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A contribution to creating groups of trees for forest
valuation

M. MICHALCIK

Faculty of Forestry and Wood Technology, Mendel University of Agriculture and Forestry Brno,
Brno, Czech Republic

ABSTRACT: During the construction of model logging costs for valuation of forest stands, by accident I found out
differences between some species included in the groups of tree species. Differences within the groups of species may
cause errors in logging costs of some species, for example with hornbeam, all species of linden, all species of rowans
and horse chestnut. With the help of simple calculations it was proved that the differences could be very large, that
they were more than forty per cent, it means they were significant. On the basis of my further research it is envisaged
to increase the number of groups of trees from 13 to 16. The purpose is to give the most accurate background to make
up a model of logging costs. In the second step it is expected that the model can provide the results for more or fewer

groups of trees more easily if statistical methods are used. But this problem is not a part of this paper.
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For the establishment of the value Au (Au — value
of major harvest at the end of rotation age) which
was used as the basis for forest valuation, the cal-
culation of logging costs was based on linear inter-
polation as no more detailed data were probably
available. Another possibility how to use logging
costs are some calculation procedures for the de-
termination of damage to forest crops according to
currently valid Regulation No. 55/1999. The analysis
of enumerative data proved that by using identical
qualities that are used for forest valuation it is pos-
sible to create to logging costs more accurate and
more appropriate for individual combinations age
and height of trees for all 13 groups of trees. Thus
the calculation of logging costs would get much
closer to the real growth dynamics of particular tree
species. The expected simplification of calculation
method could be a secondary but not less important
result of this work.

Carrying out preparatory works I incidentally
found out that there were some deviations from
common tree species classification into the groups
according to their growth, technical, technologi-

J. FOR. SCI,, 51, 2005 (4): 177-185

cal or operational characteristics. For example, the
hornbeam is deduced from the beech for forest valu-
ation, but for the yield determination (according to
Schwappach mass tables and mensurational [yield]
tables of Forest Management Institute in Brandys
nad Labem) — according to CERNY et al. (1994) — it
is deduced as a separate tree species. Birch ranks
among soft-wooded broadleaves for the determina-
tion of time consumption standard, but in the techni-
cal tables it belongs to hardwood broadleaves. Lime
is deduced from beech for yield determination, for
the purposes of logging and skidding it has, however,
to be considered as a soft-wooded broadleaved tree.
These differences affect logging costs.

These facts made me avoid a schematic approach
and be careful with taking the achieved results and
procedures for definite. When calculating model
logging costs, I decided to carry out careful analysis
of the creating of groups of trees. I created a com-
parison table where all tree species listed in forest
operational units (Forests of the Czech Republic in
Hradec Krélové, joint stock companies, private or
corporate forest farms) were introduced as separate
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species which occur in the stands of the Czech Re-
public and I analysed them.

MATERIAL

Particular tree species are classified into groups of
trees according to needs:

— for the calculation of middle tree mass (the official
basis for the calculation in forest management ta-
bles opened to the public by Forest Management
Institute in Brandys nad Labem) 13 groups of trees
are used,

— for forest valuation 13 groups of trees are distin-
guished as well (Property Assessment Regulation
No. 540/2002), but they do not correspond to the
preceding ones,

— for the deduction of growth stage for cutting, tree
species are divided into 3 types according to the
number of site classes as follows: spruce (9 stages),
Douglas fir (5 stages) and birch (3 stages). The
growth stage is an important characteristic that
substantially (about 20%) affects cutting costs
even with the same tree species and average cut-
ting tree mass,

— to determine the standard of time consumption
for cutting, 4 type species are used (spruce, pine,
beech and birch),

— to determine the rate of output for skidding,
3 type species are used (spruce, pine, and beech),

— for deduction of average tree mass for skidding,
6 type species are used (spruce, pine, beech, horn-
beam, birch and poplar).

Table 1 shows a detailed description of species
classification into the groups, according to particular
types. In Table 2 all species that can be found (even
if only theoretically) in the stands of the Czech Re-
public are introduced. They are listed and sorted in
alphabetic order so that their coincidence according
to tree species criteria could be compared.

There are 80 species listed but it need not be the
total number because smaller groups of trees with
similar characteristics are also included (for example
other coniferous trees, other soft-wooded broad-
leaved trees or other hard-wooded broadleaved
trees, all clones of poplar, etc.). Out of 80 species
there are 8 tree species (i.e. 10%) that by grading in
tree types show differences from the model applied
so far to law-making for forest valuation.

METHODS
It is obvious from Table 2 that most species (about

90 per cent) can be graded in 6 groups of trees with-
out problems. Only hornbeam, all limes, rowans and
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horse chestnut differ from the groups of trees they
are assigned to for valuation.

The measure of difference varies with particular
species.

Hornbeam

Its group of trees for forest valuation is beech, but
hornbeam differs from beech in group number 3
(for determination of middle tree mass for cutting,
which is very important) and in group number 4 for
derivation of middle tree mass for skidding.

Lime

All species of lime differ from beech. It is its type
group of trees for forest valuation. Limes differ from
beech even in three groups of trees: in group num-
ber 1 (for determination of time consumption for cut-
ting), in group number 5 (for determination of time
consumption for skidding) because as opposed to
beech lime is a soft-wooded broadleaved tree, and in
group number 4 for deducting the middle tree mass for
skidding because it has another type of branching.

Rowan

The group of tree species for forest valuation is
birch, but all rowans differ from birch in two groups:
in group 4 (for deducting the middle tree mass for
skidding where their grading comports with beech)
and in group number 5 (for deducting the time con-
sumption for skidding) where rowans are considered
as soft-wooded broadleaves and correspond there-
fore to the type of spruce.

Horse chestnut

It differs from beech (which is its type group of trees
for forest valuation) similarly like lime, but in two
types only. First, in group number 1 (determination
of time consumption for cutting), second in group 5
(for deducting the time consumption for skidding) be-
cause as opposed to beech, chestnut is a soft-wooded
broadleaved tree both for cutting and skidding.

As the differences become evident solely in the
case of grading the species in groups of trees that
determine the time consumption for cutting and
skidding, it is not possible to ignore their economic
impact. We must try to determine the level of devia-
tion from the type group of trees, in other words it is
important to determine if it is necessary to take the
differences into consideration.

RESULTS

With the help of accidentally chosen calculations
we can assess how much the above-mentioned facts
affect the calculation of logging costs because they

J.FOR. SCI,, 51, 2005 (4): 177-185
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SM
SM
SM
SM
SM
SM

TP

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

SM
SM
SM
SM
SM
SM
SM

SM
SM
SM
SM
SM
SM
SM
TP

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

SM
SM
SM
SM
SM
SM
SM
BR
BR
BR
BR
BR
BR
BR

SM
SMP
SMC

Picea abies

1

2 Picea pungens

3 Picea mariana

SM

SMS

SMO

4 Picea spinulosa

5  Picea omorica

SME

6  Picea engelmanii

SMX

The other Picea
87  Populus balsamifera

9

TP
TP
TP
TP
TP

TP

TPC
TPX

TP

TP

88  Populus nigra

TP

TP

89 The other Populus
90 Cultivated Populus

TP

TP

TP

TPS

TP

TP

v
VR
LMX

91 Salix caprea
92  Salix alba

TP

TP
BR

TP

TP

TP

97 The other SWDT

Table 2 to be continued
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BR
BR

BO
BO
BO

BK
BK
BK
SM
SM
SM
SM
SM
SM
SM

BR
BR
BR

BR BR

BR
BR

JR
BRK

MK

66 Sorbus aucuparia

JR

67 Sorbus torminalis

BR

BR

68 Sorbus aria

SM DG

SM
SM
SM
SM
SM
SM

SM DG DG

SM
SM
SM
SM
SM
SM

DG

DG

18 Pseudotsuga taxifolia

10 Abies alba

JD
D
D
D
D
D

SM
SM
SM
SM
SM
SM

JD
JDO

11  Abies grandis

JD]

JDK

12 Abies concolor

13 Abies koreiana
14 Abies Veitchii

DV

JDX

16 The other Abies

influence the calculation of final yield value (A ) and
of age value factor (f)). I present a simple comparison
of direct logging costs that were calculated in the
same technical, field and climatic conditions.

Tables 3 and 4 show direct costs of cutting and
skidding (it was calculated according to HINDLS et
al. 1999). Table 3 compares direct costs of cutting be-
tween the species beech and hornbeam and Table 4
shows differences in direct costs of skidding between
the species beech and lime. To make the comparison
relevant and as objective as possible, we compared
the values at equal age and tree height of these spe-
cies. These two examples were chosen because both
species (hornbeam and lime) are calculated equally
for the determination of final yield value — from
beech. Even a common assessment proves that the
differences are very sharp, as we can see from the
indices of values for particular species that reach tens
of per cents. On the basis of these results we can say
that all 16 groups of trees must be considered for the
calculation of average cost value.

Causes of differences and calculation analysis

The reasons for cost value differences are not uni-
fied. Different values of costs between beech and
hornbeam are mainly caused because:

a) both of these two species have main growth
dynamics at different age. The same values of
the tree height in relation to the same age result
from the fact that in beech the value reflects the
bad growth caused by low site class, low genetic
quality or specimen vitality as opposed to high
value site class in hornbeam;

b) differences in logging costs between equally char-
acterized specimens of both species will rise with
age;

¢) the fact that both species are hard-wooded
broadleaves and have 9 site classes affects the
differences in logging costs least of all;

d) the supposed differences in skidding costs are
caused by richer branching of hornbeam, which
means that from one tree more pieces arise which
must be put together for skidding.

The reasons for different skidding cost values be-
tween beech and lime are caused:

a) equally chosen values of tree height and age were
compared. The groups of trees were not selected,
they resulted from comparison according to
groups of trees. In order to provide for maximum
objectivity I chose the same technology of skid-
ding, the same starting costs of one-hour-opera-
tion (240 CZK) and the same skidding distance
(500 m);

J.FOR. SCI,, 51, 2005 (4): 177-185



Table 3. Comparison of logging costs

Cutting of beech Cutting of hornbeam
Age Height Index of
(m) AHS RSC GS MTM NCoT KCIfT(:r AHS RSC GS MTM NCoT I(Crfzr costs
15 22 5 2 0.11 1.21 145 18 5 2 0.14 1.21 145 1.000
55 17 24 4 2 0.15 0.96 115 20 3 2 0.18 0.96 115 1.000
19 26 3 2 0.19 0.96 115 22 2 1 024  0.70 84 1.371
16 16 8 3 0.25 0.87 104 16 6 2 0.40 0.59 71 1.475
90 18 18 7 3 0.32 0.81 97 18 5 2 0.55 0.53 64 1.528
20 20 6 2 0.41 0.59 71 20 3 2 0.74 046 55 1.283
16 16 9 3 0.32 0.81 97 16 6 2 0.53 0.53 64 1.528
110 18 18 8 3 0.44 0.71 85 18 5 2 0.75 0.46 55 1.543
20 20 7 3 0.58 0.63 76 20 3 2 1.03 0.40 48 1.575

AHS — absolute height site class

RSC - relative site class (according to Schwappach and others)

GS - growth stage
MTM - middle tree mass

NcoT — norm consumption of time per one calculation unit for the cutting

K for cm — costs in Czech crowns per one cubic meter
Conditions of the calculation of costs

1. Both species are cut by chain saw with costs of 120 crowns per one hour
2. For both cases simple consumption of time excluding surcharge was used
3. Both species are of the same age and height of cut tree

4. Costs are calculated on the direct cost level

b) as the most serious cause of different logging
costs appears the fact that norm consumption of
time in lime is deduced from conifers while beech
ranks among hard-wooded broadleaves. It means
that specific time consumption for hard-wooded
broadleaves is by 30 or 40 per cent higher (it was
calculates according to CHAJDIAK et al. 1989)
and corresponds to the final skidding costs ratio
between beech and lime;

the less important reason for logging cost dif-
ferences is different growth dynamics of lime
compared with beech. It becomes evident in low
middle tree mass of the cut tree with the same
age and height of tree.

Consequences of differences

The described situation cannot be considered as a
disaster but the fact that more than two per cent of
all species are permanently assessed incorrectly is
not desirable. The differences have relatively massive
deviations as described in Tables 3 and 4. They reach
values about 40 per cent and more. The impact of the
differences is quite small from the national point of
view, but the impacts on individual forest owners
can be very perceptible in regions with broadleaved
trees. As the cost valuation of forest property con-
cerns mainly private owners, it is necessary to use

J. FOR. SCI,, 51, 2005 (4): 177-185

this information for the calculation of A and f,
which are the main factors to express the compulsory
forest value.

CONCLUSION

The differences found out by analysis justify the
opinion that the number of groups of trees should be
enlarged from 13 to 17, or at least to 16. The extended
number would include respective types hornbeam,
lime, rowan and horse chestnut. The reason to omit
the horse chestnut (considering 16 groups of trees)
is the fact that from the economic point of view it
is unimportant, its existence in forest crops is only
on a theoretical level, and there is no need to create
a new type for it. It can be assigned to the group of
soft-wooded broadleaved trees which are represented
by lime.

It is not popular to increase the number of groups
of trees even under the circumstances when the
negative impacts can be eliminated by use of com-
puters. In my opinion it is, however, the right step
allowing more accurate calculations. The objective
could be to unify the cost charges in the smallest
number of groups of trees but on the basis of more
accurate calculations by means of good statistical
methods. I assume that the described method is not
only possible but also attainable. It cannot, however,
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Table 4. Comparison of skidding costs

Age Height Skidding of beech Skidding of lime Index of
(m) MTM1 MTM2 NCoT Kforcm MTMI1 MTM2 NCoT  Kforcm costs
15 0.14 0.08 0.74 178 0.11 0.08 0.55 132 1.345
55 17 0.18 0.09 0.74 178 0.15 0.08 0.55 132 1.345
19 0.24 0.13 0.74 178 0.19 0.10 0.51 122 1.451
16 0.40 0.20 0.56 134 0.25 0.15 0.39 94 1.436
90 18 0.55 0.28 0.56 134 0.32 0.18 0.39 94 1.436
20 0.74 0.33 0.42 101 0.41 0.20 0.29 70 1.448
16 0.53 0.24 0.42 101 0.32 0.18 0.39 94 1.077
110 18 0.75 0.33 0.42 101 0.44 0.23 0.29 70 1.448
20 1.03 0.33 0.42 101 0.58 0.28 0.29 70 1.448

MTM1 — middle tree mass for cutting
MTM2 — middle tree mass for skidding

NcoT — norm consumption of time per one calculation unit for skidding

K for cm — costs in Czech crowns per one cubic meter
Conditions of the calculation of costs

Both species are of the same age and height of cut tree
Costs are calculated on the direct cost level

AR

be described here because the solution to this prob-
lem would make the work too extensive.

This paper signifies the trend and step sequence
leading to the objective, in my opinion, positively.
On the basis of stated facts I decided to work on
the construction of model costs in future. It will
partly enable to find out to what extent the used
logging costs corresponding to particular values A
and f, conform to their growth dynamics and it will
partly enable to make easier cost calculation for the
determination of damage to forest crops (or crop
destruction, thefts, etc.).
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Both species are skidded by universal tractor with costs of 240 crowns per one hour
For both cases simple consumption of time excluding surcharge was used
Wood is skidded from the locality “stump” to the place for subsequent transport directly, skidding distance is 500 m
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Prispévek k tvorbé skupin drevin pro ucely ocenovani lesa
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ABSTRAKT: V pribéhu konstrukce zjednoduseni ndkladového modelu pro ocenovani lesnich porosti byly nahodné

zjistény odchylky pfi zarazeni nékterych drevin do skupin dfevin. Rozdily v zafazeni dfevin do dfevinnych typd ptlisobi
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nédsledné rozdily v ndkladech na tézbu a soustfedovani dfivi u habru, v8ech lip, jefdbt a kastanu koiiského. Za pomoci

jednoduchych kalkulaci bylo prokazéno, Ze odchylky ndkladovych sazeb mohou dosahovat az nékolika desitek procent.

Na zdkladé podrobného rozboru je navrzeno rozsifeni dosavadniho poctu skupin dfevin ze 13 na 16, jejichz cilem je po-

skytnout co nejpresnéjsi podklady pro tvorbu kalkulaci ndkladti pro modelovdni A af,. V dal$im kroku se pak ocekava, ze

ndkladovy model muzZe byt za pouziti statistickych metod vyznamné zjednodusen (alespon pro vykon soustfedovani divi)

na nékolik malo skupin dfevin. Resenf zjednoduseni modelu v$ak neni obsahem préce.

Klicova slova: habr; lipa; jerab; kastan konsky; tézebni naklady; skupiny drevin

Z dostupnych informaci vyplyva, ze pro kalkulaci
téZebnich nakladt pri konstrukci dat pouzitych jako
podklady v ocenovéni lesnich porostd hodnoty A
(hodnota mytni vytéze ve véku obmyti) a f, (véko-
vy hodnotovy faktor ve véku a) bylo nutné vyuzit
linedrni interpolace, protoze podrobnéjsi podklady
pravdépodobné nebyly k dispozici. Analyzou jsem
zjistil, Ze vyuzitim shodnych veli¢in, jaké se pouzi-
vaji pro ocenéni lesnich porostd, lze vytvorit mode-
lové néaklady presnéjsi pro véech 13 dosud pouziva-
nych skupin dfevin.

Pri pripravnych pracich jsem vsak nahodné obje-
vil, Ze nékteré dreviny (HB, LP, JR a KS) se od béz-
ného zarazeni{ dfevin do skupin podle jejich charak-
teristik vyrazné lisi. Kalkulaci jsem zjistil, Ze rozdily
dosahuji hodnot az kolem 50 %. Rozdily zjisténé
analyzou opravnuji k ndzoru, ze by bylo icelné roz-
$irit pocet skupin dievin pro ucely ocenovani lesa ze
13 na 16, tedy o samostatné typy: habr, lipa, jerab.
Kastan konsky (KS) je na rozdil od ostatnich uvede-
nych dfevin z hospodarského hlediska bezvyznam-
ny a jeho pritomnost v lesnich porostech je spis jen
teoretickd. To nevytvari potfebu tvofit pro néj sa-
mostatnou skupinu.

Jsem si védom, Ze zvy$ovani poctu skupin drevin
neni praveé aktudlni, avsak pro dobu akutni potteby
je proziravé mit k dispozici novy model, protoze
umoznuje presnéj$i vypocty. Cilovym stavem by
potom mohl byt postup ke sjednoceni ndkladovych
sazeb do co nejnizsiho poctu skupin drevin, ale na
zdkladé presnéjsich podkladovych propocti s vy-
uzitim celé skaly statistickych metod. Mdm za to
(a moje dalsi price na této problematice o tom
svédci), ze takovy postup je nejen redlny, ale i do-
sazitelny, avSak nemiZe byt obsahem této prace.
Zato v$ak zde naznacuje smér a sled postupnych
krokt k cilovému stavu. Na zakladé zjisténych sku-
te¢nosti je mozné v budoucnu pokracovat na tvor-
bé takovych modelovych nékladd, které umozni
jednak provérit, nakolik se dosud pouzité tézebni
naklady (odpovidajici jednotlivym hodnotdm A
a f)) shoduji s objektivni riistovou dynamikou dre-
vin, jednak umozni usnadnit (pfipadné i metodic-
ky sjednotit) vypocet ndkladid pro ucely stanoveni
vyse $kod na lesnich porostech (ekonomicky odd-
vodnéné tuplné vlastni ndklady na tézbu a soustfe-
dovani diivi).
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