UDC 630*5+630.221

METHOD OF CALCULATED CUTTING AREA DETERMINATION
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ENTERPRISES
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There is presented the calculated cutting area determination method

developed on fundamentally new basis where the object of model application is
simultaneously all economic sections of enterprise areas covered with forests and
incorporated in calculation of the main usage. Forests usage optimization in the
enterprises of the Kiev regional administration of forest and hunting sectors at
existing and new methods proves high efficiency of the last one.

Optimization of forests usage, calculated cutting area, permanent and
temporary economic sections.

INTRODUCTION

Process of the main forest usage which is a deck-house of shelter woods is
the result of forestry activity of a few generations of specialists in forestry on
growing of the forest during many decades.

Scientifically grounded forest harvesting on the method of classes of age
within the limits of economic sections is carried out on the basis of acceptance of
one of few most optimal on certain criteria, so-called calculation cutting areas
calculated without fail.

According to “Methodology of calculation cutting areas” that is active in
Ukraine, ways for calculating main volume of cutting areas in Ukraine are
considered: normal, first and second age-dependent, rational and on the state, and
also cutting area on an increase, which settles accounts additionally.

According to this method, acceptance of calculation cutting area is based on
that in a deck-house must accept only shelterwoods, thus the accepted cutting area
must be maximal from the ones that are calculated, in the earliest possible dates
must reach the normal one and must be not smaller cutting area than from the

previous period.



All these terms are met by rational cutting area, the most acceptable to the
forest deficit conditions of Ukraine, allowing to include in a calculation up to 50%
areas of senior stands of the last class of the pre-mature stands of this economic
section, which will be cut in the second half of auditing period.

However the rational cutting area also has disadvantages. The main one is a
gradual accumulation during forest harvesting of ripe wood supplies in an
economic section.

Therefore there was an idea to optimize forest harvesting not on every
economic section separately (they are very different and, according to forest
management terms, they require optimization on a pedigree and age-dependent
structure), but on their aggregate in the object of forest management.

PRE-CONDITIONS TO DEVELOPMENT OF METHOD

Orlov M.M. [5] at the beginning of XX century suggested to jointly examine
economic plans in objects with an opposite age-dependent structure. Though he’s
speaking about lengths — planting of one breed at different territory. A scientist
marks that if exceptionally pre-mature stands and ripe stands are placed in one
length, and saplings and middle-mature stands are placed in the other one, and if
they get associated, forest harvesting can be normal.

Further development of optimization idea of forest harvesting is a
explanation by V.V. Komkov [2] of the phenomenon of system effect, essence of
which consists of that a cutting area, expected for sections, incorporated in a group,
cannot be less sum of cutting areas, expected for every section separately.

An algorithm, program and theoretical bases of forest harvesting calculation,
Is presented in the fourth chapter (author S.N. Kashpor) of textbook «Forest
management» [1]. Later, in the process of implementation of budgetary program
by forestry department of NUBIP of Ukraine, a methodology was improved. Thus
the renewed variant of «Method of determination of calculation cutting area» [4]
was approved by Scientific and technical council of the State agency of forest
resources of Ukraine (protocol Nel from 27.02.2013).

METHOD OF DETERMINATION OF CALCULATION CUTTING AREA



1. According to this method during the forest management a calculation
cutting area on the deck-houses of the main usage is determined (further
calculation cutting area), which is evaluated on forest management conferences.

2. Approval and authorization of calculation cutting areas is carried out in
obedience to the proper instruction, ratified by the order of Ministry of ecology and
natural resources of Ukraine.

3. A calculation cutting area is an organizational-technical index, which,
leaning against principles of the normal forest, serves as basis for planning a
cutting area fund and regulates the annual maximum volume of wood purveyance.

4. A calculation cutting area is determined in the possible for exploitation
forests of every forestry enterprise within the categories, economic parts,
economies, economic sections and methods of deck-houses.

5. Taking into account the folded system of forest resources accounting,
basis of calculation is a method on an area.

6. Distributing of area serves as initial information covered the Sylva of
ground to age-class and age of ripeness.

7. All calculation economic sections that take part in the calculation are
divided to permanent (basic) and temporary ones.

8. The basic method of calculation is a model, which, possessing the
phenomenon of system effect, allows to quickly pass to even forest harvesting
within the limits of object of calculation, minimizing losses from bringing in a
main deck-house all plantings, except for ripe ones.

8.1. Simultaneously all economic sections are the object of model
application included in a calculation the main use covered the Sylva of grounds of
enterprise with the clear cutting method of deck-houses and class size of 10 years
age.

8.2. Groups are formed from every permanent section and proper temporary
ones. An index (w) is assigned to every group, and it’s assigned to every section -

(w, z), thus z always is equal to 1 in permanent sections.



8.3 Ratio is always the following between the initial age class of the ripe

plantings and deck-house turnover - m™:2 =1 ®:2) /10,

8.4. First of all ranging of plantings is carried out on a ripeness:
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8.7. A similar scheme is used for w group of sections
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however to become a calculation cutting area, a ™) it is necessary to «survive a
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point at prevailing of the ripe planting in the age-dependent distributing of one
group of sections and lack — in other ones.

8.8. Further the algorithm of solving task looks the following way:
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where LWD § LW2) _ sjze of the main usage on an area accordingly in

permanent and temporary economic sections.
8.10. Additionally two statistics accounts are settled:

— coefficient of changeability (for every economic section)

VW2 _100./pW2) [EWw2)

_ m(2)

(w.z)

D(W,Z) _ mz (Fi(w,z) _ IE(W,Z))Z/(m(W,Z) —l);

i=1
a X - square of criteria (for the object of calculation in total)

x* =100- Z( p_~)2/2p.,

i=1
where pi = 2> FW2) and Zq“”) ati=12,...,14, and

g =10 ati=12,...,m"Y,
each of which in the normal forest equals to zero.

8.11. A calculation is carried out by the program LIKA.

9. For the economic sections of forestry enterprises with the clear cutting
method of deck-houses and not 10-years-old classes of age, cutting areas are

calculated by a programmatic method:
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where | =1, 2, ., m, ., n are classes of age;

m - is an initial class of age of the ripe planting;

Si - is an area of planting of 1-go class of age;

A - it is duration of class of age;

L., - is an initial class of age of the Pre-mature stands;

Icps - is an initial class of age of the middle-mature stands, included in a
calculation the second age-dependent cutting area;

k - is number of cycles of calculation, changes from 1 to m.

In economic sections which include less than four classes of age in a
medieval group, in a calculation the second age-dependent cutting area the only
one higher form of this group is included, and at presence of four and more than
classes are two senior classes.

10. Transition from cutting areas on an area in cutting areas on a supply
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S, - accordingly stocked the area of planting the certain economic section of I class

of age.



11. At 2-dosen gradual deck-houses the area of the ripe planting is

multiplied by 10/(A+10), and at 3-dosen — on 10/(2A+10). Yearly cutting area
received on an algorithm for clear cutting deck-houses is increased accordingly
i S S S S
two or three times L), = 21®) or L), =3L5).
Regardless of number of doses a cutting area supply is calculated on a

formula LY =18 .M, in which a average supply M on 1 hectare at application

of 2-step foster cutting deck-houses touches the ripe planting with plenitude no less
than 0,6, and 3-step foster cutting — 0,8.

12. Acceptance of calculation cutting area, calculated on the basis of pp. 8 -
11 carried out taking into account next terms.

12.1. In temporary economic sections, with majority of the Pre-mature
stands, ripe and over mature stands, the maximum from the calculated cutting areas
Is accepted.

12.2. In basic economic sections in a deck-house, taking into account
ripening, must act only shelterwoods present at the moment of calculation area (at
gradual deck-houses - supply) of which is enough no less than for 5 years.

12.3. Reserves of wood cut down on condition of the even age-dependent
distribution, must not exceed the general middle increase.

12.4. The total calculation cutting area of all economic sections of
calculation object must in possibly short terms attain the size of cutting area of the
even usage.

12.5. Total calculation cutting area of next calculation period must not yield
to the one of previous period.

13. At voluntarily-selective deck-houses determining one is a cutting area on

2 Py - Mg
a supply, which is calculated on a formula L™ = ng’ where Pg and Mg —
accordingly the projected percent of selection and general supply in a g code

planting, included in a calculation voluntarily-selective deck-house. The accepted



cutting area must not exceed the cutting area of the even use, calculated for
planting, brought over to this method of deck-houses.
14. The accepted cutting area can not yield to the cutting area on the state,
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which is calculated on a formula ) - , where Sz and My -

accordingly general area and supply of stands, requiring a main deck-house on the
state, which the Pre-mature stands, ripe and over mature stands, damaged fires,
wreckers behave to, by illnesses and because of the elemental natural phenomena
and technogenic influences with the degree of loss these planting biological
stability; t — production possible term of their felling.

15. Degree of rounding off calculated and accepted calculation cutting areas
on an area makes 0,1 hectare, and on a supply - 0,01 thousand cubic meters.

Verification of model for retained 14 state forest enterprises of the Kiev
area, that calculated on a new method a calculation cutting area makes 96,4% of
normal cutting area, while cutting area, calculated on an operating method — only
74,4%.

CONCLUSION

1. Received results testify the necessity of transition of forestry of Ukraine
on the new method of calculation of the main usage, when optimization of
calculation cutting area is carried out on the aggregate of economic sections of
forestry enterprise.

2. Main advantage of new method is more effective usage of the ripe forest
In basic economic sections with the speed-up process of replacement of temporary
sections on basic ones.

3. A narrow place, braking introduction of this method, is disparity to it
normative-legal base of forestry industry of country. For example, very
problematic is placing of optimum calculation cutting area in accordance with
operating Rules of deck-houses of the main use [7], in obedience to which at
application of clear cutting deck-houses size of cutting area at the coniferous

forests must not exceed 3 hectares.



4. At this stage it is necessary to adapt and introduce new Method of
determination of calculation cutting area in forestry of country and production

amalgamation «Ukrgoslesproekt».

METOJUKA ONPEJEJEHUS PACUETHOHN JIECOCEKH B JIECAX
YKPAUHBI JIVIS1 OTAEJIBHOI'O JIECOXO3SMICTBEHHOI' O
MPEAIIPUATHUSA

P. B. Coponnunckui, acnupanm, A.A. T'upe, ookm. c.-x. Hayk, npo@.,
C.H. Kawnop, xano. c.-x. nayk, ooy. — Hayuonanouwiii ynusepcumem
buopecypcos u npupooonoavzosanus Yxpaunul (2. Kues, Yxpauna)

[Ipencrasiena pa3paboTaHHas HAa MPUHIUIHUAILHO HOBOM OCHOBE METO/IMKA
OTIpEJICIICHHs PACUETHOM JIECOCEKH, T/I€ OOBEKTOM NMPUMEHEHUS MOJIETTU OCTAI0TCS
OJIHOBPEMEHHO B3AThIE€ BCE XO3SMCTBEHHbIE CEKIIMM TOKPBITHIX JIECHOM
PACTUTENIBHOCTHIO BKJIIOYEHHBIX B pacyeT TIJIABHOTO I0Jb30BaHUA YYaCTKOB
npennpusatuss. OnNTUMU3alMs JECONOJIb30BaHMs Ha npennpustusix Kuesckoro
00JIaCTHOTO YIpABIEHUS JIECHOTO U OXOTHUYBETO XO35AUCTBA MO JIEUCTBYIOLIEH U
HOBOW METOJMKAM JIOKa3bIBAET BHICOKYIO (D (PEKTUBHOCTH MOCIETHEN.

OnTuMu3anus J1econoib30BaHNus, pacyeTHAs JecoceKka, MOCTOSIHHbIE H

BPE€MECHHbIC X03SIMCTBEHHbIE CEKIUU.



