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1. TEXHIRA TA TEXHOJIOI'TI
JICOBOIO NOCInoOIAPCTEBA

Prof. Esko MIKKONEN' — University of Helsinki
MODERN FOREST OPERATIONS MANAGEMENT

Forest operations management has changed rapidly during the last 10 years. Informati-
on and communication technology (ICT) is widely used in wood procurement management
nowadays. Large worldwide operating forest industry companies have developed systems of
their own to manage the forest operations, which may vary from country to counry. Many of
the smaller companies are introducing these systems as well. The necessary condition for the
use of these systems is a well developed communication infrastructure of the country.

The basic data of the forests is continuously gathered and monitored through inven-
tories both national, provincial, company and private woodlot owner's levels. The data is
available in digital form which allows use of modern GIS/GPS systems. The data is based
on satellite and aerial images as well as field surveys, so called multi source data.

Operational harvesting plans are based on this data. Maps and other relevant marked
stand's information are shown on the screen of a on-board computer of a harvesting machi-
ne. The harvester optimizes the utilization of stems according to bucking-to-order scheme
send wirelessly to the machine. Environmental aspects are monitored through on-line fol-
low-up of the location of the machine alarming the operator of the hazards of exceeding
the cutting area borders, protection zones etc. Forwarding follows many times immediately
after logging, and the location information of the piles is send to the database. The perfor-
mance record of the machine is stored in the memory automatically

After logging the information is sent to company's district office, which organize the
optimal long distance transportation schedules based on this data. The truck fleet can be
monitored on-line with GPS and rescheduled easily. There are several vendors for these
systems in Finland.

These systems have intensified the use wood procurement resources and cut the costs
of operations considerably. Another advantage is that environmental risks of traditional ac-
tivity, harvesting, can be minimized and thus increase the acceptance of direct commercial
use of forests.
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CyuacHi cucTeMH J1ic03aroTiBJIi

CucteMu JiCO3aroTiBlli IMIBUIKO 3MIHMJIUCH BIIPOJOBX OCTaHHIX JECSATH POKIB.
CporojHi B J1ic03aroTiBeJIbHOMY BUPOOHHUITBI IMIUPOKO BUKOPUCTOBYIOThCS 1H(GOpMaLiliHi
1 KOMYHIKallii{HI TeXHOJIOT1i. Benuki cBITOBI KOMMaHii JiCOBOI ramxy3i po3poOuiu BiacHi
METOAM BEACHHS JIiCO3aroTiBENIbHOI MISUIBHOCTI, SIKI MOXKYTh PI3HUTHCS B PI3HUX KpaiHax.
bararo mManux KoMIaHii TakoX BIPOBAKYIOTH 111 MeToau. HeoOXimHOI YMOBOIO BHKO-
pPHUCTaHHS LIUX PEKOMEHAAIH € 100pe pO3BUHEHA KOMYHIKAIlIHHA IHPPACTPYKTypa KpaiHu.

bazoBa iHdopmarris mpo JicH MOCTIHHO 30MPAETHCS 1 MEPEBIPAETHCSA 32 TaHUMU 1H-
BEHTapH3aIliil Ha HAIlIOHATHLHOMY, JJOKAJTHFHOMY, BUPOOHHYOMY 1 TPUBATHOMY PIBHSX BJac-
HUKIB JIicOBUX MacuBiB. JlaHi HaBeJieHi B iU(poBoMy (popmarTi, 110 1a€ 3MOTy BUKOPHCTO-
ByBaTu cydacHi iHpopmauiiHi cuctemu GIS 1 GPS. Bonu 6a3yroTbes Ha pesyibTarax
aepo- 1 CyImyTHHKOBHX 3HOMOK, a TaKOX MOJLOBHUX JTOCIiKEHb.
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YxkpaiHcbKHil Jep:kaBHHI JIiCOTeXHIYHUI YHIBepCHTET

CyuacHi n1ico3aroTiBeNbHI MPOIECH OpraHi3oBYIOThCs 3 iHpopMaii dpoBoro Gpopma-
Ty. KapTi Ta iH111 ]aHI BUBOAATHCS Ha €KpaH OOPTOBOTO KOMIT'FOTEpa 3aroTiBeJIbHOI MAIIIHU.
Oneparop onTHUMI3y€e BUKOPUCTAHHS CTOBOYPIB BIATIOBIIHO IO CXEMU PO3MUIY HA COPTUMEH-
TH, TIEPEAaHOl MaIIKHI Paio3B's13koM. MallimHa KOHTPOJIIOE CTaH JOBKUUIS 3 JOTIOMOTOO OH-
JIAHOBOI CHICTEMH CIIOCTEPEKECHHS 3a MICIICBICTIO, CUTHAJII3YIOUH OTIEpaTopy Mpo HeOe3MeKy
NOpPYILIEHHS IO BUPYOYBaHHs, 3aXUCHUX 30H. TpaHCIOpTYyBaHHS 3MIHCHIOETHCS BiIpasy K
TicIIs JTICO3aroTiBi 1 iHpopMallis PO MiCIIe3HAXOKEHHS IITa0eIiB HaJICUIae€Thes y 0a3y Ja-
HUX. 3alyc MOKa3HUKIB MPOJYKTUBHOCTI MAIllMHM aBTOMAaTHMYHO HAKOIMMYYETbCS B MaM'ATi
komir'torepa. Ilicnms 3aroriBmi iHpOpMAIlS HAACUIAETHCS Y AUTBHUYHUAN BIIIAUT KOMIIAHIi,
SIKW, BUXOISYH 3 IMX JaHUX, PO3POOJIsie€ ONTHUMAIbHI rpadiku TPAaHCIIOPTYBAHHS HA BEJIHKI
Bigaii. HIBUIKICTh pyXy JICOTPAaHCHIOPTHOTO 3ac00y MOXHa KoHTpomtoBatd 3a GPS B oH-
naiH-pexumi. Y OIHASHAIT iCHY€ KiJIbKa KOPUCTYBAYiB TAKUX CUCTEM.

L{i cucremu 1HTEHCU(]IKYIOTH 1 3HAYHO 3MEHIINYIOTh BUTPATH Ha BUKOPUCTAHHS TEX-
HIYHHUX 3aC001B JIICO3aroTiBIIi, a TAKOXK 3BOJSATH JO MiHIMyMY IIKIJTMBUN BILTUB JIiCO3aro-
TIBJII HA JOBKIJUIA.

Modern Forest Operations

In modern wood procurement information and communication technology
(ICT) plays an essential role. The tools provided by the ICT are geographic infor-
mation systems (GIS), global positioning systems (GPS), world wide web
(WWW), mobile phone or cellular phone networks such as NMT, GSM and
UMTS to mention a few.

Activities of woodland division of a forest industry company or an inde-
pendent wood procurement organization may consist of many tasks that have an
effect directly or indirectly on the outcome of the operations and thus need to be ta-
ken into consideration when managing these activities.

Wood procurement is basically a logistic process which can be managed
with the above mentioned tools. A proper and strong management requires measu-
rement of the efficiency of the organization. This means that planning of activities
as well as monitoring is needed on every level of management. Planning can be
strategic, tactical or operative.

Management structure can be hierarchic, functional, matrix or team-work
type organization. The modern solution seems to be in most cases functional, team
work based organization. When dealing with its interest groups different levels of
partnership may be applied by the companies. This varies from purely owned ope-
rations to complete outsourcing.

In the following forest operations are dealt without the sustaining activities
i.e. as wood procurement activity. This restricts public organizations working, say,
on afforestation or road construction outside the scope of the presentation.

The wood supply chain forms the framework for the forest operations ma-
nagement. There are basic activities and auxiliary activities. Auxiliary activities are
needed to help carry out the actual forest operation more cost efficiently. Such an
activity is wood measurement, for instance.

There are basically four independent actors in the wood supply activity.
They are forest owners, forest industry, contractors and public authorities as well
as organizations of citizens. Typical harvesting is carried out using shortwood or
cut-to-length (CTL) systems in the Nordic countries. Of course, similar type of
structures can be found in any wood supply systems in different countries.
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The forest operations management starts with an annual strategic wood
procurement plan based on pre-orders of the mills drawn from market development
estimates for products. From that information a tentative wood purchase plan as
well as preliminary transportation plan is being developed. These plans allocate the
volumes of different assortments needed to the procurement districts and calculate
the other resources required to carry out the task. At this stage just a small portion
of the stands to be cut is known, most likely only the geographic area where they
are supposed to come. This is due to the fact that the raw material needs to be bo-
ught from the free timber market in the form of pre-marked stands. Only a small
portion comes from companies own forests.

In the countries where the state owns the forests and sell harvesting conces-
sions the approach might be different as regards planning.

As time goes by these plans are revised quarterly to the tactical plans. At
this stage the stands have been bought and the information is available. In the sales
contract the forest owner and wood buyer agree upon the length of period during
which the harvesting must be completed.

In the next step monthly and weekly operative plans are developed inclu-
ding the harvesting and transportation schedules for the stands to be harvested.

Wood purchase

Buying of timber from free market is the most important activity in condi-
tions where the public supply of timber is insignificant. In a team based organizati-
on this activity is carried out by a specialist who knows the local conditions very
well. In the wood procurement team there is also a substitute who can do the task if
the specialist is not available at that moment. The information on the stand charac-
teristics from sales contract is transferred into the information system of the com-
pany for further planning activities. The reliability of this information is crucial,
because all the following management measures are based on this.

Forest owners' forest management plans are very important source of infor-
mation for this purpose. However, they are confidential and controlled by the fo-
rest owner.

Own forests are a minor source of wood for Nordic companies but world
wide this 1s rather common. However, companies have long term forest manage-
ment plans for their own forests. These utilize nowadays modern planning tools
such as GIS. From this data source the actual harvesting schedules can be defined
and executed. Companies tend to use their own forest resource to balance the tim-
ber flow. One typical trend today is to outsource the forest property and forestry to
separate companies due to the low return on investment expected from traditional
forestry. Owing the forests would decrease the return on investment figures of the
actual forest industry business.

Planning and management of operations

The raw material flows from the forest to the mills and management infor-
mation basically to the reverse direction.

Strategic planning is carried out both at company's woodland division and
district levels. Tactical planning concerns basically logistics, how to get the raw
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material most efficiently to the mills. These plans are made at districts' level except
for imported wood which is handled at woodland department level. These plans are
up-dated quarterly. Operative plans consist of the actual instructions by whom,
how and when the operations must be completed.

Once the company has got the authority to cut the stand owing to sales
contract, and the information is passed to the planning system, the operations ma-
nagement i.e. harvesting and transportation plans are prepared. These include the
assortment to be made, the destinations for them, schedules of the actions and ot-
her necessary plans such as precautions for the environmental risks. These are then
adjusted to the other stands' information purchased from the same area to optimize
the use of resources available. The plans are then converted to day-to-day instructi-
ons for the contractors available for the task.

Monitoring of the operations produces daily and weekly reports of the
progress of operations. If something goes wrong, the team can quickly interfere in
the situation by smoothly adjusting instructions.

Harvesting of the stands is almost completely mechanized with harvesters
and feller-bunchers in company operations in the Nordic countries. To some extent
chain saws are used especially in thinnings and special wood logging as well as
self-sufficient forest owners' harvesting. Regardless of the level of mechanization,
shortwood system is applied.

Off-road transportation is carried out by forwarders, which carry the load to
the road side. Skidding is very exceptional operation in the Nordic countries. The
companies have outsourced their forest operations to contractors almost to 100 %.

Role of information and ICT

Modern wood procurement relies heavily on quick and reliable transfer of
information. Tools are GIS, GPS, mobile phones, text messages and wireless com-
munication. There is a lot of information technology in a modern harvesting mac-
hine. They are equipped with an on-board computer that in addition to wood me-
asurement functions also monitors the state of the machine operation itself.

From the operations management point of view the correct wood measure-
ment and cross-cutting instructions are essential. At this point a wrong decision
might destroy the value of the timber. This is because a customer oriented appro-
ach 1s used. Bucking instructions for individual trees are defined by the bucking-
to-value tables or bucking to order tables from the saw mill or plywood mill using
the logs. These tables are transferred to harvesting machines wirelessly almost da-
ily, according to the need of the customer. Because of the variety of assortments
and sometimes large need for special wood, a group control system for the mana-
gement of a fleet of harvesters is developed.

Production and productivity figures can be followed continuously as well
as the location of machine through GPS. Once the location of the next harvesting
site and the stand characteristics in addition to the assortments to be made are
known the contractors work independently. They only report daily to the team's of-
fice the state of the work end the finishing of the site. This information is used to
define the transportation readiness of the assortments. Coordinates of the piles are
also available for the route optimization routines of transport scheduling programs.
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A well functioning mobile communication network is a must for efficient
data transfer between the harvesting equipment and supervision of the work.
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OPI'AHU3ALIUA KOMILIEKCHBIX JIECHBIX IPEANPUSTUNA
MHOT'OIEJIEBOI'O HASHAYEHUA

[IpoBeneH aHanmu3 BOCHPOU3BOACTBA JIECHBIX PECYpPCOB M MCIOJIB30BaHUS JPEBE-CHU-
Hbl B Poccun. PackpbIThl Hay4HBIE OCHOBBI OpraHU3aIUU KOMIUIEKCHBIX JIECHBIX MPEANpH-
ATAA U KPUTUYECKUX TEXHOJOTHH mepepaboTKH M BOCHPOU3BOACTBA JIECHBIX PECYPCOB.
[TpennoxeHo pa3pabOTaHHBIC OCHOBHBIC KOHIICIIIIUU KOMIUIEKCHBIX KPU-THYCCKUX TEXHO-
Joruit no nepepaboTKe U BOCIIPOU3BOJICTBY JIECHBIX PECYPCOB.

Prof. N.I. VINNIK; doc. A.A. AKSENOV — Voronezh
state forest and technical academy, Russia

Organization of complex forest enterprise of multi-target value

The analysis of reproduction of forest resources and use of wood in Russia is conducted.
Scientific bases of organization of complex forest enterprises and critical technologies of pro-
cessing and reproduction of forest resources are exposed. The de-veloped basic conceptions of
complex critical technologies are offered on processing and reproduction of forest resources.

ITo coctostauio Ha 1959 rog B CCCP 06b110 cOCperoTOYEHO OOJIbIIE TPETH
MHUPOBBIX 3aI1acoOB JPEBECHHBI, B TOM yucie 66 % xBoHHbIX nopo. HacuuTeiBanock
cBbie 50 MIIpA. CIIENON U NEPECTOMHOM ApeBecuHbl, U3 HUX 80 % cocpenoToyeHo
B Cubupu u Ha JlanpHem Bocrtoke. B mpombinizieHHO pa3BUTHIX parioHax lleHTpa,
IOra u 3anaga Poccuu criesnbie U epecTorHbIE TPEBOCTON 3aHUMAaITU JIUIb 2,4 %.

Esxeroansiii mpupocT JIpeBeCUHBI (TOA0Bas JIECOCEKA) B AKCIUTyaTallluOH-
HOM 4YacTH JIECOMOKPHITON IIIOWAau, NpuHaaiexkailed Toinbko Poccun, B 60-¢ ro-
161 gocturia 700 MiTH. M B TOJI, 2 00bEMBI BHIPYOOK Jieca B Te BPeMEHA JOCTUIIIH
MakcumymMa U coctaBuiiu no CCCP 393,2 mim. M3, B ToM umciae no Poccum
353,2 mutH. M°, T.e. 88 %. OcranbHele 12 % neca BpybGammch B pecryOiukax
CCCP: Ykpauna — 5...6 %, benopyccust — menbiue 3 %, octaibubie 4 % BbIpyOa-
muck B octaBmmxcs 12-tu pecnyoiaukax CCCP.
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