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Abstract

In addition to stand-wise inventory, Poland carries out continuous national forest inventory (NFI) program based
on sample plot measurements and statistical methods. The method is highly comparable with traditional inventory
methods. Currently, the NFI has become the primary information source for national statistics on forests in Poland.
This review describes methodology and current results of the NFI in Poland.

Key words: national forest inventory, growing stock volume estimation, forests in Poland

Forests in Poland

According to the data published by the Central
Statistical Office, obtained by stand-wise inventory
(SWFI), the total area of forest land in Poland is 9.14
million ha, which amount to the forest cover of 29.2%
of the country area. Only 18.5% of the forests are in
private hands. Out of all public forests, over 77% are
managed by the State Forests holding (SF), a special
public entity operating on the self-sustaining princi-
ple, performing public duties and supervised by the
Minister of Environment. National parks cover 2% of
the Polish forests.

Total growing stock volume is estimated to be
over 2,404 million m3. The harvested timber stem vol-
ume in estimated to be over 45 million m?* (which makes
up 35 million m? of merchantable volume), of which
over 38 million m? is harvested in the SF.

Outline of forest management planning
in Poland

There are two levels of forest management in Po-
land: national and local. The national level is based on
the national forest inventory. The local level is organ-
ized differently for forests under administration of the
SF, forests within national parks and other forests.

For all forests administered by the SF, a detailed
management plan is elaborated every ten years. The
plan is financed by the SF. Its structure and scope is
strictly regulated by the guidelines devised by forest
scientists and managers and approved by the General
Director of the SF. The main parts of the management

plan are following: 1. management plan document cov-
ering current forest state, maximal felling volume for a
ten-year period, nature protection programme, gener-
al spatial and temporal plan of cuttings, 2. SWFI da-
tabase holding stand description and planning data,
and 3. a geographic information system.

Forests within national parks are managed accord-
ing to a protection plan, an official document which
sets guidelines for managing the whole park area.
There are no defined rules for developing such a plan.

There are three main tiers of public administration
in Poland. The whole country is divided into 16 prov-
inces, which in turn are divided into counties and the
counties are divided into municipalities. Management
of private forests is supervised by local administra-
tion at the county level. The county office is required
to develop a management plan for all supervised for-
ests every ten years. The plan is much simplified in
comparison to that prepared for the SF forests. Lack
of funding is a long-standing problem for county ad-
ministrations, so forest management planning for pri-
vate forests usually lags behind the required ten-year
period and there is a certain proportion of plans that
have already expired.

Beginnings of the NFI

The most important source of law regarding for-
ests in Poland is the Forests Act, which was passed
by the Polish Parliament in 1991 and has been amend-
ed several times since that. The Forests Act states that
the SF are obliged to carry out the national inventory
of all the country forests. The Forests Act entrusted
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with this task the Bureau of Forest Management and
Geodesy (BMFQG), a state-owned commercial company.

The NFI is Poland dates back to 1999, when the
General Directorate of the SF assigned a grant to the
Institute of Forest Research (IFR) to analyze methods
of performing a large-area inventory of the forest. A set
of guidelines was developed by the IFR with the par-
ticipation of leading academic institutions in forestry
and the BFMG. In 2002, employees of the BMFG con-
ducted the first pilot work in the province of Poznan.
After the pilot programme, an NFI manual was prepared
and approved by the Minister of Environment.

In the years of 2005-2009, measurements of the first
NFI cycle took place. After the first cycle, the manual
was modified to take into account practical experience,
the need of independent quality control and modified
expectations concerning results of the inventory. The
modifications did not change principles on which the
Polish NFT is based upon, but it rather clarified several
practical issues of field measurement procedures and
introduced rules for external quality control.

In 2007, sample plots for the country-wide moni-
toring of forest health condition were integrated with
the NFI’s sample plot grid. Since then, the monitoring
has been performed on a subset of the NFI plots.

General rules of the NFI

The main objective of the NFI is to assess the
overall forest condition and its evolution on a large
scale. The inventory is designed to provide reliable
information on the forest, in particular on species
structure, age, health status and presence of damage.

The inventory is carried out in forests of all forms
of ownership. In accordance with the inventory man-
ual, plantings shown in the land register may also be
included, but they have been left out during the first
two inventory cycles. They may be included in the
inventory in the future.
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Figure 1. Schema of continuous forest inventorying used in
the NFI

Results of the NFI are presented by forms of
ownership, physiographical divisions, units of the state
administration (provinces) and units of the SF admin-
istration (regional directorates).

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 coun-
try. There are no gaps between cycles. Such a system
provides that since the completion of the first cycle,
any data set from five consecutive years has full sta-
tistical value. What is more important, this design con-
tinuously provides up-to-date information each year
(Figure 1).

M ethodology

The inventory is carried out on sample plots lo-
cated 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.

Sample plots were set up in L-shaped tracts with
equal arms, with five points spread by 200 m one from
another. The middle point is located at a node of the
4x4 km grid. Each tract located on the forest land is
assessed every five years. Every fifth tract is assessed
each year, so that a set of data for any given year
covers the whole country area, albeit with density five
times lower than the full 5-year cycle data set (see
Figure 2). In the years of 2008-2012, a total of 28,284
sample plots were assessed, so given the country total
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Figure 2. The NFI grid of sample plots
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forest area being 9.1 million ha, one may calculate that
each sample plot represents on average 323 ha of for-
est land.

To minimize the bias that might occur if an inven-
tory team chooses arbitrarily position of a plot based
on the field situation, plots were fixed on a forest map
by their theoretical coordinates and then azimuths and
distances from topographic features such as roads,
forest edges, marked corners of forest units etc. were
calculated. The field team’s task was to identify these
topographical features and perform geodetic measure-
ment to the point, where a sample plot was to be es-
tablished.

The plot was set up only if its center point hap-
pened to be located on land, which was categorized
as forest in the public land register (Figure 3).

Lubelskie

y )

Figure 3. A sample plot tract

Assessments are performed on two types of cir-
cular concentric sample plots (A and B) (Figure 4).

Figure 4. Sample plot layout

The size of Plot A depends on taxation features
of the stand at the plot central point (Table 1).

If the plot is located on a slope, its radius is cor-
rected (elongated) relative to the inclination angle of
the slope, to maintain correct area of the plot when
projected orthographically on a horizontal plane.

Table 1. Sample plot sizes

Stand features PlotAzarea Plot A radius
[m] [m]

Age between 1 and 60 years 200 7.98 (r1)

or unforested land

Age over 60 years 400 11.28 (r2)

Regeneration phase 500 12.62 (13)

If an administrative division boundary, a bound-
ary 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.
The radius of each subplot is also dependent on the
age and vertical structure of this particular portion of
the stand (Figure 5).

birch 30 years
r=7.98m

land use border ..~ —forest subcompartment border

pine 50 years
r=11.28m |

Figure 5. A single sample plot layout with subplot divisions

General information about the sample plot is re-
corded first, including: geographic coordinates, as-
sessment date and time, inventory team ID, forest
subcompartment address, ownership type, land use
category, topographic plot location, forest stand ori-
gin, stand dominant species and age, quality class,
forest cover and density index, stand vertical struc-
ture, forest site type, felling and silviculture activities,
general health condition, damage types and intensity.
Additionally, the following information is also recorded:
forest function, nature protection form, protection
category, forest management type.

In the plot A, all alive trees, shrubs and standing
dead trees (from 7 cm in breast-height diameter) are
recorded, as well as lying dead trees (from 10 cm in
diameter), and also the presence of stumps (from 10
cm in diameter). A full set of data is recordedr every
five years in the plot.

The following data are recorded for all standing
trees in the plot A: stand layer, average age in an age-
species group, distance and azimuth from the plot
center, breast-height diameter (dbh), damage type,
location and severity, crown height and filling.
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A set of five trees that are closest to the plot
center is identified from each age-species group in the
plot. The trees in the set are then ordered by their dbh
and the third one is chosen for height measurement.
In monocultured stands (a single age-species group
representing over 70% of the stand), a group of six
trees closest to the plot center is identified, ordered
by theirs dbh and then the third and the fourth one is
chosen for height measurement.

For stumps and lying dead wood in the plot A,
the following data are recorded: location, species, di-
ameter (both for stumps and logs) and the degree of
decomposition.

The plot B is a doughnut-like 20-m? area outlined
by two circles: the outer one with the radius of 2.59 m
and the inner one with the radius of 0.56 m. In the plot
B, all trees and shrubs below 7 ¢cm in dbh are meas-
ured and assessed. The features that are recorded are
as follows: location in the plot, species, cover area,
average height, type and severity of damage.

No soil analysis is performed during NFI meas-
urements. It is worth to note, though, that in Poland,
forest condition, soil condition and forest health mon-
itoring is carried out — as a separate activity — on
sample plots of the same 4x4 km grid as the NFI (plot
no. 3 in the tract), so such additional data is available
for the NFI sample plots.

Field work organization

All work regarding data collection and analysis
is performed by the BFMG. Data collection is done by
60-70 teams from 12 branch offices of the BFMG be-
tween June and end of August. Each team consists of
2 experienced workers (taxators). They are equipped
with compass, measuring tape, ultrasound rangefind-
er, electronic caliper (radio- or Bluetooth-enabled),
electronic altimeter (Bluetooth-enabled), handheld ter-
minal or tablet device, GPS device, binoculars.

Currently, data is collected only in the form of
database using hand-held devices and the application
developed in-house by the BFMG. Data from individ-
ual sample plots are brought together in the branch
offices and then transferred via the Internet to the
main office, where it is aggregated and processed. The
originals of all documentation, such as topographic
schemes, field drawings, plot layout sketches, plot
description, photographs etc., remains stored in the
branch offices (Figure 6).

Translation of the Polish terms used in the sketch:

dokument zrodfowy — data sheet

strona 3 z 4 — page 3 of 4

rozmieszczenie drzew na powierzchni probnej —
tree locations in the sample plot

DOKUMENT ZRODLOWY Strona3z 4

98 149 533

Rozmieszczenie drzew na powierzchni prébnej
Numer powierzchni: 0981495

Rok obserwacji: 2012

° 39-50 O SSQusga40-s0
/ 37.5 4050 g

© ~
O 25539900 “Q 17-s0
{,)16-5@ 18-50
o 0§91 8¢
©4-50 o 13-s0 O 2]-s0
63500 12-S0

50
o 15-50
’/‘J\.1 180p 220 @ 23-50

o 38-SO

(O3s-so

Punkty przecigcia powierzchni

Podpowierzchnie
-Drzewa od 70mm

Nr Azymut  Odlegtosc Nr R[cm] Pow[m2]
1 1131 182 W -Priski
2 800 109
3 1131 109 P - Drzevamartwe

Figure 6. Example sample plot layout sketch

numer powierzchni — plot number

rok obserwacji — assessment year

punkty przeciecia powierzchni — locations, where
subplot boundaries cross plot outer circle

nr — number

azymut — azimuth

odleglos¢ — distance

podpowierzchnie — subplots

R [em] — subplot radius in cm

Pow [m2] — subplot area in m?

drzewa od 70 mm — trees with dbh over 70 mm

pniaki — stumps

drzewa martwe — dead wood

Several levels of control have been implemented
for the data acquisition process as follows: 1. auto-
mated controls in data collection applications, 2. in-
ternal inspection by the branch office, 3. internal in-
spection by the main office, 4. automated controls of
data completeness and reliability, 5. external inspection
and work acceptance (State Forests, Institute of For-
est Research, Ministry of Environment). At least 5%
of the plots must be verified (remeasured) by external
inspection. Additionally, internal BFMG regulations
state that at least 5% of the plots done by each team
must be verified (remeasured) by the enterprise inter-
nal control.
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Result analysis

The basic unit, for which statistical analysis is
performed, is an intersection of administrative division
at the province level, the SF division at the regional
directorate level, physiographic division at the natu-
ral forest region level (Zielony and Kliczkowska 2012)
and ownership category. Such an intersection is called
a calculation unit (CU).

High level results are normalized to the official
forest area established by the Central Statistical Office.

The methodology of calculations is described
below.

Single tree volume calculation

The methodology of tree volume calculation is
based on the work of Bruchwald et al. (2000). Currently
in Poland, volume calculation in stand-wise forest in-
ventory is performed by a statistical method based on
the results of measurements of individual trees on a
set of sample plots. The same methodology is used
for both NFI and SWFI for single-tree volume calcu-
lation and for sample plot volume calculation.

Volume of a single tree with breast-height diame-
ter = 7 cm is calculated according to the formula:

Vg = xd’xhx f 1
40000 a O

where: v, is tree volume (m?®), d is breast-height dia-
meter of the tree (cm), % is tree height calculated from
the height curve formula (m), fq is dbh shape figure
(form factor, depending on dbh and h).

To calculate tree height, the Néslund function is
used for each species-age tree group in a plot (Nés-
lund 1929):

2
d
h= +1,3
(a+bxd) ’ 2

where: £ is tree height (m), d is tree breast-height dia-
meter (cm), a, b are coefficients.
The coefficients a and b are calculated as follows:

D

a=————bxD
JH-13 ’ 3)
b=oxH’ 4)

where: D is average breast-height diameter of the stand
Xd’
n

height diameter of an individual tree); H is average

(D= , where: n is a number of trees, d is breast-

height of the species-age tree group (H = &, where
n

h — tree height) o, r are coefficients.
The coefficients o and r (Bruchwald et al. 2000)
have the values listed in Table 2.
For birch, the coefficient b is calculated by the
formula:

b = 0,364043 — 0,375941vVH (5)
For other tree species, coefficients from the above
table are used according to a mapping table which, for
each tree species, determines coefficients for which
species from the above table should be used. The
mapping table was not included in this paper due to
its size and is available on request from the author.
The dbh shape figure (form factor, /) of thick
wood for each tree species is calculated according to
the formula:

=1, %, (©)
where: f, is dbh shape figure of thick wood in bark
(see below), s is ratio of tree volume to in-bark vol-
ume (see below).

The above variables are calculated using the fol-
lowing empirical formulas (some of them were pub-
lished before in Bruchwald et al. (2000), other were

elaborated by Bruchwald, unpublished results):

pine:
f= 1 i
d
I e o e | (7a)
1,2895+0,90645%d
> — 7b
0,2834+0,988%(d—6) | ’ (7b)
spruce:
0,684
s (8a)
S=1- 225,73(d _ 1)—3,2542 , (Sb)
fir:
f, :O,4l32+0AJ7ﬁ79+0’4426XH_l.r‘zso(D_d)’ (93)
S=1-5594519xd ", (9b)
oak and ash:
fl = 0.5441>< d_OYO415 5 (103)
d-3 N
S=
[0,9549+0,9439x @d=3 |’ (10b)
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beech (lowlands):
f,=0,46xD """ +(0,0059 - 0,0001D)x(D~d), (11a)
48115

S=11168= =7, (11b)
beech (highlands):

0,056 1.6317
f, =0.5526xD _(O'OOOI_TJX(D_d)’ (12a)
s=1,2224- 3’9316 , (12b)
birch and black locust:
F, = 0,669802—0,07496122x In(d) , (13a)

1 1
f, = F, —[(1,17477 +0,0008625x D?)* — 1,3]X[5—5j, (13b)

50,051
d23 >

S=1,03242— (13¢)

alder:

f, =0,5755xD """ —(0,0001 —‘)’—‘S_QJX(D -d),  (l4a)

16,613

$=1,0207- e (14b)
aspen:

ve=a+t b xh, (152)
b =0,0000529644 x d'-88236 (15b)

if: d <40 then: a=0
if: d > 40 then: a=-0,729897+0,115514x~d  (15c)

hornbeam:

Ve =a + b xh,

if: d < 45 then: a=0 5=(-0,016008+
0,006824 x dy*, (16b)

if: 45 > d < 51 then: a =-1,47263+0,030648xd ,

(16a)

b =-0,033182+0,002765%d, (16¢)
if: d >51 then: a= -4,10794+0,082111xd,
b=0,068102+0,000784xd, (16d)

Douglas fir:

h H Y 160
f = + x| —— X -
a [0.358 0,06 [d 0.9]} [h—1.3j Dx(H-13) (17)

lime tree:

ve=a + b xh, (18a)
if: d < 35 then: a=0 5=0,0000545466xd"$'5 | (18b)
if: d > 35 then: a=(-0,532622+0,0163865xd)? (18c¢)

For other tree species, the above formulae are used
as determined by a special table mapping other tree
species to the above species. The mapping table was

not included in this paper due to its size and is avail-
able on request from the author.

Volume of tree parts

If only a part of the tree is present, its volume is
calculated using its diameter in the middle of the trunk
length:

V=g, 19)
where: V'is tree volume in bark (m%), g, is cross-sec-
tion area in the middle of the trunk length, calculated
from the diameter according to the formula:

2

40000’
where: d is diameter in the middle of the trunk length
— (cm, 1 decimal digit), / is trunk length (only the part
with the diameter e=7 cm) — (m, 2 decimal digits).

g=mx (20)

Stand quality

Stand quality is established for each age-species
group (a group of trees of the same age and species)
in a sample plot by comparing the average tree height
within the group with respective values in the Polish
reference tables of stand volume and increment (Szym-
kiewicz et al. 1986).

The average tree height for an age-species in a
sample plot group (H) is calculated as follows:

Z(dth)
H =<7
a zdz )
where: /4 is individual tree height, d is dbh.
If the age of a particular species in the stand is
higher than the maximal age in the tables, stand qual-
ity for the maximal table age is used. If the age of a
particular species in the stand is lower than the min-
imal age in the tables, stand quality is assessed by
the taxator in the field.

@

Density index

Density index for a sample subplot is calculated
as the sum of partial density indexes for age-species
groups in the subplot:

Wy =—
g \/l 9
where: Vg is volume per 1 ha of an age-species group,
V. is volume per 1 ha according to the volume tables.

(22)

Increment calculation

Current increment in a sample plot/subplot for each
tree species is calculated as follows:

Z=V-v+U,
where: is current gross increment; V' is tree volume
at the end of the inventory cycle; additionally, vol-
ume of young trees that have reached the dbh above
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7 cm in the analyzed period of time is assessed; v is
tree volume at the beginning of the inventory cycle;
U is volume of trees that have been removed since
the previous inventory from the sample plot in the ana-
lyzed period of time (i.e. do not grow in the sample
plot anymore); volume at the beginning of an inven-
tory cycle is used.

To ensure comparability of the data, only trees
from subplots of the same size at the beginning and
the end of the cycle are used for increment calcula-
tions.

Felling volume calculation

Volume of felling (timber removal) in the sample
plot is calculated in two ways:

1. Using volume of the trees removed from the plot
during the analyzed period of time, and

2. Using empirical tables of tree volume based on
stump diameter and species (Bruchwald et al. 2001).

Calculating forest structure and volume for cal-
culation units

The structure of the total forest area in individu-
al CUs, for example according to the dominant tree
species and age classes and subclasses, is determined
by the structure of all sample plot that belong the a
given CU. Each subplot is given a relative weight in-
dex based on the ratio of its area to the area of the
whole parent plot.

The area of each age-species group within a CU
is calculated by the following formula:

P __gwxp,

where: n, is relative number of sample plots (calcu-
lated using the above-mentioned ratio) in an age class
(w) of a particular dominant species (g); n is total
relative number of sample plots in the CU; P is area
of the CU (based on the data from the Central Statis-
tical Office).

Volume and other parameters (e.g. number of trees,
number of stumps etc.) is normalized per 1 ha accord-
ing to the following formula:

Via = Vo

>

where: V,, is volume normalized per 1 ha, V', is vol-
ume of all trees in the sample plot (subplot), p, is sam-

ple plot (subplot) size.

Accuracy of results

Error estimation

Theoretical error in volume calculation for indi-
vidual CUs is determined by standard methods used
in mathematical statistics, modified by the introduc-
tion of weight resulting from the relative size of the

sample. The relative size of a sample subplot is calcu-
lated as the ratio of the area size to the area size of a
full-size plot in a given stand type. Total number of
observations in the analyzed unit is therefore usually
non-integer number.

For each CU, the approximation error of volume
calculation in age classes is assessed as follows:

- Wy
Pk \/n—w ,
where: W is the variation coefficient of the sample
plot volume in a CU by age class; nis relative
number of sample plots by age class (see above).
Coefficients of variation for each age class (W)
in a CU are calculated as follows:

JZ(VWZXM_[Z%XZN

Ny, Ny

2
j 100%
S WV % 24) R,

Ny

where: VWI.2 is square of volume per 1 ha in each sam-
ple subplot (7) established in a particular age class (w);
z .is relative sizes of sample subplots (i) in a parti-
cular age class (w); n, is relative number of sample
subplots in a particular age class.

Total approximation error for a CU is calculated as

RS

DG ka E)
where: p, is approximation error of volume calcula-
tion for the whole CU; p, is approximation errors of
volume calculation for age class; V, is volume of age
class in the CU (only age classes with minimum 3
observations are included - i.e. at least 3 sample sub-
plots are present).

Total approximation error for units of higher lev-
els is calculated in a similar manner.

General coefficients of variation for age classes
and the total coefficient of variation are calculated by
the following formula:

W, =

W = Pinw X/ Nw >
where: p, is approximation error in age class or in a
higher level unit; n is relative number of sample sub-
plots in age classes or within a higher unit level.

Comparison of the NFI results to stand-wise in-
ventory results

A detailed forest management plan is prepared
every ten years for all forests managed by the SF. The
plan is based on stand-wise inventory performed by
statistical analysis of the data gathered from tempo-
rary sample plots. The methodology of calculation is
similar to that of the NFI, which has been described
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above (CILP, 2012) since it is also based on statistical
analysis of a set of sample plots using the same cal-
culation principles. Additionally, estimation of current
growing stock in the SF is made every year, based on
the stand-wise inventory results updated to the cur-
rent year. Therefore, comparing the growing stock
volume coming from the NFI to that coming from the
updated stand-wise inventory available for the SF
forests can be good predicative of overall accuracy
of the NFI (Table 2).

Table 2. Comparison of the growing stock volume accord-
ing to the results of the NFI and stand-wise inventory (State
Forests, 2013a and 2013b).

stand-wise inventory

lslt:;?oiz{e];tisrectorate [3111218201‘}3] + update (3)1'01 2013 lefen;oence,
[thous. m”]
Biatystok 155179.1 153 065.4 1.4
Gdansk 79 968.9 74 097.7 7.9
Katowice 160 991.5 140 880.9 14.3
Krakow 56 334.4 49 597.0 13.6
Krosno 122 898.1 116 619.4 5.4
Lublin 108 157.0 99 834.5 8.3
Lodz 73 816.4 68913.2 7.1
Olsztyn 153 801.3 151922.4 1.2
Pila 83 346.0 77211.9 7.9
Poznan 1031279 98 459.4 4.7
Radom 81 085.0 80 831.6 0.3
Szczecin 176 137.8 167 043.5 5.4
Szczecinek 149 470.9 139 804.7 6.9
Torun 110492.0 101 363.7 9.0
Warszawa 47369.3 43 828.9 8.1
Wroctaw 1442453 135993.5 6.1
Zielona Gora 1019453 95195.9 7.1
State Forests total 1908 366.1 1794 663.6 6.3

The NFI volume estimation for all forests managed
by the SF is 6.3 percent higher than that from the stand-
wise inventory of the same forests.

Conclusion

The process of performing the national forest in-
ventory in Poland, described in this paper, has sever-
al features that determine usefulness and reliability of
the NFI. The NFI has been designed to be carried out
on a permanent basis so as the time validity of the
source data remains constant. The method proved to

be highly reliable when compared to independently-
gathered data from stand-wise inventory. The differ-
ence in stock volume has turned out to be around 6
percent. Currently, results of the NFI, which are pub-
lished every year, are the source for official statistical
reporting on forests, both at the national and interna-
tional levels.
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BAITIC FORESTRY
I NATIONAL FOREST INVENTORY IN POLAND I A. TALARCZYK I

HAIIMOHAJIBHASI UHBEHTAPU3ALIUA JIECOB B ITOJIBIIE

A. Tanapuuk

Pestome

B nonosnHeHue K BbIAEIbHONW MHBEHTapu3auuu, [lonpia ocymiecTBaseT MOCTOSHHYIO mporpammy HaruoHnanbHOM
naBeHTapu3anyn JecoB (NFI) Ha ocHOBe M3MepeHHil Ha MPOOHBIX IUIOMIAAAX U HUCIIOIB30BAHUS CTATHCTHYECKHX METOJOB.
IIpumensiemble METO/IbI CPAaBHUMBI C TPAJIUIIMOHHBIMU IOAX0JaMU UHBeHTapu3auuu. B Hacrosiiee Bpemst NFI crana ocHOBHBIM
HUCTOYHUKOM WH(GOpMalWu [UIsl HAIIMOHAIBHBIX CTATHCTHYECKUX NaHHBIX IO JecaM. B maHHOM 0030pe MmpencTaBiIcHBI
MeToonorua u texyumue pesynbrarsl NFI B Ilonbie.

Kuruessble ciioBa: HarmonansHas HWHBCHTapu3aius JE€COB, OLICHKA 3a1iacoB HaCﬁ}KZ{CHHﬁ, neca [Tonpim
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