4 km grid. Nodes of the 

4x4 km grid are the NFI primary points. 
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• 2005-2014: only plots on aforested land 

according to the cadastral register 

• > 28,000 plots 

• From 2015: all forests 
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  Stand features Plot A area 

[m2] 

Plot A radius 

[m] 

1. Age between 1 and 60 years 

or 

unforested land 

200 7.98 (r1) 

2. Age over 60 years 400 11.28 (r2) 

3. Regeneration phase 500 12.62 (r3) 

From 2015 all plots have an 

area of 400 m2 (r = 11.28 m). 

Sample plot design 

The radius of each subplot used to be dependent on the age and vertical structure of this 

particular portion of the stand. 
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Sample plot design 

If an administrative division boundary, a boundary between different forms of land 

ownership, a land use boundary or a stand subcompartment boundary, falls within the 

plot, the plot is divided into subplots.  
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Sample plot documentation 

General information about 

the sample (sub)plot 

Description of all standing 

trees (alive and dead), dead 

wood, stumps within the 

(sub)plot 

Sample plot layout sketch 
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Polish NFI design 

Analysis 

• annual reports 

• over 80 different types of reports 

• stock volume is calculated using the same tree volume estimation method as 

for forest management plans 

National Forest Inventory in Poland  8 
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Polish NFI design 

Aggregation units 

• Areas resulting from the intersection of 

the divisions of the country:  

o voivodships (provinces),  

o regional directoriates of the State 
Forests,  

o natural regions,  

o ownership categories. 

• These units allow for easy aggregation 

of data for larger units. 

• Results are presented for the following 

forest ownership categories:  

o State Forests, 

o National Parks, 

o State Treasury agricultural stock, 

o State Treasury other, 

o municipal, 

o private. 
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Issues addressed 

1. Sample representativeness 

2. Sample plot size 

3. Sampling design 
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1. Sample representativeness 

Total sample size is almost 30 000 

sample plots 

This is a lot but… 

o reports are made for large and 
small subsets 

0,41% (standing volume),  
2,14% (dead trees) 1,29% - 2,50% (standing volume),  

5,04% - 10,50% (dead trees) 

Percent error (data 2006-2012) 

Carpathian region / Podkarpackie Province 
/ Regional State Forests Directorate Krosno 
/ municipal forests 

• relative sample size in each age class: 

0,8400;   3,950;   6,3500;   2,2525;   2,7550;   4,000;   4,2250;   1,0000 

• coefficient of variation :  

17,33% - 43,86% (standing volume), 84,34% - 138,84% (dead trees) 

• There are still many more internal divisions of the sample… 

o species, damage classes, health condition classes, stump 
decomposition degrees, site types etc…. 

8,67% - 37,44% (standing volume),  
42,17% - 74,57% (dead trees) 
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1. Sample representativeness 

Possible solutions 

• Increase the sample size by random sampling  

• Use stratified sampling for rare phenomena 

o E.g. some ownership categories are underrepresented (their total area is very small) so it would be 
advisable to get additional samples in these categories 

• Increase number of plots and/or their size 

 

 

 

 

 

 

• Get rid of aggregation units and calculate all high level units in one step 

 

 

 

 

For uncorrelated forest: 
p – percent error 
k – plot number increase factor 
d – plot size increase factor 
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2. Sample plot size 

• In the Polish NFI1 and NFI2 plots were of variable size: 

o The radius of each subplot is dependent on the age and vertical structure 
of this particular portion of the stand. 

 

 

 

 

 

o Problems with formulating estimators 

 

• From 2015 all plots have an area of 400 m2 (r = 11.28 m). 

 

 

  Stand features Plot A area 

[m2] 

Plot A radius 

[m] 

1. Age between 1 and 60 years 

or 

unforested land 

200 7.98 (r1) 

2. Age over 60 years 400 11.28 (r2) 

3. Regeneration phase 500 12.62 (r3) 
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3. Sampling design 

• Systematic clustered 

sampling 

• Is it the optimal design 

for Polish forests? 

 



2nd International Workshop on Forest Inventory Statistics  -  Kroměříž, 24-26 May 2016 

3. Sampling design 

Local resemblance 

(correlation) 

• Local resemblance 

index (l) = probability 

that at a 200-m 

distance of a forested 

area there is also a 

forested area 

• For uncorrelated 

forest:  
Z – number of forested nodes 
A – number of all nodes l = 
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3. Sampling design 

Local resemblance (correlation) 

• Artificially generated „forests” 

0.50 0.63 0.74 

0.80 0.89 0.94 
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3. Sampling design 

Sampling design vs. error 

• Empirical error estimation (16 km x 16 km) 

 

 

 

 

 

 

1. Thin network (4x4 km) – 25 plots 
2. Dense network (2x2 km) – 100 plots 
3. NFI (4x4 km, clusters) – 125 plots 
4. Random – 125 plots 

1.                   2.                   3.         4. 
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Local forest resemblance index 
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3. Sampling design 

What is the real local resemblance factor for Polish forests? 

• Forest cover: 29.2% 

• Raster analysis based on real data 

• Local resemblance index  

(empirical): 0.81 

 

Conclusions: 
• Clustering 4x4 km 

improves accuracy as 
compared to single point 
4x4 km 

• Cluster is probably too 
compact 

Local forest resemblance index 
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