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T

he forested area in Russia is the largest of
any country in the world and therefore
plays a crucial role in a wide range of

global environmental and economic issues,
from timber supply to biotic responses to cli-
mate change. Forty-five percent of Russia is
covered by closed forest stands, which consti-
tute more than 20 percent of the world's
forested area and about 50 percent of all boreal
forests (FAO 1995).

Most forests in Russia belong to the boreal
conifer type, also known as taiga; the belt of
taiga is more than 2,000 kilometers wide in
eastern Siberia (fig. 1, p. 16). South of the taiga
are a zone of mixed hardwood stands in the west
and a belt of dry forest—steppe vegetation that
runs across Europe-Urals and West Siberia.
Temperate mountain hardwoods and conifers
can be found in the northern Caucasus. From

north to south the climate changes significantly,
and from west to east the precipitation decreases
and the climate becomes less maritime and
more severely continental. Russian forests are
dominated by a limited number of coniferous
tree species (table 1, p. 17).

Because of their size and location, Russian
forest resources are difficult to inventory. Initial
attempts to measure timber stocks were made
on state forestlands in the 18th century, when
forests products first became an industrial com-
modity in Russia. Systematic forest inventory
work started in the mid-19th century and has
developed and expanded ever since (Zagreev et
al. 1991). With information on Russian forests,
English-speaking scientists and resource man-
agers can consider potential applications of
these data, from timber market projections to
mitigation measures for climatic change.

Scotch pine (Pinus
sylvestris) is one of
the most prevalent
tree species in Russia.
This mature stand is
growing on a forest
plantation in the
northwestern part
of the country, near
St. Petersburg.
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The Nationalized Survey System
In its current form the Russian in-

ventory system is handled by the state,
which nationalized all forestlands in
1918. That year, the Decree on Forests
proclaimed that forests were the prop-
erty of the citizens. Eventually a uni-
form, countrywide forest inventory sys-
tem was instituted to meet the informa-
tion demands of the centrally planned
forest industry (Krankina and Dixon
1994). Despite all the recent economic
and political changes in Russia, forest-
lands are still owned by the state (94
percent are managed by the Federal
Forest Service), and the state forest in-
ventory system is being maintained.

The system for forest inventory in
Russia was given statutory definition by
the Fundamental Forestry Legislation
of the Russian Federation, adopted in
1993. Its objective is to supply all levels
of the state forest management—the
Federal Forest Service, regional forest
management departments in the 89 ad-
ministrative regions, 1,800 forest man-
agement enterprises (FME), and about
10,000 ranger districts—with reliable
data on forestlands.

Information is gathered using either
detailed forest surveys developed for
long-term forest management plans or
simplified forest surveys. The data are
then updated annually and every five
years from reports on timber harvest
and natural disturbances. Forest inven-
tory data correspond to the manage-
ment level: detailed information is re-
quired for site-specific planning, but at
the regional and national levels, sum-
mary data suffice for general planning
and assessments.

Detailed surveys. Detailed forest sur-
veys cover all forests that are relatively
accessible and those where develop-
ment is planned (fig. 2), which
amounts to 670.2 million hectares, or
about 60 percent of all forests under
state forest management. This type of
inventory has been performed within
the last 10 years on 72 percent of these
lands; 19 percent were surveyed 11 to
15 years ago, 7 percent were surveyed
16 to 20 years ago, and 2 percent more
than 20 years ago. The surveys are con-
ducted by 13 regional forest inventory

Figure I. Russia's four geographic regions form longitudinal
segments: Europe-Urals, West Siberia, East Siberia, and the
Russian Far East.The forests of Europe-Urals, the most
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have been intensively harvested for many decades (Anuchin et al. 1985). East of
the Ural Mountains, forests in Siberia and the Russian Far East occupy an area the
size of the continental United States.These are largely natural forests at different
stages of recovery after wildfires, with nearly half in mature and overmature
stands (Anonymous 1990). Management activities are limited to lands around
major population centers.
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Figure 2. The entire forest area of Europe-Urals
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N Visual aerial survey of 1950s
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	 tory, but much of the northern part of this

has been mapped by a detailed forest inven-

region, constituting about 30 percent of the
total, is overdue for a new survey because it does not meet current accuracy
requirements. Forest inventory data for the Asian part of Russia also do not
meet the current needs of forest management and forest monitoring. Only 53
percent of this region's total forestland is covered by detailed forest invento-
ries, many of them outdated.The remaining 47 percent was inventoried by
simplified survey methods.
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Table 2. Parameters of forest inventory grades.

Average stand
polygon area

Minimum length of
survey routes per
1,000 ha of forest

1 25-50 ha 60 km
2 100-200 35
3 400-800 14

Minimum stand	 Minimum stand polygon
polygon area for 	 area for plantations

closed forest	 and nonforested lands

0.5 ha
0.5
2.0

Grade	 Grid cell area

Table 1. Dominant tree species in the regions of Russia, in millions of hectares and percent of total forest
(Anonymous 1990). Data on dominant tree species are available only for the forestlands managed by the
Russian Federal Forest Service (87.5% of the total forest area).

Europe-Urals West Siberia	 East Siberia	 Far East Total

Scotch pine (Pinus sylvestris) 40.7 ha 24% 28.7 ha 30%	 32.1 ha 13%	 12.0 ha	 3% 113.6 ha	 13%
WPFUge tpicekip177:7,. : 47.3 .,,,.7gi'....1, --,.‘,„18 	 ,,:it-Crii...,	 ,13T 1'' 4 78.8T_
Fir (Abies sp.) 0.7	 <1 3.8	 4	 9.4	 4	 1.8	 1 15.7	 2

larch (Larix sp.) 0.4	 ' <1  --6-.8-_,-MF=Tci2:8-72io-'774:lt;8:8: ' '4i 27i4.7 31
Cedar pine (Pinus sibirica) 0.7	 <1 12.5	 13	 23.5	 9	 3.1	 1 40.1	 5
Birch (BetUra Lsp.) 	 ' .
Aspen (Populus tremulae)
Other species	 -i-icilancli  

without tree cover /

7.1	 4
45:61.7 

..9,A.,...,:f.as 7 ---m:o-aott ge:rmli,::=1,77 Ty--7r-- .785.5 7-7314
17.7	 2

84.8
4.7	 5	 4.8	 2	 1.1	 <1

---98:0 	 1$- 	 4.6 	 717" - "	 141:641 - - 7
..- ,

'Includes burned and dead forest stands, unregenerated clearcuts, open-canopy woodlands, and wastelands.

enterprises supervised by the Depart-
ment of Forest Inventory of the Russ-
ian Federal Forest Service in Moscow.

The basic unit in Russian forestry is
the forest management enterprise,
which can range from about 20,000 to
more than 1,000,000 hectares. Each
FME is divided into several ranger dis-
tricts, and these are divided into inven-
tory grid cells. The cells are demarcated
by cleared lanes that also provide access
for fire control and other management
activities. FME-level forest survey
work includes field-verifying and
marking borders and inventory grids,
mapping stand polygons based on aer-
ial photos, and collecting stand-level
data.

Collecting accurate stand-level data
and making appropriate management
recommendations in the field are pri-
orities. Depending on the intensity of
forest management activity in a given
FME, different levels of detail are
needed, and therefore different inven-
tory grades are used (table 2). Field
crews survey each stand polygon. A
standard set of data gathered in the
field includes site characteristics, tree
species composition, mean height, di-

ameter and age, canopy structure,
wood volume, and characteristics of
types of land without tree cover (e.g.,
clearcuts, bogs, meadows). More than
300 parameters that are measured or
estimated in the field may be used to
describe stands, depending on the land
category and management require-
ments. For example, data on medicinal
plants are collected only if commercial
harvest is planned. A sample of data for
closed forest stands demonstrates the
level of detail contained in stand-level
data (table 3, p. 19). Field data also in-
clude evaluation of previous manage-
ment practices.

Field data are checked, archived in
electronic form, and aggregated at the
grid cell, management category, ranger
district, and FME level. The resulting
report identifies lands eligible for final
harvest, thinning, reforestation, and
forest protection measures; allocates
forestlands into management and
functional groups and categories; cal-
culates the allowable cut for thinnings
and final harvests; prescribes afforesta-
tion and reforestation, fire and pest
control, and other management prac-
tices; and determines the scope of non-

timber forest uses, including harvest-
ing nontimber forest products, hunt-
ing, and recreation.

The report provides background in-
formation on the natural, economic,
and social environment of the FME
and detailed data on the status of for-
est resources, including maps at
1:10,000, 1:25,000, 1:50,000, and
1:100,000 scales and stand-level data
and summary tables describing the
dominant tree species, productivity
and age classes, and stocking density
levels. The report next analyzes and
evaluates changes in the forest resource
and past forest management, thus gen-
erating a form of state audit for each
FME. A forest management plan is
also drafted for the upcoming 10 to 15
years. The report is reviewed and ap-
proved by the Federal Forest Service.

Simplified surveys. A high level of de-
tail is unnecessary for the vast and re-
mote forests in Siberia and the Russian
Far East, where there is no infrastruc-
ture or planned management activity.
Instead, field data are collected from a
combination of satellite imagery analy-
sis and aerial photo interpretation with
limited ground verification. The accu-
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racy of these data is relatively low, and
no management planning or grid de-
marcation is done, although many of
the same stand parameters of the de-
tailed inventories are determined. This
simplified survey work was performed
on 268.2 million hectares, or 24 per-
cent of all Russian forestlands, between
1978 and 1992 (fig. 2) and replaced vi-

sual observations from aircraft, a prac-
tice widely used in the 1950s but
proven to be of minimal accuracy. Nev-
ertheless, data from those aerial obser-
vations are the. only information avail-
able for 172.1 million hectares, or 16
percent of Russian forests.

Federal Forest Census
The federal forest census, which has

been conducted every five years since
1949, provides forest inventory sum-
maries updated to January 1 of a given
year. Each FME provides information
on changes associated with manage-
ment practices (timber harvest, forest
plantations), natural disturbances
(fires, windstorms, dieback from pests
and pathogens), and natural forest re-
generation. Collecting and reporting
these data are the responsibility of each
FME. The information is then aggre-
gated by administrative regions, by

economic regions, and by the entire
Russian Federation to determine the
current status of forest resources. The
census data are also used to calculate
allowable cut and other parameters
used to make decisions at different lev-
els of state forest management. Forest
census reports are currently prepared
every one to five years, and summary

tables are published every five years
(Anonymous 1990, 1995).

Current Outlook
The forest inventory system is evolv-

ing in response to changes in the eco-
nomic environment and the role of the
Russian Federal Forest Service. In draft-
ing plans for FMEs, the market for tim-
ber and nontimber forest products and
fee collection for forest use will be con-
sidered. Recommendations on timber
harvest and on the development of non-
timber resources will be based on an
analysis of a region's economy, supply,
and prices. Data collection for the fed-
eral forest census will also be updated
for accuracy and efficiency. As the lease
of forestlands by private Russian and
foreign companies becomes more com-
mon and the role of the Russian Federal
Forest Service as the custodian of forest
resources expands, the monitoring and

auditing functions of the forest inven-
tory are likely to become more signifi-
cant. Moreover, the demand for con-
tractors to develop acceptable manage-
ment plans will increase.

Maintaining the existing forest in-
ventory system despite economic de-
cline and government cutbacks is a
major challenge for the Russian Fed-
eral Forest Service. Between 1983 and
1991 about 50 million hectares of
forestlands were inventoried annually;
in 1993 only 36.8 million hectares
were inventoried; and by 1995 the area
declined to 30.5 million hectares
(Kukuev 1996). Even less inventory
work was completed on forestlands
managed by state agencies other than
the Federal Forest Service.

Ironically, as the scope of inventory
work and quality of data begin to de-
cline, an evolving market economy and
growing environmental concerns in
Russia demand more accurate infor-
mation on forest resources. Among the
priorities for the year 2000 are a new,
detailed survey of 245 million hectares
of forestlands that were inventoried
more than 10 years ago and an inven-
tory of 137.8 million hectares covered
only by aerial surveys of the 1950s.

Meeting demand for updated infor-
mation on forest resources will require
inventorying an estimated 50 million
to 52 million hectares annually
(Kukuev 1996), as well as new tech-
nologies for collecting and processing
data. The Russian Federal Forest Ser-
vice has been exploring the use of geo-
graphic information systems and re-
mote sensing technology. Both remote
sensing and ground survey results have
been improved by use of global posi-
tioning systems. Use of lidar to esti-
mate tree stature and volume is also a
possibility in the near future (Weis-
hampel et al. 1996).

Evaluation and Potential Uses
Russia's forest inventory system pro-

vides consistent information on forests
across the entire country and detailed
data for 87.5 percent of the forests
under state management (Anonymous
1990). This is probably the world's
largest collection of field forest data,

Boreal coniferous stands, also known as taiga, are the most common type of
forest in Russia.This section, located in East Siberia, is part of a generally mature
forested belt that is more than 2,000 kilometers wide.
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Table 3. Sample of stand-level inventory database from Porozhskoye Lesnichestvo, Volkhov Leskhoz (forest) of
the St. Petersburg region in northwestern Russia.

Polygon 47	 Polygon 59
	

Polygon 61
	 Polygon 95

33.0 ha	 6.3 ha	 30.0 ha	 4.4 ha

Species 1
% growing stock
Age (years)
Mean height (m)
Timber quality (classa)

Species 2
% growing stock
Age (years)
Mean height (m)
Timber quality (class)

Species 3
% growing stock
Age (years)
Mean height (m)
Timber quality (class)

Species 4
growing stock

Age (years)
Mean height (m)
Timber quality (class)

Stand densityb
Growing stocke, m3 per ha
Productivity classd
Site typee
Understory regeneration

Species
Density per ha
Height (m)
Age (years)

Shrub layer
Density (1,000 per ha)
Species

Pests
Damaged tree species
Pest type
% damage

Spruce
5,000

3
20

Spruce
40
60
19
1

Aspen
40
50
20
2

Birch
20
50
19
2

0.7
200

3
Oxalis

Birch
60
15
6
0

Alder
20
15
6
0

Aspen
10
15
7
0

Spruce
10
30
8
0

0.7
4
4

Vaccinium myrtillus

Pine
50
130
21

1
Spruce

10
100
20

1
Birch

20
80
20
2

Aspen
20
80
21
3

0.7
250

5
Long moss

2-5
Rhamnus sp.,

Sorbus aucuparia

<2
Sorbus aucuparia,

Rhamnus sp.

>5
Rhamnus sp., Padus,

Sorbus aucuparia

2-5
Sorbus aucuparia

Salix sp.

Birch
50
60
22
2

Alder
40
50
18
3

Aspen
10
60
22
3

0.8
220

3
Oxalis

Spruce
1,000

1
20

Aspen
Conk fungus

40

Aspen
Conk fungus

40

Aspen
Conk fungus

30
a Timber quality classes represent timber output from growing stock. For softwoods, class 1 = >80%, class 2 = 61-80%, class 3 = <60%. For hardwoods,
class 1 = >70%, class 2 = 51-70%, class 3 = 31-50%, class 4 = <30%.
b Stand density is the proportion of basal area in a given stand to basal area in a stand of maximum potential density for given species and mean height
found in standard tables (Zagreev et al. 1991).

Volume of stem wood for all trees > 6 cm dbh.
d Level of stand productivity as measured by mean tree height at the given age: 1 = highest, 5 = lowest.
8 Site type is identified with understory plants that are local edification species for common drainage and soil productivity levels: e.g., Oxalis sp. occur on
productive sites with medium drainage, Long moss type represents poor drainage and low soil fertility, and Vaccinium myrtillus type is intermediate.
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but it has its limitations.
Although stand-level data address a

large proportion of Russian forests,
some of the older data are available only
in hard copy. In other cases, electronic
files stored by the regional forest inven-
tory enterprises use incompatible for-
mats. Moreover, the sheer size of the
stand-level database makes it unwieldy.
Since timber inventory is the main pur-
pose of the system, few data on biomass

components other than stem wood are
included (Krankina and Harmon
1995). Although each stand polygon is
mapped, the maps until recently were
produced only in hard copy, making
spatial aggregation and interpretation
difficult. Because data are collected for
different FMEs in different years, they
are temporally inconsistent. Besides, the
resolution, timeliness, and accuracy of
data vary by region, and some remote

areas were last surveyed more than 40
years ago. Finally, the entire system is
based on the Russian forestry and forest
management tradition and is thus not
easily understood by outsiders.

Despite those shortcomings, this
database has environmental, eco-
nomic, resource management, and sci-
entific applications. Projecting the tim-
ber supply is the most straightforward
use, especially now that Russian timber
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exports are expected to play a major
role in the world market.

The data are also used for research on
carbon budgeting and potential climatic
change associated with carbon dioxide
accumulation in the atmosphere (Kol-
chugina et al. 1992; Isaev et al. 1993;
Alexeev and Birdsey 1994; Krankina
and Dixon 1994; Krankina et al. 1996).
Unfortunately, because of difficulties in
accessing stand-level data, researchers
have so far used only published sum-
mary data, and because of differences in
methods, the range of resulting esti-
mates of live biomass is fairly wide: from
29.5 petagrams (Pg) of carbon (Alexeev
and Birdsey 1994) to 50.4 Pg of carbon
(Kolchugina et al. 1992). Taking full ad-
vantage of forest inventory data can help
resolve the uncertainties in carbon bud-
geting and evaluate the potential of
Russian forests to sequester and store
carbon (Krankina et al. 1996).

Other potential applications include
a variety of environmental assessments
(e.g., forest health, disturbance regime,

wildlife habitat), analysis of alternative
strategies for regional and local eco-
nomic development, feasibility studies
for a wide range of ventures involving
forestlands, and ground data for inter-
preting remote sensing images. IO2
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