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Preface

MELA2016 Reference Manual is the documentation of the MELA Version 2016 released on the 1st of
February 2017. MELA2016 Reference Manual is published electronically only and made available for
public in Internet.

Hannu Hirveld, Kari Hérkénen, Reetta Lempinen and Olli Salminen designed, programmed and
documented the new features of the software:

The new or changed features of the MELA2016

Calibration of individual tree basal area growth models with a calibration model based on sample
tree data from the 11th national forest inventory (field work 2009-2013). This feature is activated
and controlled with parameter GROWTH_CALIBRATION. The use of calibration model mostly
results in the raise of the simulated volume growth estimates thus better corresponding to the
measured growth levels of the 11th national forest inventory. Calibration is only applied for trees
on forest land.

The use of parameter GROWTH_CALIBRATION has changed from earlier versions. In
MELAZ2016, it controls the use of the basal area growth calibration model (in Finnish
KASVUNKALIBROINTI). In MELA2012 and earlier versions, it was used to control growth
correction coefficients for tree species groups (in Finnish KASVUN_TASOKORJAUS). In
MELA2016, the growth correction coefficients are referenced with a new parameter called
GROWTH_LEVEL_CORRECTION (in Finnish KASVUN_TASOKORJAUS).

The parameter H50_CALIBRATION is no more in use. It is not compatible to be used together
with basal area growth calibration model.

xml type files can be used as the input data files alternative to rsu and rsd type files. The input
data files are controlled by the FOREST_DATA_FILES parameter. The different types of the
input data files can not be mixed in a MELA session.

In MELA2016, Forestry Board Districts are not used anymore. Therefore, in initial data record
variables and in simulation record variables the Forestry Board District (sample plot variable
(29)) has been replaced with Forestry centre (see sample plot variable (6) of then stand data text
files).

In the MELA Reference Manual, the generic name in Finnish of the parameter
FORESTRY_UNIT is METSATALOUSYKSIKKO. However, in MELA2012 2nd edition and
earlier versions the name in Finnish was misspelled as METSATALOUS_YKSIKKO in
MELASIM and MELAOPT programs and in SYMBOL.SYM file. In MELA2016, the name of
the parameter has been corrected according to the Reference Manual (in Finnish
METSATALOUSYKSIKKO).

The land values according to the Faustmann formula can be calculated in a specific MELA
simulation using also stumpage prices (in earlier MELA versions only with the road-side prices).
The item (17) of the SIMULATION_CONTROL parameter steers the choice.

The default prices and cost have been updated to reflect the price level of the year 2013.

Though the user does not make any changes between the MELA2016 and MELA2012 runs the results
will, however, differ due to the possible use of the basal area growth calibration and updating of the
costs and prices . These changes are made at the system level and the user cannot affect on them.

Helsinki and Joensuu, 1st of February 2017
Editors
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The short MELA history

Pre-history:

1968

1975

1975, 1976

Version history:

MELA

MELA96

MELA98

MELA99

MELAZ2000

The first Finnish computerised cutting budget based on operation
research methods (Kilkki 1968): the solution of a forest level planning
problem (income-oriented cutting budget) using linear programming.

A long-term timber production model for large forest area using
simulation controlled by decision rules (Kilkki & Pokala 1975).

Numerical simulation of treatment alternatives for stands for integrated
stand and forest level optimisation using LP (Kilkki et. al. 1975, Kilkki &
Siitonen 1976). The approach to delineate the stands falls into the Model

| category of Johnson & Scheurman (1977) classification.

The first fully operational MELA version (Siitonen 1983).

General features:

- automated simulation

- distance independent treewise natural process models documented in

Metsien hoidon ... (1985) and in Ojansuu et. al. (1991).

- stand and forest level solutions using the linear programming package
MINOS (Murtagh & Saunders 1980) and since the late 1980's the JLP
software (Lappi 1992). The inclusion of the JLP - designed especially

for the MELA - made it possible to obtain more efficient solutions of

large problems and constraints also for any overlapping subsets of
stands, including hierarchical forestry units.

MELA product and documentation as the MELA Handbook (Siitonen et.
al. 1996).
MELA extensions for applying also stand level forest data.

The new growth models of Hynynen et. al. (1999).

Extended and more open user-control of parameters.

Time expenditure/productivity functions of Kuitto et. al. (1994),
Rummukainen et. al. (1995) and Metsépalkkarakenteen uudistaminen
(1995).

New growth models also for peatlands and for birch on mineral soils
(Hynynen et. al. 1999).

Revision of the MELA handbook (Siitonen et. al. 1999).

New extension features and the user's guide for extension parts
(Kilpeldinen et. al. 2000).



MELA2002

MELA2004

MELA2005

MELA2007

MELA2009 &
MELA2009 2" ed

New features (e.g. retained trees) for event definitions in simulation.
Revision of the MELA handbook (Siitonen et. al. 2001).

User-defined decision variables by using parametrised data collection
requests (the FOREST_REPORT parameter) and reformulation of the
management schedule (msd type) files.

New sawlog reduction model (Meht&talo2002).

Tools for session monitoring and error detection.

A set of new models into extensions for initial data conversion of
Maltamo & Kangas (1999), Maltamo et. al. (2002) and Nissinen (2002).
Currency change from FIM to EUR.

Reformulated MELA Reference manual (Redsven et. al. 2002).

New models for tree mortality (Jutras et. al. 2003, Nuutinen et. al. 2004)
for peatlands and adjustments of growth models of Hynynen et. al.
(2002).

The more facilitate use of transfer files.

Revision of the MELA reference manual (Redsven et. al. 2004).

Local (sub-period) extrema (Pmin, Pmax) and respective margins of
decision variables.

Biomass estimates based on Marklund's (1988) models.

Net present values also based on stumpage prices.

Updated list of the municipalities reflecting the situation on 1.1.2005 (see
www.vaestorekisterikeskus.fi).

Revision of the MELA reference manual (Redsven et. al. 2005).

The data collection requests with the FOREST_REPORT parameter are
extended to cover the more versatile needs of the users.

The unit prices and unit costs can be given by periods (up to nine
periods) which makes it possible for example to study the effects of price
changes in the MELA analysis.

The subsidies and taxes are incorporated to MELA.

In MELAOPT there has been added a SUM_UP command for summing
up results from several msc and msd type files into a one sum type report
file.

The new (2006) Finnish silvicultural recommendations are installed as
default values in MELA2007.

Updated list of the municipalities reflecting the situation on 1.1.2007 (see
www.vaestorekisterikeskus.fi).

Revision of the MELA reference manual (2007).

Energy wood harvesting. Nine alternatives for each cutting method.
Biomass models of Repola (2008,2009) besides the models of Marklund
(introduced in MELA2005).

Associating to the biomasses and energy wood harvesting, the calculation
of the carbon and heating values.

Diameter distribution models of Siipilehto (2007,2009).

Clearing of non-commercial wood in advance (valid also in thinnings).
Updating the time expenditute functions concerning mechanized
roundwood cutting.
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MELA2012 &
MELA2012 2" ed

EUREF-FIN coordinate system besides the Finnish uniform coordinate
(YKJ).

Reporting possibility of the collective variables in the stand management
files (mpu type files) besides the MSD-, MSR- and c-variables both from
the optimization (MELAOPT) and from the simulation (MELASIM).
Calculation of the indicating percents (WP1-WP5) for management
units.

Several new variables in data collection requests with the
FOREST_REPORT parameter besides the new collective variables for
the reporting the energy wood, carbon stock and heating energy.
Revision of the MELA reference manual (2009 and 2009 2™ edition).

Soil carbon calculation with Yasso07 model (Tuomi et. al. 2011).
Calculation of the run-time internal volume table during the simulation
with the user-supplied timber assortment dimensions.

The arguments of the STUMPAGE_PRICES parameter are given
separately for regeneration cutting, thinning, first thinning and on the
average.

Several new variables in data collection requests with the
FOREST_REPORT parameter.

Revision of the MELA reference manual.
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Notation, conventions and layout

Layout

This manual is intended to be modular. A module covers a single item or subject. Each
module contains even number of pages, so there can be empty pages between different
modules. Chapter numbers are not used in the electronic version of this manual.
References are mostly carried out with hyperlinks.

Typographic conventions

Following typographic conventions are used in this manual:

Example Description

MELA_SET.PAR  The uppercase, bold text indicates file names.

SIMULATE The uppercase, plain text indicates MELA commands,
parameter names (see note 1) and symbol definitions.

Generic font in this manual is Times New Roman, common font size in chapters is 12.

Syntax descriptions

Syntax descriptions are shown in boxes:

|SIMULATE application forestry unit[,forestry unit]

Example(s) Description

SIMULATE Obligatory component in bold font, also repeatable components.

{i} Optional component in normal font. Notice that curly brackets
here are the delimiter pair of expression.

[] Repeatable component in normal or bold font in (nested)
brackets.

<=> <= Relational operator.

‘string’ A (constant) character string given such as single quote.

string A (user-supplied) character value.

Font in syntax descriptions is Courier New, font size 10.

Legends

Legends may follow syntax descriptions. Each legend corresponds to the certain
component of the syntax. Component of the syntax is shown with the same font type
and size as in syntax description.
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Explanatory examples

Syntax descriptions may be directly followed by explanatory examples. Explanatory
examples are in dotted boxes:

=1
=40<=80,>100, 90

Explanatory examples are more indented than syntax descriptions. Font is Courier
New, font size 10. See note 2.

Notes

1.  Few MELA parameter names are shown in lowercase letters, and some parameter
names are mixed with lowercase and uppercase letters.

2. Values in the explanatory examples are for demonstrative purposes. They should
not be understood as default values.

13



OVERVIEW

14



Introduction

What is MELA?

MELA is a forestry model and an operational decision support system for solving such
problems as (1) what are the production potentials of forests, and (2) how to manage
forest stands in order to achieve the overall goals for forestry. In MELA, the
management of forests is endogeneous, i.e. the decision when and how to cut an
individual management unit is based on the user-defined goals and restrictions
concerning the production or status of the whole forest area and domains in question
over the planning period. The growth, felling regimes and the development of growing
stock are the results of the analysis.

MELA consists of two parts: (1) an automated stand simulator based on individual trees
and (2) the optimisation package based on linear programming, JLP (Lappi 1992).

MELA simulates a finite number of feasible and alternative management schedules
(options) for the management units over the chosen calculation period automatically
according to the given simulation instructions. Management schedules differ from each
other, for example, in timing of management activities. After simulation MELA can be
used to select from these options simultaneously both a production programme for the
whole forest area and corresponding management schedules for the individual
management units according to the optimisation problem (goals and restrictions)
defined by the user.

Simulation of schedules for management units

The aim of the simulation is to produce a finite number of management schedules (or
optional "yield tables™) for each management unit. A management unit may represent
one stand or a set of homogeneous stands with regard to the present stand characteristics
and the expected future management and development. All the management schedules
over the units represent the management and production possibilities of the whole
forestry unit.

A management unit in MELA is described in the simulation by one or more sample
plots, and the growing stock on the sample plots by simulation trees. The sample plots
represent the spatial, tree species etc. variation within the management unit. The number
of simulation trees may vary from one to the whole tree population of the management
unit.

Sample plots and simulation trees have to be furnished with the site and tree variables
necessary for further calculations. The main simulation variables for trees in the current
simulator version are number of stems/ha (that each tree represents), tree species,
diameter, height and age. These simulation variables are transformed into volumes,
timber assortments and values etc. using respective general models.
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The simulation trees may be actual measured trees or computed trees derived from
stratum data using a conversion routine offered as a MELA extension.

The simulation of the management schedules for each management unit consists of
states and events. The events are natural processes (e.g. ingrowth, growth and mortality
of trees) and management activities (e.g. cuttings, silvicultural treatments, drainage of
peatland, fertilisation, and changes in land use) simulated by the built-in basic event
routines of the MELA simulator. The tasks of the basic event routines are to decide the
feasibility of the basic events in each state of the management unit, to simulate the
details of the basic events (such as logging costs), and to collect the summarised
variables. Branching of the simulation is caused by several optional events in the same
state. The event parameter of the MELA simulator makes it possible to define a set of
optional events for each simulation application within the built-in event routines and
their arguments.

The development of the growing stock is predicted using the simulation trees of the
sample plots. A set of detailed models based on individual trees describing natural
processes, human activities (or treatments), timber prices, costs, management
instructions etc. is utilized. For example, the growth of the trees is predicted by using
stem diameter and height increment models. Increment of diameter, for example, is a
function of tree species, diameter and height of the tree, basal area of the stand, site
type, geographical location, etc. (Hynynen et al. 2002, Ojansuu et al. 1991). Tables for
volume and timber assortments are obtained from stem curve models as a function of
tree species, diameter and height (Laasasenaho 1982). The value of the stems is
calculated from timber assortments and unit prices. Respectively, the costs of logging
and silviculture are calculated from unit prices and time expenditure models (Kuitto et
al. 1994, Rummukainen et al. 1995) or from user-supplied time expenditure
assumptions. The total figures of the sample plots and further of the management units
are obtained as sums of the trees.

The development of the trees is predicted on the basis of the characteristics of each tree
and the sample plot. The feasible treatments are selected on the basis of the average
characteristics of the management units, but the simulation is carried out on each
individual sample plot.

Only the expected values of the models are used in the simulation. The stochastic
variation in natural processes, for example in the growth of the trees, has not been taken
into account. However, the detailed and accurate initial description of the simulation
objects and the processes and avoidance of improper aggregation are supposed to
diminish possible biases.

The automated branching of the simulation is controlled by general decision rules and
dedicated simulation instructions for each management unit. A large number of
parameters is available to define application dependent options, for example, the length
of the calculation period and the sub-periods, and the unit prices for each timber
assortment. The choice of events for each application is provided by user-supplied event
definitions. Using a MELA extension for the simulation instruction conversion also the
standwise prescriptions given by the user can be translated for the MELA simulator.
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Besides the simulation of ordinary management schedules, the pre-simulation option
updates the growth of trees in the input data. A MELA extension is offered for the
updating of stand data.

For the calculation of the net present value, the simulation of each management
schedule continues after the calculation period until the end of the current rotation
period.

A selection of user-defined simulation variables and aggregated decision variables at the
management unit level, and the simulation instructions of the management schedules
are stored in files for the selection phase and further analyses. There are available
approximately 1 000 conventional decision data variables for each sub-period, for
example, volume, increment, drain and cutting removal by tree species and timber
assortments, value, areas of different treatments and land categories, gross income,
costs, net income, net present value discounted with different interest rates, etc. In
addition, data collection requests can be used to generate additional decision data
variables for the optimisation or for the compilation of reports.

Integrated selection of forest and stand level management programme

In the current version of MELA, linear programming is applied to select simultaneously
forest (production program) and management unit level (management proposal)
solutions.

JLP is used as the optimisation package of MELA because of its computing capacity,
flexibility for the system integration and additional analysis tools offered besides the LP
algorithm. "Built-in" constraints of JLP, for example area constraints and domains,
reduce the memory needs of actual LP problems compared with general LP packages.
Constraints for domains, easy constraint definitions, a control language, subroutine
access allowing automated matrix and report generation pre-compiler for flexible
generation of versions, etc. are available in JLP in addition to the large problems and the
computational efficiency. The marginal analysis of the JLP solution (shadow prices,
cost of increase, cost of decrease, etc., see Lappi 1992) gives useful information about
the solution. For the details of the dedicated linear programming software (JLP) and the
optimisation problem, see Lappi (1992).

The JLP software is embedded in the MELA optimisation module as a subroutine and
controlled by MELA commands and MELA parameters. In the optional JLP mode, JLP
commands are available for interactive use.

The optimisation problem is open in MELA. Actual JLP problems are given in user-
supplied problem definition files. Any of the stored decision variables over the
calculation period (hundreds in total) and their linear combinations are available as
optional decision criteria (objective or constraints of the optimisation) both for the
whole forestry unit and for the domains (any combinations of stands, overlapping if
required, defined by the JLP c-variables of the management units). The decision
variables describe the state and the development of forests, as well as forest production
and its economy and efficiency over the whole calculation period. The optional decision
variables make it possible to solve various planning problems depending on the needs of
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the decision makers. Problems without an explicit utility function are solved through the
iterative use of LP.

The size of the JLP problem is minimized by taking into the JLP memory only the
variables referred in the optimisation problem. A JLP solution as such comprises, for
example a summary of the decision variables for the domains referred in the problem
definitions, a list of the management schedules selected in the JLP solution, and shadow
prices for the constraints. In the MELA report, a summary of all stored decision
variables is generated from the selected management schedules for monitoring the
solution in details. A selection of results including the simulation instructions and a
summary of stand level information from the selected management schedules are stored
for further analysis and transfer to other programs.

MELA extensions

The MELA software can be used as a forest management planning module of stand
information systems in state, private and industrial forestry. Forest data (stand and
stratum data, prescriptions etc.) of the stand information systems are not directly
compatible with the description of simulation units in the MELA simulator.

For example, in standwise forest inventory it is not typical to measure trees. In the
MELA simulator, however, the development of the management units is predicted via
simulation trees on sample plots according to the characteristics of each tree and its site.
If no trees are measured, simulation trees have to be generated (computed) before the
simulation.

In stand information systems step-by-step instructions how to manage a particular stand
or how the stand is expected to be managed may be defined. In principle, the MELA
simulator core can read instructions for sequences of activities if they are written in a
binary file using definition language of built-in event routines. The use of binary files in
different operating systems and environment is difficult. In addition, the translation
between treatment codes of stand information system and MELA is required.

A common use of the MELA simulator in stand information systems is to update forest
resource data. From the MELA simulator core the results can be stored in a binary file
containing the information at sample plot and tree level. In stand information system,
however, the information is usually stored at stand and tree stratum level.

To assist the integration of MELA and stand information systems a set of specific
features is supplied for the interface development. Because the features do not belong to
the core of MELA they are referred to as extensions.

The role of methods, assumptions, models and data

Relevant forest resource data together with forest development, management and
economy models are also required to accomplish any analyses. When interpreting the
results one should make the difference between the general simulation-optimisation
principle being applied in MELA and the actual data and models used in the analyses.
Forest data and models have a great influence on the planning results and their
relevance. The methods are based on the general assumption that the natural processes
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in forest stands - and consequently the development of forest resources - can be
predicted, and the limited number of management schedules describes the future
potentials of forests with sufficient accuracy and relevance concerning the decisions
under consideration.
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User Interface

Running MELA

MELASIM and MELAOPT are separate programs communicating with each others via
MELA system files. MELASIM and MELAOPT programs are hereafter referred as
MELA programs as properties common to both programs are introduced.

MELA programs are started according to the starting convention of the operating
system used. For detailed instructions see installation guide delivered with MELA
system. Command EXIT given as input line ends the execution of MELA programs.

The MELA programs are controlled using commands and parameter definitions given
on input lines. Some of the commands and parameters are common for both programs,
but most of the commands and parameters are specific to either MELASIM or
MELAOPT. In addition to commands and parameters, MELAOPT needs problem
definition file containing the description of the optimisation problem.

MELA programs can be run interactively or in batch mode. In interactive use, input
lines are typed one by one. The MELA command INCLUDE makes it possible to
include a set of input lines stored in a file, usually a par type file. The included files
may contain any types of input lines, also nested INCLUDE commands.

In many cases, it is sensible to run the MELA programs in batch mode or in background
if it is possible on the operating system. Especially this is recommended if actual data
material is extensive (or simulation time is long) or if the problem definition is
complicated.

Contact your system manager to find out if batch jobs are supported by your operating
system and to get detailed instructions for using batch jobs.

When working with batch jobs, operating system commands and relevant MELA input
lines redirected to MELA programs are stored in a operating system's command file.
The command file is then submitted for execution using operating system commands.
The output of the batch job is directed into a operating system dependent log file.

The command and include files can be edited with a text editor.

In addition to running the MELA sessions as batch jobs (if you are using a one-window
terminal or equivalent) the sessions can be run in separate windows (if your operating
system allows several simultaneous windows and tolerably fast multi-processing).
MELA programs can be started simultaneously if memory allows. It is recommended to
run. MELASIM, MELAOPT and text editor each in separate windows. Since
MELASIM generates MELA system files needed as input in MELAOPT, you must not
start a new MELA step in one window (for example, SOLVE in MELAOPT) before the
successful completion of the previous one in another window (for example,
SIMULATE in MELASIM).
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Input Lines

The MELA programs have a command line user interface. There are three types of input
lines:

e commands,

e parameter definitions (and their continuation lines), and

e comments.

MELA commands, parameter names, and command argument values (and consequently
file names)

e can contain characters A-Z, numbers 0-9 and underline character (*_")

e must begin with a character (A - 2)

e must NOT contain national characters (such as Scandinavian A, A and O)

e must be in UPPER CASE LETTERS (except user parameters)

Some operating systems may accept both case letters in file names.

The maximum length of an input line is 131 characters.

MELA comments, commands and parameter names begin at column 1 on an input line
(notice the exception later) and must NOT contain extra spaces (character ' ) and tabs in
the beginning of the input line. However, user defined parameter names (classifications,

forestry_unit_LEVELS and forestry_unit_members) begin at column 2.

Instructions for using different kinds of input lines are introduced in the general
descriptions of MELA commands and parameter definitions.

Comments and empty lines are omitted in the execution of input lines.

Comment lines begin with the character *' at 1 st column. Comments may contain any
characters. Comment lines must NOT contain extra spaces (character ' ') and tabs in the
beginning of the input line.

Comments and empty lines may appear anywhere in parameter files or during a MELA
session, including the continuation lines in parameter definitions. The number of
comment lines is not restricted.

User Material

User-supplied initial data files (forest resource information) have to be compatible with
the MELA software. MELA extensions for updating and for the conversion of initial
data and stand simulation instructions are available for the interface development.

All the files related to a MELA session are assumed to be in the directory where the
MELA program is started. The changes in this assumption have to be implemented
using operating system level tools.

MELA text files can be read, printed or edited by the user, when necessary. Binary
MELA system files cannot be edited and should not be tampered by the user.
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Further Processing of MELA Results

The policy in the current MELA software is to provide results both in the form of table
type reports directly for users and in the form of files for further processing by user
programs or commercial software for creating tables, graphics, maps, etc. The reports
and the files currently available are shortly introduced in this manual.

See also

MELASIM program
MELAOPT program
MELA extensions

MELA commands
MELA parameters

General MELA command EXIT
General MELA command INCLUDE
MELASIM command SIMULATE
MELAOPT command SOLVE

Parameter definition files (par type files)
Problem definition files (mdl type files)
Symbol definition file (SYMBOL.SYM file)

Session monitoring and troubleshooting
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MELA Core
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Program MELASIM

Functions

MELASIM is the stand management and development simulator of the MELA software.

The MELA simulation is based on user-supplied forest resource data. The details of the

simulation are limited by the built-in routines and models, and controlled with a

MELASIM commands, user-supplied MELA parameter values and specific simulation

instructions. The simulation control is

e either automatic on the basis of general event definitions (see the EVENT
parameter) valid for all management units

e or user-supplied when specific prescriptions are provided for each management unit
separately.

Event definitions and other parameter values should be customized for each simulation
application.

The MELASIM program is used, for example, for the following tasks:

e simulation of (optional) management schedules for the management units (or
equivalent),

e updating of initial forest resource data, and

e re-simulation of the management schedules selected in a MELAOPT solution.

In addition, initial forest resource data can be updated as a separate task or as a part of
the simulation of management schedules using the pre-simulation option of MELASIM
(see the YEARS parameters).

The purpose of the simulation of optional management schedules is to generate feasible
management alternatives of stands for the MELAOPT optimisation phase. The
simulated management schedules are stored in msd and msc type files (see figure 1 in
the Files section, management schedule files (msd type files) and the decision data
record). In larger applications, the number of management schedules may become high
and need a lot of disk storage. Therefore only decision data variables reguested using
FOREST_REPORT parameter in the analysis are usually stored.

Sometimes there is a need to have more detailed information on those management
schedules selected in optimisation. The purpose of the re-simulation is to restore the
management schedules selected in a MELAOPT solution with sufficient details for
presenting and storing the results. Event definitions and other parameter values (the
OUTPUT and FOREST_REPORT parameter excluded, see note 2) must be equal to the
original simulation of management schedules. Re-simulation requires a simulation
instruction file (a sms type file) from the MELAOPT solution, see the MELAOPT
command REPORT SUMMARY.

Simulation parameters
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Only some frequently used parameters are introduced here. For more information and
additional parameters, see MELA parameters.

Notice that the simulation of management schedules is sensitive to all parameters.
If exactly the same simulation results are required in different MELASIM applications,
all simulation parameters must have exactly the same values.

General simulation instructions :

YEARS - The YEARS parameter defines the calculation
period and its sub-periods. The time period is
expressed either in relative (default) or absolute
terms.

OUTPUT - A collection of instructions, for example, for
storing management schedules, printing forestry
unit and management unit level summaries, and
collecting sample plot data into files.

SIMULATION_CONTROL - A collection of essential simulation control
parameters.

LAND_VALUES - The LAND_VALUES parameter defines land
values for the calculation of the net present value
of future revenues (NPV). Relevant land values
should be defined for each application.

FOREST _REPORT - The FOREST_REPORT parameter defines the
design, contents and layouts of MELA forest level
summary reports (see sum type files). It may
include data collection requests resulting collective
variables available as decision data variables in the
optimisation and in the compilation of reports.

Event definitions:

EVENT - Event definitions describe optional events
available in the simulation of management
schedules. Each occurrence of the EVENT
parameter generates another alternative event for the
automatic simulation. Specific (user-defined) event
definitions are required for each different simulation
application.

EVENT _DEFAULTS - Default values for optional items of the event
definitions. Default values will be used instead of
the missing event definition items.

Input file types for simulation

The input for MELASIM consists of initial forest resource data, simulation instructions
and some obligatory system files.
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Some typical input files:

rsd type files - User-supplied initial forest resource data.

rsu type files

xml type files

sms type files - Standwise simulation instructions (for

smu type files simulation of management proposals or re-
simulation).

par type files - MELA parameter values (including event
definitions) specific to each application.

Output file types from simulation

The output files from MELASIM transfer simulation results directly for further
processing in MELAOPT and to the user.

Some typical output files:

msc type files - A description of the management schedule
data in the respective msd type file.

msd type files - Management schedule data. See note 1 and
note 2.

sum type files - Forest level summary (decision data) reports.

In MELASIM, the generation of sum type files
is controlled by the items (2) and (5) of the
OUTPUT parameter and by instructions for the
generation of summary reports. See note 3.

Computing capacity

The capacity of MELASIM depends on the program version being used. Some other
limits and general recommendations are given here.

The maximum number of management units in one rsd type file is limited in each
MELASIM version. If there are more management units, they can be organized into
several rsd type files.

The maximum number of sample plots in each management unit can be controlled with
the item (11) of the SIMULATION_CONTROL parameter. If the number of sample
plots in the initial data exceeds the parameter value, extra sample plots constitute an
additional management unit. As a result, confusions in further processing of results may
occur.

The number of sample plots in one management unit should never exceed 100 sample
plots assuming that the average number of simulation trees for each sample plot is 10.
The maximum number of simulation trees on a sample plot is limited to 500.
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The maximum number of simulated management schedules for each management unit
can be controlled with the item (8) of the SIMULATION_CONTROL parameter. If the
maximum number is reached, the management schedule with natural processes is still
simulated and the simulation is continued in the next management unit. However,
confusions are likely to occur if limits of this kind are set.

The overall computing capacity for a single management unit is restricted by memory
available for a management unit and for a management schedule. The amount of
memory required is a function of the number of sample plots and sample trees in a
management unit, the number of sub-periods and the number of optional events. The
capacity of simulation memory should become critical only in extreme cases.

Sampling of stands over forest area, using moderate calculation periods and limiting the
amount of feasible management schedules can be used to reduce computing if
necessary.

If there are plenty of simulation periods and optional events, the number of management
schedules can rise high. In the case of thousands or more of management units and
hundreds of thousands management schedules, the disk capacity can become critical.

Limiting the amount of decision data variables stored from the simulation of alternative
management options can be used to reduce the requirement for the disk space. Re-
simulation can be used to produce more detailed information on selected management
schedules, if necessary.

Notes

1. Management schedule (msc and msd type) files store and transfer selected decision
variables from MELASIM to MELAOPT.

2. In re-simulation, the item (1) of the OUTPUT parameter should be set to '0'.
Otherwise originally simulated management schedules will be lost.

3. The default naming of sum type files is different in MELASIM and MELAOPT.
For details, see forest level summary report (sum type) files.

See also

MELA parameters
MELA files
Program MELAOPT
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Program MELAOPT

Functions

MELAOPT is the integrated forest production and stand management optimiser module
of MELA. On the basis of the user-supplied optimisation problem (objective and
constraints), both the forest and stand level solutions are searched from the stand level
management schedules. The forestry unit in question may consist of several members
on several decision hierarchy levels. Constraints can be given both for the whole
forestry unit and for its subsets.

JLP (Lappi 1992) is the LP solver module in MELAOPT. In addition to embedded JLP
routines, MELAOPT consists of routines for reading initial data and problem
definitions, transmitting them into the JLP routines and generating MELAOPT reports
based on the JLP solutions.

MELAOPT performs the following tasks:

« solves JLP optimisation problems,

« generates different kinds of reports from the solution, and

« generates re-simulation instructions of the selected management schedules

The MELAOPT program can be run in two modes:
« MELAOPT mode (see the SOLVE command), and
e JLP mode (see the JLP command)

A typical analysis process consists of the following steps:

« selection of relevant decision variables,

« formulation of the optimisation problem at the forest level,

« selection of the forest and stand level solution (the SOLVE or JLP commands),
« generation of requested reports and files (the REPORT command), and

« analysis and evaluation of the results.

Optimisation parameters

Only some frequently used parameters are introduced here (the generic name of the
parameter in Finnish in brackets):

C_VARIABLES - Names of the c¢ variables stored in
management unit records of initial data (rsu or
rsd type) files.

INTEGERAPPROXIMATION - The presentation of the JLP solution, true
optimum or integer approximation.

FOREST REPORT - The FOREST_REPORT parameter defines
the design, contents and layouts of forest level
summary reports (see sum type files).
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Input file types for optimisation

The input for MELAOPT consists of materials such as initial forest resource data,
management schedule data, optimisation problem definitions and some obligatory

system files.

Some typical input files:

rsd type files

msc type files

msd type files

par_type file

mdl type files

Output file types from optimisation

- User-supplied initial forest resource data.

- The description of management schedule
data in the respective msd type file.

- Management schedule data. Notice that
management schedule (msc and msd) files
store and transfer the selected decision
variables from MELASIM to MELAOPT.

- MELA parameter values.

- JLP problem definitions.

The output files from MELAOPT transfer optimisation results directly to the user and
for further processing with user programs and with MELASIM (re-simulation).

Some common output files:

sol type files

sch type files

shp type files
mrg type files

sum type files

msc type files
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- Forest level solution reports.

- Management schedule (stand level
solution) reports.

- Shadow price reports.
- Cost of change reports.

- Forest level summary (decision data)
reports. In MELAOPT, sum type files are
generated by request using instructions
given by FOREST_REPORT parameter
definition.

Notice that default naming of sum type files
is different in MELASIM and MELAOPT.

- A description of forest level summary data
in the corresponding msd type file



msd type files

mps type files

mpu type files

sms type files

Computing capacity

- Forest level summary data for further
processing.

- Selected simulation and decision variables
in binary files for further processing (for
example, for transmission into user's forest
database).

- Selected simulation and decision variables
in text files for further processing (for
example, for transmission into user's forest
database).

- Standwise simulation instructions for the
transmission of the re-simulation
instructions of the selected management
schedules from MELAOPT to MELASIM.

MELAOPT versions in different sizes are available for computers with different
capacity and for different types of applications.

MELAOPT memory requirements depend on following factors:

e number of management units,

« number of management schedules in management units,
« number of decision variables defined at the JLP 'xvar' section,
e number of constrains in a problem definition, and

e number of ¢ variables in initial data.

See also

Program MELASIM
MELAOPT command SOLVE
MELAOPT command REPORT
MELAOPT command SUM UP
MELAOPT command JLP
MELA parameters

MELA files
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MELA Extensions
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Extension for initial data conversion

Functions

The MELA extension for initial data conversion is a routine which can read in the initial
forest data (stand, stratum and/or tree records) from a text file. The extension also
collects simulation trees from theoretical distributions based on stand and stratum data
if no measured trees are available and, thereafter, furnishes the trees representing a
number of stems per hectare with other variables such as height and age necessary for

predictions.

The conversion is implemented as a part of the simulation run.

Parameters

Only some frequently used parameters are introduced here (the generic name of the

parameter in Finnish in brackets):

FOREST DATA FILES

DIAMETER_DISTRIBUTION

SMALL_TREE_DIAMETER_MODEL

Input file types for initial data conversion

- The parameter

FOREST_DATA FILES controls the
use of the initial data files (rsd, rsu and
xml type files) and the files with stand
simulation instructions (sms and smu
type files).

- The DIAMETER_DISTRIBUTION
parameter defines the usage of
alternative basal area diameter
distributions. It can also be used to
define the calibration of the predicted
diameter distribution.

-The SMALL_TREE_DIAMETER_
MODEL parameter controls the choice
of the diameter model used in the
calculation of the diameter for the
computed trees derived from the height
distribution. The height distribution is
used for tree strata where mean diameter
is below 5 cm.

The input for the initial data conversion consists of materials such as initial stand data
and, parameters and some obligatory system files.

Some typical input files:

32



rsu type files - User-supplied stand data text file.

xml type files - User-supplied stand data xml file.
par_type file - MELA parameter values.

Output file types from initial data conversion

The result of conversion can be stored in a rsd type file to be used later in the
optimisation, or in possible successive simulation runs as an input file.

rsd type files - Initial forest resource.

See also

Program MELASIM

Stand data record

Stratum data record

Tree data record

FOREST DATA FILES parameter

DIAMETER DISTRIBUTION parameter
SMALL TREE DIAMETER MODEL parameter
MELA files
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Extension for simulation instruction conversion

Functions

The MELA extension for simulation instruction conversion is a routine which can read
in simulation instructions for management units from a text file. The extension can also
translate the user-specific management prescriptions into the definitions applied in the
simulation if the event code list is given by the user.

The conversion is implemented as a part of the simulation run.

Parameters

Only some frequently used parameters are introduced here (the generic name of the
parameter in Finnish in brackets):

FOREST DATA FILES - The parameter FOREST_DATA_FILES
controls the use of the initial data files (rsd,
rsu and xml type files) and the stand
simulation instructions (sms and smu type)
files.

SMU_VARIABLES - The parameter SMU_VARIABLES defines
the variables of the stand simulation
instruction record in the stand simulation
instructions text (smu type) file for
transferring management prescriptions to the
MELA simulator.

SMU_YEAR_CODES - The SMU_YEAR_CODES parameter
converts the user-specific year codes of
management prescriptions into the MELA
event years.

Input file types for simulation instruction conversion

The input for the simulation instruction conversion consists of materials such as
simulation instructions, parameters and some obligatory system files.

Some typical input files:

smu type files - User-supplied stand simulation instruction
text file.
par_type file - MELA parameter values.
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Output file types from simulation instruction conversion

The result of conversion can be stored in a sms type file to be used in possible
successive simulation runs as an input file.

sms type files - Stand simulation instruction file.

See also

Program MELASIM

Stand simulation instruction record
FOREST DATA FILES parameter
SMU_ VARIABLES parameter
SMU_ EVENTS parameter
SMU_YEAR CODES parameter
EVENT parameter

MELA files
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Extension for updating of stand data

Functions

The MELA extension for updating of stand data is a routine which exports in a text file
a set of tree stratum variables (SMT variables) calculated from the tree variables of
simulation record.

It is also possible to incorporate simulation instructions into updating process. However,
in those cases the simulation cannot be extended to calculate the estimates of future
growth. Therefore, also the choice of SMT variables is limited. If the updating
incorporates simulation instructions, the simulation for the estimate of future growth
should be done separately.

The updating and the export of stratum data should be implemented as a separate
simulation run. Pre-simulation is possible only if SMT variables are not exported.

Parameters

Only some frequently used parameters are introduced here (the generic name of the
parameter in Finnish in brackets):

UPDATED_STAND_DATA_FILES - The parameter controls the generation of
smt type files. The files are reported only by
request.

SMT_VARIABLES - The parameter SMT_VARIABLES defines
the variables of the updated stratum data
record to be stored into the smt type files.

SMT_WEIGHTS - The parameter SMT_WEIGHTS defines
the weighting measure to be used during the
calculation of the specific stand stratum
variables.

Input file types for updating of stand data

The input for updating of stand data consists of materials such as initial data (rsu and
xml type file), simulation instructions (optional), parameters and some obligatory
system files.

Some typical input files:

rsu type files - User-supplied initial stand data text file.
xml type files - User-supplied initial stand data xml file.
par_type file - MELA parameter values.
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Output file types from updating of stand data

The result of updating can be stored in a smt type file to be transferred to user
programs.

smt type files - Updated stand data text file

Notes

1.  Extension for updating requires rsu or xml type file as input.

See also

Program MELASIM

Simulation record

Updated stratum data record

UPDATED STAND DATA FILES parameter
SMT VARIABLES parameter

SMT WEIGHTS parameter

MELA files
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Hierarchical forestry units in MELA

Functions

The MELA programs possess capabilities to process hierarchical forestry units. The
management units may belong to several hierarchical and overlapping categories or
domains. It is also possible, for example, to set constraints to members of hierarchical
forestry units in MELAOPT problem definitions and to use short references to hierarchy
members in MELA commands.

There are two complementary ways to refer to the parts of forestry units in the MELA
programs:

« MELA decision hierarchies, and

« JLP domains.

Both MELA decision hierarchies and JLP domains may appear simultaneously.

Notes

1. A MELA decision hierarchy in MELAOPT is, in fact, a specific application of the
JLP domains.

See also

MELA decision hierarchy
JLP domain definitions
Program MELAOPT
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MELA decision hierarchy

Functions

The forestry units may comprise several sub-units on several (organisation or decision)
hierarchy levels.

MELA decision hierarchy definitions are used, for example, for following purposes:

« to refer with a short name in MELA commands to the individual members or all the
members of hierarchical forestry units,

o to define constraints for the individual members of hierarchical forestry units in
MELAOPT (or JLP) problems being solved, and

o to select report categories in MELAOPT commands.

FORESTRY UNIT

REGIONS

DISTRICTS

MANAGEMENT
UNITS

Figure 1: The hierarchical structure of the forestry unit FX and examples of JLP
domains.

Actual MELA decision hierarchies are described in par type files (see example 1). Each

decision hierarchy definition must contain two types of parameters:

e names of the decision hierarchy levels (see the forestry unit LEVELS parameter
and FX, REGIONS and DISTRICTS in figure 1)

e members of each level in the decision hierarchy (REGION level members SR, WR,
NR and DISTRICT level members F1, F2, F3, F4 and F5 in figure 1).

In principle, the number of hierarchy levels and their members in MELA is unlimited.

However, the software and computing capacity may set limits to the number of
hierarchy levels and members in practice.
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Instructions

For further instructions, see the forestry _unit argument of the SIMULATE command
and initial data files (rsd type files).

The reference to the actual decision hierarchy is selected in a MELA program session
using the FORESTRY_UNIT parameter.

Notes

See also

The name of the par type file containing the decision hierarchy definitions must
equal to the name of the forestry unit described in the file. The decision hierarchy
selection may appear during a MELA program session or in the MELA_SET.PAR
file for the convenience, the default hierarchy reference should always be found in
the MELA_SET.PAR file.

The names of decision hierarchy parameters (FX_LEVELS, FX, SR and NR in
example 1) must begin at column 2 on input lines (if not, error exit will occur). See
user parameters in the section Parameter definitions and the MELA parameters
FORESTRY_UNIT, forestry _unit_LEVELS and forestry_unit_members.

The stands belonging to the smallest logical and physical decision unit should
belong to the same lowest level member of the decision hierarchy and consequently
to the same initial data (rsd type) file.

The names of the rsd type (and output) files belonging to the forestry unit are
automatically generated from the lowest level members of the decision hierarchy
described in the forestry_unit.PAR file, see example 1.

JLP domain definitions

Initial parameter settings file (MELA SET.PAR file)

Parameter definition files (par type files)

Initial data files (rsd type files)

Program MELAOPT

MELASIM command SIMULATE

FORESTRY UNIT parameter

forestry unit LEVELS parameter

forestry unit members parameter

Examples

Example 1: A simple decision hierarchy definition.

*

*

FX.PAR *
Decision hierarchy levels of the forestry unit FX

FX LEVELS
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#FX
#REGION
#DISTRICT

* The names of the members of each level
* in the decision hierarchy.

* Region level sub-units of FX

FX

#SR Southern Region
#NR Northern Region
#WR Western Region

* District level sub-units of SR

SR
#F1 District F1
#F2 District F2
#F3 District F3

* District level sub-units of NR
NR

#F4 District F4

#F5 District F5

* Notice that WR has no lower level members.
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JLP domain definitions

Functions

MELA management units can be grouped into categories or JLP domains. In principle,
JLP domains are any subsets of management units.

JLP domains are used, for example, for the following purposes:

o to define constraints for groups of management units in MELAOPT (or JLP)
problem definitions, and

o to select report categories in MELAOPT commands.

JLP domains are defined via logical statements in terms of the management unit
variables (c variables in rsd type files) and the actual decision hierarchy.

c variables are provided in MELA in initial data files (rsd type files). Additional ¢
variables can also be generated using JLP ‘ctran’ transformations (see Lappi 1992).

Domain definitions may appear, for example, in MELAOPT (JLP) problem definitions
(see problem definition files (mdl type files)) and in report requests (see the MELAOPT
command REPORT).

Notes

1. JLP domains may well be (in fact they usually are) overlapping.

See also

Management unit record (c variables in rsd type files)
Initial data files (rsd type files)

Problem definition files (mdl type files)

Decision hierarchy

Program MELAOPT

MELAOPT command REPORT
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Tree selection routine

Functions

In MELA, there is a general routine to select trees in treatments, for example, to be
removed in cuttings or to be saved for the reason of biodiversity. The stepwise tree
selection procedure is controlled by selection instructions. Selection instructions make it
possible to define several details of the tree selection for different kinds of treatments.
The default values for selection instructions are built in the routines calling the tree
selection, for example in cutting and pruning routines. In some cases, for example in
thinnings, users can define also their own selection instructions via the EVENT_CALL
item of the EVENT parameter in the user-supplied event definitions. The user-supplied
selection instructions for each event override the built in defaults.

Tree selection procedure

Trees are selected separately on each sample plot of a management unit (see the
simulation record) in the current MELA simulator. Selection instructions may be
provided for one or several selection groups on a sample plot. The selection routine
returns the number of stems selected for each tree of a sample plot to the calling routine
for further processing.

The tree selection procedure on a sample plot proceeds by selection groups in the order
of the actual selection instructions. In each selection group, the convergative iteration
tries to reach the requested selection quantity (see specific EVENT_CALL arguments of
the EVENT parameter for each basic event). The selection procedure stops immediately
when the requested total quantity on the sample plot is reached, omitting the trees left in
current selection group as well as the selection groups still left. If the selection routine
fails to reach the requested quantity completely, a warning message is given and the
current, more or less faulty selection is returned as a final result to the calling routine.

The selection priority of the trees in a selection group is determined by the selection
factor (y) which depends on the value (x) of the actual priority variable in the priority
function

y=ax+b

where a is the slope of the priority function, and b is determined iteratively by the
selection routine on the basis of the requested selection quantity and the actual trees in
the selection group. The value of slope in the priority function defines the selection
principle, for example

Selection instructions

Selection instructions consist of
« overall selection range definitions for the whole sample plot, and
e asection for each different selection group on a sample plot.
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The overall selection range is a set of trees which is determined by one or more overall
selection criteria. If more than one criterion is given, the logical operator AND is
applied between the given criteria. Furthermore, trees are selected from the overall
selection range only.

Selection groups are sets of trees with their own selection instructions. Selection groups
are defined via the tree variables of tree records, such as diameter, age, etc. The order of
the groups in the selection instruction determines also the priority of the groups in the

selection of the requested quantity. Selection groups definitions include

e selection group definition (range variable and bounds), and

o selection parameters (priority variable, slope of the priority function and target
proportion of overall quantity of trees to be left after selection).

For the overall quantity to be left, see specific EVENT_CALL arguments of the
EVENT parameter for each basic event.

The selection instruction is a floating point vector having the following structure:

(1) number of following overall selection range criteria (i.e. groups of items (2) - (4))
parameters repeated for each overall selection range, items (2) - (4)

(2) index of the overall selection range variable in the tree record, see the tree variables of the
simulation record

(3) lower bound for the overall selection range variable (lower and upper bounds define the
interval from which the trees are selected)

(4) upper bound for the overall selection range variable (lower and upper bounds define the
interval from which the trees are selected)

(5) number of following selection groups
selection instructions repeated for each selection group, items (6) - (11)

(6) index of the range variable of the selection group, see the tree variables of the simulation
record.
‘0 trees in the overall selection range and still left untouched in the
previous selection groups (for the last selection group only)

(7) lower bound for the range variable of the selection group
<0 others than the absolute value of the lower bound are included in the selection
process
>0  all values between the lower and upper bound (excluding bounds) are
included in the selection process

(8) upper bound for the range variable of the selection group
<0 others than the absolute value of the upper bound are included in the selection
process
>0  all values between the lower and upper bound (excluding bounds) are
included in the selection process

Notice the exceptional interpretations of the following item combinations:
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® @ ©
2 -1 1 refers to the dominant tree species and
2 -1 -1 others than the dominant tree species,
see the sample plot variable (32) of the simulation record

(9) index of the priority variable in the tree record

(10) slope of the priority function

<0 trees with a lower value of the priority variable have a higher selection
priority, for example, low thinnings. A low value means that the
selection proceeds from the smallest values of the priority variable
until the requested selection quantity is reached

=0 all trees have equal priority (regardless the value of the selection variable)

>0  trees with a higher value of the priority variable have a higher selection
priority, for example, high thinnings. A high value means that the
selection proceeds from the highest values of the priority variable until
the requested selection quantity is reached

(11) target proportion of overall quantity to be left in the individual selection group. For the
expression of the selection quantity, see specific EVENT_CALL arguments of the
EVENT parameter for each basic event
<=1 refers to the target proportion to be left in the group in terms of the
overall quantity to be left, for example 0.25
>1  refers to the aimed absolute quantity to be left in the group in the selection

The upper and lower bounds (items (7) and (8)) for the limiting variable for the
selection group can be interpreted as the following combinations, see the exceptions of
the selection instructions above and example 1:

combination interpretation

lower bound > 0 and upper bound >0 trees with the value of the limiting variable
between lower and upper bounds, except the
bounds themselves, constitute the selection
group (from which the trees are selected)
lower bound < 0 and upper bound <0 trees with the value of the limiting variable
other than the absolute value of the lower or
upper bound constitute the selection group
lower bound < 0 and upper bound >0 trees with the value of the limiting variable
less than upper bound, except the absolute
value of the lower bound, constitute the
selection group

lower bound > 0 and upper bound <0 trees with the value of the limiting variable
greater than lower bound, except the absolute
value of the upper bound, constitute the
selection group

Notes
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See also

All trees not included in the selection group definitions are excluded from the
selection and left untouched.

The validity of any new applications of selection routine, for example, new event
definitions, should be carefully tested with sufficient tree and sample plot material.

EVENT parameter

Simulation record

Calls of basic event routines

Examples

Example 1: Interpretations of some bound values in the tree selection.

lower bound 2 upper bound 4
————————————— ++++ 44— -
0 1 2 3 4 5 6 7 8 9

lower bound -2 upper bound -4
B e L o o o o o
0 1 2 3 4 5 6 7 8 9

lower bound -2 upper bound 4
e i o el S A A S e

0 1 2 3 4 5 6 7 8 9
lower bound 2 upper bound -4

————————————— ot
0 1 2 3 4 5 6 7 8 9
lower bound 2 upper bound 10

————————————— B i o o o
0 1 2 3 4 5 6 7 8 9
lower bound 0 upper bound 4

—+++++++ - =
0 1 2 3 4 5 6 7 8 9
The character '-' on the explanation rows refers to

values outside of the selection range and '+' to
values included in the selection range.

A high absolute value of the slope (item (10) of selection instructions) generates more
strict dependence of the selection priority on the value of the selection variable or, for
example, different size trees have different selection priorities. A low absolute value of
the slope means less dependence on the selection variable, or all trees have almost the
same selection priority. There are no universal rules of slope value for different
treatments.

Example 2: A tree selection instruction with interpretation.
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A selection instruction (items 1-23, cf. the EVENT CALL arguments
38 in example 1 in section "Calls of baSIC event routines"):

1339 3315%%9 3102 -1-18-0.50.2002028-0.50

Interpretation of the items 1-23:
items value explanation

1 1 number of overall selection criteria

2-4 first overall selection criterion
3 - overall selection range variable
3 - lower bound for overall range variable
99 - upper bound for overall range variable

(trees with diameter 3-99 cm are
included in the overall selection range)

5 3 number of selection groups

6-11 first selection group
- range variable of selection group

5 - lower bound for range variable

9 - upper bound for range variable
- priority variable
- slope of priority variable
- target proportion of quantity to be left
(trees with diameter 15-99 cm starting
from bigger ones in terms of diameter,
all trees in group can be selected)

12-17 second selection group
2 - range variable of selection group
-1 - lower bound for range variable
-1 - upper bound for range variable
8 - priority variable
- slope of priority variable
- target proportion of quantity to be left
(trees other than dominant tree species can be
selected, starting from trees with smallest stems
volume. Amount to be left int his group is up to
20 % of overall quantity to be left, in terms of
event specific selection quantity)

N O

18-23 third selection group
- range variable of selection group
- lower bound for range variable
- upper bound for range variable
- priority variable
.5 - slope of priority variable
- target proportion of quantity to be left
(all trees in overall selection range left
untouched in previous groups starting from
smaller ones, all trees in group can be selected)

[eNeoNc NoNoNe)

16-

Example 3: Default tree selection instructions for cuttings and tending of young stands.

Basic event routine (identification number)

default selection instruction

Thinning based on basal area instructions (2.1)
2369917 -99122-1-18-0.5000028=-0.50

Clear cutting (2.2)
236 9917 -99 11000800
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Thinning based on number of stems instructions (2.3)
2039917 -9913315993102-1-18-0.50000218=-0.50

Over story removal (2.4)
2 37 99 17 -99 1 1 14 0.5 2.5 8 3 0

Seed tree cutting (2.5)
2 36 9917 -991 2 2 1.510 4 000004 -550

Shelterwood cutting (2.6)
2369917 -99122 -209994000004-50

Tending of young stands (3)
2301817 -991 22 -1 -18 -0.5000028 -0.50

When user-supplied tree selection instructions are not given (see specific
EVENT_CALL arguments of the EVENT parameter for each basic event), built-in
default selection instructions in example 3 are used.
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MELA COMMANDS
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General information about MELA commands

MELA command types

MELA commands are used to perform desired actions during MELA sessions.
Commands can be used in a free order and they are executed one by one in the order
provided.

The two types of MELA commands are
« general commands which are common to all MELA programs, and
e program (MELASIM or MELAOPT) specific MELA commands.

General syntax of the MELA commands

command/option=option value [/option=option value]
argument_value|[ argument value]

All input to the MELA programs must be given in upper case letters, except commands
in the MELAOPT programs JLP mode. JLP commands must be given in lower case

letters.

Arguments

command A valid MELA command name.

option An option name. An option is a parameter with only one value.

option_value A relevant numeric or character value depending on the option
(parameter) type.

argument_value A character string separated by spaces from the command name
and the other arguments. Each argument has a position dependent
interpretation.

See also

Program specific MELA commands:

MELASIM:

SIMULATE
MELAOPT:

SOLVE

SUM_UP

REPORT

JLP
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General MELA commands:

EXIT
INCLUDE
RECALL
SHOW

MELA parameters

51



MELASIM Commands
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SIMULATE

Name

SIMULATE

Name in Finnish

SIMULOI

Description

MELASIM command SIMULATE simulates feasible management schedules for the
management units of the forestry unit(s).

Syntax

General syntax of the SIMULATE command is

|SIMULATE application forestry unit[,forestry unit] instructions

or

|SIMULATE application forestry unit instructions sub_unit

Arguments

application

forestry unit

A name of the par type file containing application or context
dependent MELASIM parameters. The MELA command
INCLUDE can be used to read parameters from other files. For
example, the application value 'MS' refers to the MS.PAR file.
The simulation of management schedules is sensitive to all
parameters. If exactly the same simulation results are required in
different MELASIM applications, all simulation parameters must
have exactly the same values. See Program MELASIM for a
general set of simulation parameters and General Information about
MELA parameters for the definition of application or context
dependent parameters.

A reference to the forest resource data (rsd, rsu or xml type files)
of the forestry unit.

The value of forestry unit can be
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e a reference to the decision hierarchy description for
forestry unit in a par type file (for details, see the
description of par type files, the FORESTRY_UNIT and
forestry unit LEVELS parameters and the decision
hierarchy). The names of rsd type files belonging to
forestry _unit are automatically generated from the lowest
level members of the decision hierarchy described in the
forestry unit.PAR file. See note 1 and note 2.

« a name of the rsd type file containing forest resource data
of the whole forestry unit. For example, if FX.PAR and
decision hierarchy definitions are absent, the value FX
refers directly to the FX.RSD file. See note 3.

instructions A reference to the standwise simulation instructions (sms or smu

type files) of the forestry unit.
The value of instructions can be

¢ the value of the proposals component in a name of the sms
type file containing user-supplied management proposals
for individual management units, only in the simulation of
user-supplied management proposals.

e a name of the MELAOPT optimisation problem (an mdl
type file), only in the re-simulation of the management
schedules selected in a MELAOPT solution. See note 4.

sub_unit A name of the individual member in the decision hierarchy of the

Notes

forestry unit. A sub-unit argument is used only in the case of re-
simulation of the management schedules selected in a MELAOPT
solution for one individual member of the decision hierarchy,
instead of the whole forestry unit.

The reference to the decision hierarchy description for each forestry unit must be
provided in a separate par type file.

The actual decision hierarchy is given with the FORESTRY_UNIT parameter
before the SIMULATE command. If only one decision hierarchy is used, the
FORESTRY_UNIT parameter should be given in the MELA_SET.PAR file. For
example, if the parameter description FORESTRY_UNIT#FX is found in
MELA_SET.PAR, the decision hierarchy definitions of the FX.PAR file are
automatically made available for the MELA session.

MELASIM output files are generated separately for each rsd type file of the forestry
unit.

Re-simulation is possible only if the standwise simulation instruction (sms type) file

from the MELAOPT solution is available. For the generation of sms type files, see
the MELAOPT command REPORT SUMMARY.
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See also

MELASIM program

MELA decision hierarchy
FORESTRY_ UNIT parameter
forestry unit LEVELS parameter
FORESTRY_ REPORT parameter

General simulation instructions
Event definitions

Input file types for simulation
Output file types from simulation
Notation, conventions and layout

Examples

Example 1: The simulation of alternative management schedules.

[SIMULATE MS FX

Simulate forest management schedules for the stands according to the parameters given
in the MS.PAR file. If FX.PAR exists, stand data come from rsd type files defined by
the decision hierarchy in the FX.PAR file, otherwise from the FX.RSD file.

Example 2: The re-simulation of the selected management schedules.

[SIMULATE MSR FX S2

Re-simulate the selected management schedules for the management units of the
forestry unit FX on the basis of the MELAOPT problem defined in the S2.MDL file
and collect the information requested in the MSR.PAR file.

In order to get consistent re-simulation results, the parameters in the MSR.PAR file
have to be equal to the simulation of the original management schedules (except the
OUTPUT parameter). Nevertheless, experiments with careful interpretation can be
made by changing the re-simulation parameters.

In the re-simulation, the item (1) of the OUTPUT parameter should be set to '0'.
Otherwise originally simulated management schedules will be lost.
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MELAOPT Commands
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SOLVE

Name

SOLVE

Name in Finnish

RATKAISE

Description

MELAOPT command SOLVE finds a production program for the forestry unit and
relevant management schedules for the management units in accordance with the user-
supplied objective and constraints over time (for the present formulation of the MELA
optimisation problem, see JLP User’s Guide by Lappi 1992). Command SOLVE prints
automatically a short forest level solution found for all the domains referred in the
problem definition of the actual mdl type file (see the REPORT SOLUTION
command).

Notice that the simulated management schedules define the search space in the
MELAOPT optimisation. Solutions are found among the management schedules of the
actual msc and msd files of the forestry unit only. It is necessary to simulate
management schedules for each different application type separately.

Syntax

|SOLVE problem forestry unit[,forestry unit]

Alternative syntax

|SOLVE problem forestry unit[&forestry unit]

In the case of the comma (',") as a delimiter between forestry units, the problem is solved
for each forestry unit separately.

The character ampersand (‘&) as a delimiter between forestry units means that the
problem is solved for all the forestry units together.

Arguments

problem A name of the mdl type file containing the linear programming
problem definition.

The linear programming problem is provided in the JLP problem
definition language. JLP 'xvar' and 'prob' sections are needed at
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least. For further information about problem definitions, see JLP
User's Guide in Lappi (1992) and the description of mdl type files.

For available decision data variables, see the MSD_VARIABLES
and FOREST_REPORT parameters.

See note 1.

forestry unit A reference to the initial data (rsd type) files and the management
schedule data (msc and msd type) files of the forestry unit.

The value of forestry_unit can be

o either a reference to the decision hierarchy description file of
the forestry unit,

e or a name of the rsd type file containing initial data and of the
msc and msd type files containing the management schedule
data.

See note 2.

Notes

1. It is recommended to design in advance a number of relevant problem definitions
(mdl type files) for common forest management problems. They can then be used
for mapping the feasible solution space (or the limits of the production potentials) in
the first phase of planning. In the second phase of planning, some or one of these
solutions can probably serve as the starting point for defining the final production
program.

2. A considerable time may be needed to read all initial data files (rsd type files) and
management schedule files (msc and msd type files) of large forestry units.

See also

MELAOPT program

REPORT SOLUTION command
JLP command

Decision hierarchy

Optimisation parameters

Input file types for optimisation
Output file types from optimisation

Examples
Example 1: The selection of a production and management program for a single forestry unit.

[soLvE s2 Fx
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Solve the optimisation problem given in the S2.MDL file using the management
schedules for the forestry unit FX.

If FX.PAR exists, initial data are obtained from rsd type files and management
schedule data from msc and msd type files defined by the decision hierarchy in the
FX.PAR file, otherwise from the FX.RSD, FX.MSC and FX.MSD files.

Example 2: The selection of a production and management program for two forestry units in
one.

[sOLVE s2 FlaF2

Solve the optimisation problem given in the S2.MDL file for the forestry units F1 and
F2 together.
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SUM_UP

Name

SUM_UP

Name in Finnish

SUMMAA

Description

MELAOPT command SUM_UP adds up content of one or several msc and msd type
files into a sum type report file. The absolute prerequisite is that the used msc and msd
type files generated either in optimisation or in re-simulation are fully compatible by
their contents. The FOREST_REPORT parameter controls the contents of the processed
sum type file. Notice that SUM_UP does not apply for JLP domain definitions.

Syntax

a) no hierachical forestry unit

[SUM _UP application {>report}

Arguments

application A name of the par type file containing the names of the msc/msd
type files to be added up.
The content of the "application'.PAR is:
‘application’
#the title for the sum type report (optional)
#the name of 1st msc/msd file without msc/msd extension

#the name of n'th msc/msd file without msc/msd extension
>report A name of the sum type report file (optional), if omitted the default
will be 'application’.SUM. The output control character (>) belongs

to ecplicitely defined report request.

b) using hierachical forestry unit

|SUM_UP forestry unit problem O/S {>report}
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Arguments

forestry unit A name of the decision hierarchy description par type file, i.e
forestry_unit.PAR defined by the FORESTRY_UNIT and
forestry_unit_LEVELS parameters and the decision hierarchy

definition.
problem A name of the mdl type file
o/s O or S depending if the msc and msd files are from the

optimisation (O) or from the re-simulation (S)

>report A name of the sum type report file (optional), if omitted the default
will be ‘forestry_unit_problem_O/S'.SUM. The output control
character (>) belongs to ecplicitely defined report request.

Examples

Example 1: The summing using par type definition file TEST.PAR without hierarchical
forestry unit. The sum type report file name will be TEST.SUM.

[suM UP TEST

The contents of the TEST.PAR file e.g.:
TEST
#Sum of F1 and F2
#F1 F1 NPV O
#F2 _F2 NPV O

Example 2: The summing using par type definition file TEST.PAR without hierarchical
forestry unit. The sum type report file will be F1_F2_REPORT.OUT.

[suM UP TEST >F1 F2 REPORT.OUT

If the extension OUT is omitted the report name will be F1_F2_REPORT.

Example 3: The summing using par type decision hierarchy definition file FX.PAR and
according to the optimisation problem NPV.MDL generated msc and msd
type files. The sum type report file will be FX_NPV_O.SUM.

[suM uP Fx NPV O

Example 4: The summing using par type decision hierarchy definition file FX.PAR and in
the re-simulation generated msc and msd type files. The sum type report file
will be FX.SUM.

SUM UP FX NPV S >FX.SUM
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REPORT

Name

REPORT

Name in Finnish

TULOSTA

Description

MELAOPT command REPORT generates requested reports and files from the
MELAOPT solution for the whole forestry unit as well as its sub-units and other
domains. There are available both forestry unit level and management unit (stand) level

results.

Syntax

|REPORT request_type {domain_definition:[,domain_definition:]}

REPORT command generates the requested reports from the MELAOPT solution after

the SOLVE command.

See note 1 and note 2.

Arguments

request_type A report type, that can have following values (reports generic name
in Finnish in brackets):

JLP_SOLUTION
(JLP_RATKAISU)

MARGINALS
(RAJAHINNAT)

- Print the last JLP solution on the terminal in
the JLP style, see JLP User's Guide in Lappi
(1992).

- Store the costs of decrease and increase for x
variables from the last JLP solution in a mrg
type report file

For information about JLP marginal analysis,
see JLP User's Guide in Lappi (1992).

Notice that the costs of decrease and increase
for x variables are not calculated as a part of
the standard solution in MELAOPT. That is
why the generation of a MARGINAL report
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SCHEDULES
(VALITUT)

SHADOW _PRICES
(VARJOHINNAT)

SOLUTION
(RATKAISU)

SUMMARY
(TAULUKKO)

will usually take much time. See also mdl type
files.

- Store a short list of the selected management
schedules from the last JLP solution in a sch
type report file.

- Store shadow prices of the last JLP solution in
a shp type report file.

For information about shadow prices, see JLP
User's Guide in Lappi (1992).

- Store the last forest level solution for all the
domains referred in the problem definition in a
sol type report file directly from the last JLP
solution. The variables of the report are
determined at the 'xvar' section in a mdl type
file.

Store the summary of the last forest level
solution in a sum type report file. The summary
report is generated on the basis of the selected
management schedules from management
schedule (msc and msd type) files and the
actual instructions for the generation of
summary reports (FOREST_REPORT
parameter).

The REPORT SUMMARY command also
generates mps, mpu, sms and forest level msc
and msd type files.

domain definition: A logical statement in terms of c variables with the character colon
(:") at the end of the statement, see JLP User's Guide in Lappi
(1992). Domain definitions are valid for SOLUTION and
SUMMARY requests only.

Specific domain definitions are:

all: the whole forestry unit or all the management units in the
current JLP optimisation problem, and

domains: all domains referred in the preceding SOLUTION requests and
in the current JLP problem definition.

The "all:" and 'domains:' definitions may not appear as the components of the

logical statements.
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Logical statements consist of one or many relational expressions linked with

logical operators:

Logical operator

Meaning

.and. &
.Or.
.not.

logical conjunction
logical disjunction
logical negation

Relational expressions consist of operands and values of operands separated

with relational operators:

Relational operators Meaning

o] > greater than

At < less than

.ge. >= greater than or equal
le. <= less than or equal
q. = equal

ne. not equal

Operands and values are linked in relational expressions in the following ways:

Operand

Value of operand

a name of the c variable in the last
JLP problem solved

a valid value for the ¢ variable

a name of the decision hierarchy
level in the last JLP problem solved

a member of the decision hierarchy
level

'data’

a value (or one of the values) for the
argument forestry_unit in the last
SOLVE command

See example 2 and example 3.

Notes

1. Domain definitions are valid for SOLUTION and SUMMARY requests only.

2. A SOLUTION type report is automatically generated after each successful SOLVE
command for all domains referred in the problem definition.

3. If the 'domains:' definition appear in SOLUTION and SUMMARY requests, also
the domains from SOLUTION requests are applied in SUMMARY reguests.

See also

MELAOPT program
MELAOPT command SOLVE
MELAOPT command JLP
Optimisation parameters

Input file types for optimisation
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Initial data files (rsd type files)
Management unit records

C _VARIABLES parameter
Decision hierarchy

Output file types from optimisation
FOREST REPORT parameter

Examples
Example 1: The generation of a MELAOPT solution report.

|REPORT SOLUTION

Generate a SOLUTION type report for the whole forestry unit from the last JLP
solution.

Example 2. The generation of a MELAOPT solution report for the domain defined by a
simple relational expression.

SOLVE S2 F1l&F2

REPORT SOLUTION data=F1l:

Generate a SOLUTION type report for the domain 'data=F1:" from the last JLP solution.

Example 3: The generation of a MELAOPT summary report for the domain defined by a
logical statement consisting of relational expressions.

C_VARIABLES#UNIT#AREA#SITE#CATEGORY#OWNER
SOLVE S2 FX

REPORT SOLUTION DISTRICT=F1l.and.OWNER>2:
REPORT SUMMARY

Generate a SUMMARY type report for the domain 'DISTRICT=F1.and. OWNER>2:'
from the last JLP solution. Notice that F1 is here a valid DISTRICT level member of the
forestry unit FX and OWNER is a valid and accessible ¢ variable of the forest resource
data (see rsd type files, management unit records and the C_VARIABLES parameter).
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RECALL

Name

RECALL

Name in Finnish

TOISTA

Description

RECALL command shows and re-executes the latest MELA command.

Syntax

|RECALL
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JLP

Name

JLP

Description

The MELAOPT command JLP without an argument turns the MELAOPT mode to the
JLP mode, where all JLP commands and definitions are available, in addition to the
management unit and management schedule data from MELA files. After the return
from the JLP mode (the JLP command 'end’), the MELAOPT session continues.

If the MELAOPT command JLP is given with a JLP command as an argument, program
control turns temporarily to the JLP mode. Program control automatically returns to the
MELAOPT mode after the execution of the JLP command.

The JLP mode during a MELAOPT session makes it possible to utilize all JLP features
with MELA data, for example, transformations (‘ctran’, 'dtran’ and ‘'xtran'
transformations) and additional domains for reporting (the JLP command
'show/domains’). For details, see Lappi (1992).

In the JLP mode, the same management unit data can be used (without reading the data
for each problem again) for several subsequent JLP 'solve’ commands and problems
with the MELA decision variables introduced at the 'xvar' section of the last MELAOPT
problem definition (mdl type) file.

See note 1.

Syntax

|JLP

MELAOPT command JLP turns program from the MELAOPT mode to the JLP mode.
See note 2.

| JLP jlp_command

This command executes the JLP command in the JLP mode and returns immediately to
the MELAOPT mode. See note 3.

Arguments

jlp_command An individual JLP command to be executed in the JLP mode, see JLP

User's Guide in Lappi (1992). JLP commands must be given in lower
case letters. See note 4.
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Notes

1.  The JLP mode is recommended for users having previous experience in the use of
JLP or needing JLP properties, that are not available in the MELAOPT mode.

2. Use the JLP command 'end' to return from the JLP mode to the MELAOPT mode.

3. In the JLP mode, the JLP command ‘mrep’ is used for the generation of the
MELAOPT type reports, see the MELAOPT command REPORT and it’s
arguments.

4. In the JLP mode, the commands must be given in lower case letters — in contrast
to MELA commands which are given in upper case letters.

See also

MELAOPT program

MELAOPT command SOLVE
MELAOPT command REPORT
Input file types for optimisation
Output file types from optimisation
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General MELA Commands
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EXIT

Name

EXIT

Name in Finnish

LOPETA

Description

EXIT command finishes the MELA session and returns to the operating system level.

Syntax

|EXIT
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INCLUDE

Name

INCLUDE

Name in Finnish

LUE

Description

INCLUDE command specifies a text file containing input lines to the MELA programs.
The commands are executed one by one in the sequential order.

Syntax

|INCLUDE FILENAME . EXT

Arguments

FILENAME A name of the file containing input lines (usually a par type file).
The file may contain any type of MELA input lines. Nested
INCLUDE commands are supported up to 5 levels.

EXT A file name extension if other than PAR.

Notes

1. User must give file names always in upper case letters.
See also

MELA User interface
General information about MELA parameters

Examples
Example 1: An INCLUDE command.

* Get and process input lines from the
* MS_EVENT.PAR file in a MELA session.

INCLUDE MS EVENT
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SHOW

Name

SHOW

Name in Finnish

NAYTA

Description

SHOW command shows the requested information (available commands or parameter
values ) on the terminal.

Syntax

|SHOW request_type

Arguments

request_type A type of the information requested which could be:

COMMANDS

Generic name in Finnish: kxoMENNOT

Shows all the MELA commands available in the session. Only the list of
commands is provided without further explanations. See example 1.

INTERPRETATION parameter_name
Generic name in Finnish: TuLKINTA

Shows the interpreted values of the parameter. This request type is used, for
example, to show the lowest level members of any hierarchy structure.

C_PARAMETER parameter name
Generic name in Finnish: c_PARAMETRI

Shows the values of a character type parameter.

N_PARAMETER parameter_name

Generic name in Finnish: N_PARAMETRI
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Shows the values of a numerical type parameter.

PARAMETERS
Generic name in Finnish: PARAMETRIT
Shows all the parameters and their values of the current session.

Examples
Example 1: A SHOW COMMANDS command.

* Show available commands.
SHOW COMMANDS

Example 2: A SHOW N_PARAMETER command.

* Show the values of the YEARS parameter.
SHOW N PARAMETER YEARS
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PARAMETERS
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General information about MELA Parameters

Introduction

Functions

MELA parameter definitions transmit user-supplied optional information to the MELA
programs and thus control the execution of the MELASIM and MELAOPT programs.

The two types of MELA parameters are
e common parameters applicable to all MELA programs, and,
e program (MELASIM or MELAOPT) specific MELA parameters.

Most of the MELA parameters have built-in default values but some parameters have to
be defined for every single application. In addition, explicit parameter definitions are
needed when the built-in defaults are to be substituted. Therefore, the default values
should never be used without checking their applicability for the analysis and the
geographical region in question.

All parameter definitions are stored in run-time memory to be retrieved by the MELA
programs. Parameter definitions may appear in a free order during a MELA session.
However, the parameter definitions must precede the MELA command applying
parameter. Parameter definitions to MELA programs are supplied from parameter (par
type) files (preferably) or from keyboard (not recommended or comfortable). MELA
parameter files are text files which can be edited with a text editor.

The MELA command INCLUDE allows the nesting and the hierarchical organization of
MELA parameter files. For example, the parameters may be grouped into sets
belonging to the same context (e.g. economy parameters, event definitions etc.). If the
user wants to share some parameter values in different sessions or applications the
parameter values can be stored in a separate parameter file (module) which is included
to the sessions or applications when applicable.

If the user wants to change parameter values, the safest way is to restart the MELA
program with new parameter values. Therefore, only one SIMULATE command should
be given in one MELASIM session. In MELAOPT the execution of SOLVE or JLP
command removes parameter definitions given before the preceding SOLVE or JLP
command.

Available MELA parameters

Parameters are divided into two categories by their origin:

1. general parameters of MELA (system parameters), and
2. parameters declared by the user (user parameters).
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Most of the MELA parameters are system parameters and their names are constants
defined in the MELA programs. The names of the system parameters are always in
upper case letters.

User parameters have user defined names. User-defined parts in the user parameter
names are expressed in lower case letters. Current user parameters are classification,
forestry_unit_LEVELS and forestry_unit_members.

The MELA parameters are presented here in alphabetical order. In the MELA2016

version there are one new and three changed parameters.

In English:

Generic names in Finnish:

BASAL_AREA_INSTRUCTIONS
BIOMASS_MODELS
BOUND_FOR_SUPPLEMENTARY_PLANTING
BOUND_FOR_YOUNG_STAND_REGENERATION

CARBON_ PERCENTS

classification

C VARIABLES

COLLECTIVES

D CLASSES IN REMOVAL
DIAMETER DISTRIBUTION
DISCOUNT RATES
ENERGYWOOD LOGGING
ENERGYWOOD LOGGING COSTS
ENERGYWOOD PRICES
ENERGYWOOD USE POINTS
EVENT

EVENT DEFAULTS

FEASIBLE TREE SPECIES

FILE NAMING &

FOREST DATA FILES *

FOREST REPORT &

FORESTRY UNIT &

forestry unit LEVELS &

forestry unit_members &

GROWTH CALIBRATION 2016
GROWTH LEVEL CORRECTION *
HEATING VALUES
INTEGERAPPROXIMATION %
LAND VALUES

LOG VOLUME CALIBRATION
LOG VOLUME REDUCTION

LOG VOLUME REDUCTION MODEL
LOGGING COSTS

LOWEST LEVEL

MANAGEMENT CATEGORY_GROUPS
MANAGEMENT UNIT TYPE
MAX REGENERATION TIME
MAX LENGTH OF FILENAME &
MIN NUMBER OF SEEDLINGS
MIN NUMBER OF STEMS AFTER THINNING
MIN REGENERATION AGE

MIN REGENERATION DIAMETER
MIN TIMBER_DIMENSIONS

MPS VARIABLES

MPU _FORMAT

MSD_VARIABLES
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PPA_OHJE

BIOMASSAMALLIT
TAIMIKON_TAYDENNYSRAJA
TAIMIKON_UUDISTAMISRAJA
HIILIPROSENTIT

luokittelu

C_MUUTTUJAT

KERATTAVAT
KERTYMAN_LPM_LUOKAT
LAPIMITTAJAKAUMA
LASKENTAKOROT
ENERGIAPUUN_KORJUU

ENERGIAPUUN_KORJUUKUSTANNUKSET

ENERGIAPUUN_HINNAT
ENERGIAPUUN_KAYTTOPAIKAT
TAPAHTUMA
TAPAHTUMA_OLETUSARVOT
PUULAJIOHJE

TIEDOSTOT
METSAVARATIEDOT
METSARAPORTTI
METSATALOUS_YKSIKKO
metsatalous_yksikko TASOT
metsatalous_yksikko jasenet
KASVUNKALIBROINTI
KASVUN_TASOKORJAUS
LAMPOARVOT
KOKONAISLUKURATKAISU
MAAN_ARVOT
TUKKITILAVUUDEN_TASOKORJAUS
TUKKIVAHENNYS
TUKKIVAHENNYSMALLI
KORJUUKUSTANNUKSET
ALIN_TASO
KASITTELYLUOKAT
LASKENTAYKSIKON_TARKENNE
SALLITTU_UUDISTUMISAIKA
TIEDOSTONIMEN_PITUUS
MIN_VILJELYTIHEYS
MIN_RLUKU_HARV_JALKEEN
MIN_UUDISTUSIKA
MIN_UUDISTUSLAPIMITTA
MIN_PTL_MITAT
MPS_MUUTTUJAT
MPU_MUOTOILU
MSD_MUUTTUJAT



MSR_VARIABLES MSR_MUUTTUJAT

NUMBER OF SEED TREES SIEMENPUIDEN_MAARA
OUTPUT TULOSTUS
PRINT INPUT LINES SYOTTORIVIEN_TULOSTUS
RE_SIMULATION_ INSTRUCTIONS TOISTO_OHJE
ROADSIDE LOG PRICE_ADJUSTMENT TIENVARSIHINNAN_JAREYSKORJAUS
ROADSIDE_PRICES TIENVARSIHINNAT
SILVICULTURAL_COSTS METSANHOITOKUSTANNUKSET
SIMULATION_CONTROL * SIMULOINNIN_OHJAUS
SMALL_TREE_DIAMETER_MODEL LAPIMITTAJAKAUMAMALLI
SMT_VARIABLES SMT_MUUTTUJAT
SMT_WEIGHTS SMT_PAINOT
SMU_EVENTS SMU_TPAHTUMAT
SMU_VARIABLES SMU_MUUTTUJAT
SMU_YEAR_CODES SMU_VUODET
STAND _MANAGEMENT FILES % LASKENTAYKSIKKOPALAUTE
STUMPAGE_LOG PRICE_ADJUSTMENT KANTOHINNAN_JAREYSKORJAUS
STUMPAGE_PRICES KANTOHINNAT
SUBS_AND TAXES TUET_JA VEROT
TIMBER PRODUCTION_LAND PUUNTUOTANNON_MAA
TIME_EXPENDITURE_IN_LOGGING KORJUUN_AJANMENEKKI
UNUSED_GROWTH_ESTIMATES KASVUMUISTI
UPDATED_STAND DATA_FILES METSIKKOPALAUTE
VOLUME_CALIBRATION TILAVUUDEN_TASOKORJAUS
YASSO_CALCULATION YASSO _LASKENTA
YASSO CLIMATE YASSO_ILMASTO
YASSO INITIAL SOIL_CARBON YASSO_MAAHIILEN_ALKUARVOT
YEARS VUODET
YKJ COORDINATES YKJ_KOORDINAATIT
YOUNG _STAND NUORI_METSA

Notations:

2016 New MELA2016 parameter. This parameter is presented for first time in the
MELA 2016 version.

* Changed MELA2016 parameter.

&  MELA parameter common to MELASIM and MELAOPT.

%  MELAOPT specific parameter.

Notes

1.  Built-in default parameter values for non-obligatory parameters are applied when
user-defined parameter values do not exist. For example, if the user has typing
errors in the name of a parameter MELA just ignores the lines (without any
complaints) and uses the default values.

2. It may sometimes be useful to define all the parameters of the session or
application in the same parameter file, for example, if the parameters are
controlled using a separate user interface.

3. The default values for economy models and related parameters are given as euros.

See also
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General syntax of MELA parameters
Parameter definition files (par type files)
MELA commands

General MELA command INCLUDE
MELASIM command SIMULATE
MELAOPT command SOLVE
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General syntax of MELA parameters

Type Numerical or character.

General syntax of numerical type parameter

|PARAMETER_NAME numerical value[ numerical value]

PARAMETER NAME A valid MELA parameter name.
numerical value An integer or floating point value.

General syntax of character type parameter

| PARAMETER NAME #character_value [#character_value]

PARAMETER NAME A valid MELA parameter name.

character value A character string.
An individual parameter value must be given on one input line. The maximum length of
an individual parameter value is 131 characters.
Parameter values belonging to the same parameter definition may appear on one or
several adjacent input lines. There is no explicit continuation line sign. All input lines
(excluding comments and empty lines) from the beginning of the parameter definition
to the next valid command or parameter definition are continuation lines.
The continuation lines cannot begin with a character (A - Z) at column 1 or 2 in order to
separate the continuation lines from commands and definitions. Continuation lines may
contain extra spaces (character ' ') and tabs.
The syntaxes of system and user parameters are slightly different. The name of the
system parameter begins with an upper case letter at column 1 on an input line, while

user parameters begin at column 2 preceded by a space (character '").

Notes

1. If the user has typing errors in the name of a parameter MELA just ignores the
lines and uses the default values.

2. The delimiter between values of numerical type parameters is a space (the
character ' ).

3. The decimal point ('.") is used for floating-point values in numerical definitions.
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4.  The delimiter between values of character type parameters is the character ‘#’.

5. To separate visually system parameters, user parameters and continuation lines, it
is recommended to begin the continuation lines of character type parameters with
the delimiter '#' at column 1 (see example 2).

6.  If the name of the user parameter begins at column 1, a warning message will be
printed. However, the definition of the parameter is accepted.

Examples

Example 1: An example of a numerical parameter definition.

* The name of the system parameter begins at column 1.

YEARS 1 3 7 17 27

* or equivalently

YEARS

* After the parameter name there can be extra spaces or comments.

1 3 7 17 27

Example 2: An example of a character parameter definition.

* The name of system parameters begins at column 1.
FORESTRY UNIT#FX

* The name of user parameters begins at column 2.
FX#SR#NR

*or equivalently
FX
#SR
#NR
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Parameter descriptions
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BASAL_AREA_INSTRUCTIONS

Generic name in Finnish

PPA_OHJE
Functions
Parameter BASAL_AREA_INSTRUCTIONS defines the minimum basal area

requirements before and after thinning. The parameter values can be also modified with
the specific EVENT_CALL arguments of the EVENT parameter.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 576

Default values Example 1

Valid since MELA99

Legend

(1)-(288) Minimum basal areas (m? per hectare) before thinning.
Categories:
e soil and peatland category: 2
1 mineral soil
2 peatland
e forest site type category: 4 (see the sample plot variable (13 of the
initial data record)
1 for values 1 and 2 of the sample plot variable (13)
2 for value 3
3 for value 4
4 for values 5, 6, 7 and 8
e tree species: 4
1 pine
2 spruce
3 silver birch
4 downy birch and other deciduous tree species
¢ dominant height before thinning: 9 (10, 12, ..., 24, 26 m)
(289) - (576) Minimum basal areas (m? per hectare) after thinning.
Categories: The same as for items (1)-(288)
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Notes

1. The default values of the parameter have been changed in MELA2007.

See also

EVENT parameter

MIN_NUMBER_OF STEMS AFTER_THINNING parameter

Variables of simulation record

Examples

Example 1: A definition of the BASAL_AREA_INSTRUCTIONS parameter.

BASAL AREA INSTRUCTIONS
* Minimum basal area before thinning.
* Dominant height before thinning, m
* 10 12 14 16 18 20 22
* MINERAL SOIL
* FOREST SITE TYPE CATEGORY 1-2
* pine
24.0 24.0 24.0 26.1 27.4 28.1 28.0
* spruce
24.0 24.0 27.0 30.0 32.0 33.0 33.0
* silver birch
16.0 16.0 16.9 18.9 19.8 20.7 20.7
* downy birch & other deciduous tree species
14.0 14.0 16.0 17.4 18.9 18.9 18.9
* FOREST SITE TYPE CATEGORY 3
24.0 24.0 24.0 26.1 27.4 28.1 28.0
24.0 24.0 24.0 26.1 27.4 28.1 28.0
16.0 16.0 16.9 18.9 19.8 20.7 20.7
14.0 14.0 16.0 17.4 18.9 18.9 18.9
* FOREST SITE TYPE CATEGORY 4
20.0 20.0 21.9 24.9 25.8 25.7 25.7
24.0 24.0 24.0 26.1 27.4 28.1 28.0
14.0 14.0 16.0 17.4 18.9 18.9 18.9
14.0 14.0 16.0 17.4 18.9 18.9 18.9
* FOREST SITE TYPE CATEGORY 5-8
18.0 18.0 18.9 21.9 22.8 22.7 22.7
18.0 18.0 18.9 21.9 22.8 22.7 22.7
14.0 14.0 16.0 17.4 18.9 18.9 18.9
14.0 14.0 16.0 17.4 18.9 18.9 18.9
* PEATLAND
* FOREST SITE TYPE CATEGORY 1-2
21.0 21.0 24.5 26.7 27.7 28.3 28.4
24.0 24.0 27.0 30.0 32.0 33.0 33.0
16.0 16.0 16.9 18.9 19.8 20.7 20.7
14.0 14.0 16.0 17.4 18.9 18.9 18.9
* FOREST SITE TYPE CATEGORY 3
21.0 21.0 24.5 26.7 27.7 28.3 28.4
24.0 24.0 24.0 26.1 27.4 28.1 28.0
16.0 16.0 16.9 18.9 19.8 20.7 20.7
14.0 14.0 16.0 17.4 18.9 18.9 18.9
* FOREST SITE TYPE CATEGORY 4
19.5 19.5 23.2 25.2 26.1 26.4 206.4
24.0 24.0 24.0 26.1 27.4 28.1 28.0
14.0 14.0 16.0 17.4 18.9 18.9 18.9
14.0 14.0 16.0 17.4 18.9 18.9 18.9
* FOREST SITE TYPE CATEGORY 5-8
17.5 17.5 21.2 23.1 23.8 23.8 23.8
17.5 17.5 21.2 23.1 23.8 23.8 23.8
14.0 14.0 16.0 17.4 18.9 18.9 18.9
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14.0 14.0 16.0 17.4 18.9 18.9 18.9 18.9 18.9
* Minimum basal area after thinning.
* Dominant height before thinning, m
* 10 12 14 16 18 20 22 24 26
* MINERAL SOIL
* FOREST SITE TYPE CATEGORY 1-2
15.3 15.3 17.6 19.0 19.6 19.9 19.9 19.9 19.9
15.2 15.2 18.4 20.9 22.8 23.9 23.9 23.9 23.9
8.5 8.5 10.9 12.7 14.1 15.0 15.0 15.0 15.0
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
* FOREST SITE TYPE CATEGORY 3
15.3 15.3 17.6 19.0 19.6 19.9 19.9 19.9 19.9
15.3 15.3 17.6 19.0 19.6 19.9 19.9 19.9 19.9
8.5 8.5 10.9 12.7 14.1 15.0 15.0 15.0 15.0
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
* FOREST SITE TYPE CATEGORY 4
14.2 14.2 15.9 17.0 17.6 17.9 18.1 18.1 18.1
15.3 15.3 17.6 19.0 19.6 19.9 19.9 19.9 19.9
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
* FOREST SITE TYPE CATEGORY 5-8
12.0 12.0 14.1 15.5 16.1 16.1 16.1 16.1 16.1
12.0 12.0 14.1 15.5 16.1 16.1 16.1 1l6.1 1l6.1
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
* PEATLAND
* FOREST SITE TYPE CATEGORY 1-2
15.3 15.3 17.6 19.0 19.6 19.9 19.9 19.9 19.9
15.2 15.2 18.4 20.9 22.8 23.9 23.9 23.9 23.9
8.5 8.5 10.9 12.7 14.1 15.0 15.0 15.0 15.0
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
* FOREST SITE TYPE CATEGORY 3
14.0 14.0 17.4 18.4 18.9 19.3 19.3 19.3 19.3
15.3 15.3 17.6 19.0 19.6 19.9 19.9 19.9 19.9
8.5 8.5 10.9 12.7 14.1 15.0 15.0 15.0 15.0
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
* FOREST SITE TYPE CATEGORY 4
13.2 13.2 16.3 17.3 17.8 18.0 18.0 18.0 18.0
15.3 15.3 17.6 19.0 19.6 19.9 19.9 19.9 19.9
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
* FOREST SITE TYPE CATEGORY 5-8
12.8 12.8 15.3 16.1 16.5 16.5 16.5 16.5 16.5
12.8 12.8 15.3 16.1 16.5 16.5 16.5 16.5 16.5
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4
10.4 10.4 11.7 12.7 13.4 13.4 13.4 13.4 13.4

Example describes the default values currently applied in MELA. The values are
based on the common thinning recommendations of Tapio for the Southern Finland
(Aijala et al 2014, Vanhatalo et al 2015). On peatlands for spruce and silver birch the
same values as for mineral soils are used for site types 1—3, and for site types 4—8 the
values of pine and downy birch are used for spruce and silver birch respectively.
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BIOMASS_MODELS

Generic name in Finnish

BIOMASSAMALLIT

Functions

Parameter BIOMASS_ MODELS is used to decide which set of biomass models is used
when calculating biomass estimates in the simulation. There are two sets of biomass
models available in the MELA system: models estimated by Repola (2008, 2009) and
models estimated by Marklund (1988). Marklund's models were introduced in
MELA2005 and are based on the data from Sweden. Repola's models are based on
Finnish data and are introduced in MELAZ2009. Both sets of biomass models are based
on tree species, breast height diameter and tree height as their input variables.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 1

Default values 1

Valid since MELA2009
Legend

(1) Biomass models to be used:
'l' Models by Repola (2008, 2009)
'2' Models by Marklund (1988)

See also

Collectible variables

Examples
Example 1: Default value of the BIOMASS_MODELS parameter.

[BIOMASS MODELS 1
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Biomass models of Repola (2008, 2009) are used.
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BOUND_FOR_SUPPLEMENTARY_PLANTING

Generic name in Finnish

TAIMIKON_TAYDENNYSRAJA

Functions

Parameter BOUND_FOR_SUPPLEMENTARY_PLANTING defines the minimum
seedling density (plants per hectare) of a stand feasible for further growing without
supplementary planting. Below these densities the supplementary planting is executed
with the most suitable tree species.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 16

Default values Example 1

Valid since MELA99

Legend

(1)-(16) Minimum number of seedlings (per hectare) of a stand feasible for

further growing without supplementary planting.

Categories:

e forest site type category: 4 (see the sample plot variable (13) of
the initial data record)
1 for values 1 and 2 of the sample plot variable (13)
2 for value 3
3 for value 4
4 for values 5, 6, 7 and 8

e tree species: 4
1 pine
2 spruce
3 silver birch and other deciduous tree species than downy birch
4 downy birch

Notes

1. The BOUND_FOR_YOUNG _STAND REGENERATION parameter implicitly
defines the lower bound for feasible supplementary planting.
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2. The default values of the parameter have been changed in MELA2016.

See also

BOUND_FOR_YOUNG_STAND_REGENERATION parameter

FEASIBLE TREE SPECIES parameter

MIN_NUMBER_OF_ SEEDLINGS parameter

Variables of simulation record

Examples

Example 1: A definition of the BOUND_FOR_SUPPLEMENTARY_PLANTING

parameter.

* Tree species:

(1) pine

(2) spruce

(3) silver birch
(4) downy birch

* % X %

*

(1) (2) (3)
* Forest site type
1500 1500 1100
* Forest site type
1500 1500 1100
* Forest site type
1500 1500 1100
* Forest site type
1500 1500 1100

BOUND_ FOR SUPPLEMENTARY PLANTING

and other deciduous tree species than downy birch

(4)
category
1100
category
1100
category
1100
category
1100

The default values described in Example 1 are based on the Finnish recommendations
of Tapio (Aijala et al 2014). The default values are used for the temperature sum above
900 dd decreasing automatically about 15 % for each 100 dd below 900 dd. Notice that
this mechanism does not work with the user-supplied parameter values.

88




BOUND_FOR_YOUNG_STAND_REGENERATION

Generic name in Finnish

TAIMIKON_UUDISTAMISRAJA

Functions

Parameter BOUND_FOR_YOUNG_STAND_REGENERATION defines the minimum
seedling density (plants per hectare) of a stand feasible for further growing without
immediate regeneration. However, supplementary planting can be a prerequisite for
further growing. Below these densities the regeneration is executed.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 32

Default values Example 1

Valid since MELA99

Legend

(1)-(32) Minimum number of seedlings (per hectare) of a stand feasible for
further growing without regeneration.
Categories
e tree species: 2
1 coniferous tree species
2 deciduous tree species
e forest site type category: 4 (see the sample plot variable (13) of
the initial data record)
1 for values 1 and 2 of the sample plot variable (13)
2 for value 3
3 for value 4
4 for values 5, 6, 7 and 8
* height class: 4

1 mean height <2,0m
2 mean height 2,0 - 2,99 m
3 mean height 3,0 - 4,99 m
4 mean height =25,0m

Notes
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1. The parameter implicitly defines also the lower bound for feasible supplementary
planting.

See also

BOUND FOR SUPPLEMENTARY PLANTING parameter
MIN NUMBER OF SEEDLINGS parameter
Variables of simulation record

Examples

Example 1: A definition of the BOUND_FOR_YOUNG_STAND REGENERATION
parameter.

BOUND_ FOR YOUNG_ STAND REGENERATION

* Coniferous tree species

* Forest site type category 1-2

* Height class:

* <2 2-3 3-5 =25m
600 600 600 600

* Forest site type category 3
600 600 600 600

* Forest site type category 4
600 600 600 600

* Forest site type category 5-8
500 500 500 500

* Deciduous tree species
600 600 600 600
600 600 600 600
600 600 600 600
500 500 500 500
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CARBON_PERCENTS

Generic name in Finnish

HIILIPROSENTIT

Functions

This parameter is used to give carbon percents for the biomass estimates (dry matter) in
the simulation. Default value for the carbon fraction of biomass is 50 % and it is based
on the guidelines of United Nation's Intergovernmental Panel on Climate Change (Good
Practice Guidance for Land Use, Land-Use Change and Forestry, 2003) for calculating
the carbon stock and the change on carbon stock in living biomass in forest land.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 28

Default values Example 1

Valid since MELA2009
Legend

(1)-(28) Carbon percents for the biomass estimates (dry matter) in the
simulation.
Categories:
e Biomass components of a tree: 7 (stem wood, stem bark, living
branches, foliage, dead branches, stump, roots)
e tree species categories: 4 (pine, spruce, birch, deciduous trees
other than birch)

Examples
Example 1: A Definition of the CARBON_PERCENTS parameter.

CARBON_ PERCENTS
* carbon percents for scots pine

50.0 50.0 50.0 50.0 50.0 50.0 50.0
* carbon percents for norway spruce

50.0 50.0 50.0 50.0 50.0 50.0 50.0
* carbon percents for birch

50.0 50.0 50.0 50.0 50.0 50.0 50.0
* carbon percents for deciduous trees other than birch

50.0 50.0 50.0 50.0 50.0 50.0 50.0
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classification

Generic name in Finnish

luokittelu

Functions

Classification Parameter parameter describes category definitions for category variables
used in the data collection requests of the FOREST_REPORT parameter.

Origin User parameter

Program MELASIM, MELAOPT

Type Character (character items may contain also numerical
parts)

Number of items Optional

Default values None

Valid since MELA2002

Syntax

|name#item explanation[#item explanation]

size#<10 small
#=>10 large

name Name of a classification parameter

item Classification item

explanation The short explanation of the category for the construction
of verbal explanations for the respective collective
variables.

A classification item can be either
e x- denoting all, or
o arelational expression (a list of single relations and ranges):

<=>c<=>c [, <=>c<=>c]
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Notes

1.

1

=l

=40<=80,>100, 90
40<=80,>100,90

Design the categories of the classifications always with thought. The observations
falling outside of the defined categories are just dropped from the respective
distributions. Notice that additional outlier categories may serve as data range or
model outcome check.

Category definitions must base on the existing values of category variables.

The number of classification items is not restricted and the items may well be
overlapping, including intermediate and total sums. However, completely contiguous
categories are faster to process than non-contiguous ones.

Sometimes a category variable may have several classifications with one or more
similar classifications items. In those cases, if, for example, two data requests have
same combination of collectible variable and category variable for which different
classifications are defined, the explanation of the first matching classification item
read by a MELA program is applied in both cases.

See also

FOREST REPORT parameter
collective variables

relational expression
General syntax of MELA parameters

Examples

Example 1: Some definitions of classification parameters.

* tree species

Sp
#1,7 pine and resp.
#2 spruce

#3=4 birch
#5,6,8 other deciduous
#>0 total

* cutting method

cm

#10,11 first thinning
#20,21 thinning

#25 over story removal
#27,28 seed tree cutting
#29 shelterwood cutting
#30 clear cutting

#10<=30 total

cml
#10,11 first thinning
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#20,21 thinning

#25 over story removal
#10,11,20,21,25 intermediate cuttings
#27,28 seed tree cutting

#29 shelterwood cutting

#30 clear cutting

#27<=30 regeneration cuttings

#10<=30 total

A user supplied classification parameter sp defines the tree species categories to be
used for data collection; cm is another classification parameter describing the
categories of cutting methods using event identification number; cml is also a
classification parameter slightly different than cm.

94




COLLECTIVES

Generic name in Finnish

KERATTAVAT

Functions

Parameter COLLECTIVES expresses in MELASIM the collective variables to be stored
in management schedule files (msc and msd type files) for further processing by
MELAOPT. The defined collective variables are stored automatically for all the sub-
periods defined by the YEARS parameter.

Collective variables should be selected according to actual decision problems and
reporting needs.

Origin System parameter

Program MELASIM

Type Character (character items may contain also numerical
parts)

Number of items Optional, max. 500

Default values None

Valid since MELA2009

Syntax

|#collective[#collective]

# The delimiter of MELA character parameter items.
collective Name of the collective variable or data collection request.
Notes

1.  Only categorical definitions are allowed, not references to a classification.

See also

Collective variables
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MPS VARIABLES parameter
YEARS parameter
Management schedule files (msc and msd type files)

Examples
Example 1: Example of the COLLECTIVES parameter definition.

COLLECTIVES

#P

#P[s=1,7]
#V[s=1,7] [d>20]
#Pmax (RC, RC, node)

Four collective variables are defined with COLLECTIVES parameter. First is
collectible variable P (roadside price value) without any category definition. Next is
also collectible variable P, but now with one category definition (tree species code).
Third one is collectible variable V (volume of growing stock) with two category
definitions (tree species code and diameter at 1.3 m height). Fourth is reference to
Pmax function for local margin.
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C_VARIABLES

Generic name in Finnish

C_MUUTTUJAT

Functions

Parameter C_VARIABLES defines the names (character strings) of the ¢ variables
stored in management unit records of rsd or rsu type files. In MELASIM and
MELAOPT c variables can be stored in to management report text records (mpu files),
in MELAOPT also in to management report records (mps files). In MELAOPT c
variables are management unit level classifications used to define JLP domains.

Origin System parameter

Program MELASIM, MELAOPT

Type Character

Number of items Optional, max. 100

Default values None

Valid since MELA96, changed MELA2009 2™ edition
Legend

(1) -(n) Names (character strings) of the c¢ variables in a management unit
record.

Notes

1. User is responsible for the compatibility of the ¢ variables in management unit
records and the values of the C_VARIABLES parameter.

See also

JLP domains

Management unit record

Management unit text record

Stand management files (mps and mpu type files)
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Examples
Example 1: A definition of the C_VARIABLES parameter.

[C VARIABLES#SITE#AGE#OWNER

There are three ¢ variables in management unit records and the names of these variables
are "SITE", "AGE" and "OWNER". The delimiter between the values of the character
type parameters is '#'.
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D_CLASSES_IN_REMOVAL

Generic name in Finnish

KERTYMAN_LPM_LUOKAT

Functions

Parameter D_CLASSES IN_REMOVAL defines the diameter classes of cutting
removal when collecting the variables (121) - (180) of the decision data variables (MSD

variables).
Origin System parameter
Program MELASIM
Type Numerical
Number of items 4
Default values 10.4999 20.4999 30.4999 99.9999
Valid since MELA96
Legend

(1)-(4) Upper limits (cm) for diameter classes of cutting removal when
collecting the decision data record variables (121)-(180).

Notes

1. The diameter classification of cutting removal is based on the diameter of the
individual trees being cut.

2. The diameter classes are collected during the simulation in MELASIM. The
diameter classes cannot be changed afterwards in MELAOPT. User is responsible
for checking the compatibility of the explanations in the instructions for the
generation of summary reports and the values of the D_CLASSES_IN_REMOVAL
parameter.

3. Using classification parameter it is possible to define more detailed diameter classes

for cutting removal or for other collective variables independently from the
parameter D_CLASSES_IN_REMOVAL.
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See also

Decision data variables (MSD variables)
collective variables

classification parameter

FOREST REPORT parameter

Examples
Example 1: A definition of the D_CLASSES IN_REMOVAL parameter.

[D CLASSES IN REMOVAL 20.4999 30.4999 40.4999 99.9999

The cutting removal will be divided in four diameter classes (0 - 20.4999 cm, 20.5 -
30.4999 cm, 30.5 - 40.4999 cm and 40.5 - 99.9999 cm) when collecting the decision

variables data (121) - (180).
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DIAMETER_DISTRIBUTION

Generic name in Finnish

LAPIMITTAJAKAUMA

Functions

Parameter DIAMETER_DISTRIBUTION defines the usage of alternative basal area
diameter distribution models. The user can choose among three groups of specieswise
basal area diameter distribution models:

o Weibull distribution models (Mykkénen 1986, Kilkki et al. 1989) (default)

e Percentile based basal area diameter distribution models (Kangas & Maltamo 2000)
e Johnson’s SB distribution models (Siipilehto1999)

e Johnson's SB distribution models (Siipilento 2007, 2009)

The last three model groups can apply measured stem numbers.

The DIAMETER_DISTRIBUTION parameter also defines the calibration of the
predicted diameter distribution of pine. The measured stand characteristics which can be
utilised in calibration are stem number.

Origin System parameter

Program MELASIM/extensions

Type Numerical

Number of items 4

Default values 0000

Valid since MELAZ2002, changed in MELA2009
Legend

(1) Basal area diameter distribution models for pine
'0' Weibull
'l' Percentile
'2' Johnson's SB (Siipilehto 1999)
'3' Johnson’s SB (Siipilehto 2007, 20009)
(2) Basal area diameter distribution models for spruce
'0' Weibull
'l' Percentile
'2' Johnson's SB (Siipilehto 1999)
'3' Johnson’s SB (Siipilehto 2007, 20009)
(3) Basal area diameter distribution models for birch

101




'0' Weibull
'l' Percentile
'2' Johnson's SB (Siipilehto 1999)
'3' Johnson’s SB (Siipilehto 2007, 2009)
(4) Calibration of the diameter distribution of pine
'0' No calibration
'l' Calibration with linear optimisation

Examples
Example 1: A definition of the DIAMETER_DISTRIBUTION parameter

|DIAMETER_DISTRIBUTION 1110

The use of the percentile based basal area diameter distribution models for all tree
species are defined and the diameter distribution of pine is not calidistribution is not
calibrated.
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DISCOUNT_RATES

Generic name in Finnish

LASKENTAKOROT

Functions

Parameter DISCOUNT_RATES defines the optional discount rates applied in the
calculation of the net present values.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 5

Default values 1.010 1.020 1.030 1.040 1.050
Valid since MELA96

Legend

|(1)- (5) Discount rates

Notes

1. The discount rates applied in MELASIM cannot be changed in MELAOPT.

2. User has to take care of the compatibility of the discount rates and the land values.

See also

Decision data Variables (801) - (810)
Decision data Variables (951-960)
Net present value variable

Costs variable
Income/revenue/return variable
LAND VALUES parameter
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Examples
Example 1: A definition of the DISCOUNT_RATES parameter.

|DISCOUNT_RATES 1.020 1.025 1.030 1.035 1.040

The discount rates for the calculation of net present values are 2.0, 2.5, 3.0, 3.5 and 4.0
per cent.
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ENERGYWOOD_LOGGING

Generic name in Finnish

ENERGIAPUUN_KORJUU

Functions

Parameter ENERGYWOOD_LOGGING defines the basic parameter values needed in
order to form energy wood procurement alternatives more or less exogenously in the
MELA system. Thus with the sensible use of these values desirable alternatives can be
forced in to the solution and the rise of fruitless alternatives can be restricted. However,
the use of very strict values can also block efficient alternatives and hamper the
endogenous choice i.e. the effects of the prices and costs on the choice.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 31
Default values 4.04.0404.04.04.04.04.0
9.99.99.99.99.9 999 9.9 999
25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
15.0 15.0 0.7 0.85 4.0 15.0 200.0
Valid since MELAZ2009, changed MELA2009b 2nd edition
Legend

(1)-(8) The minimum diameter at the breast hight by tree species (8)of a
tree suitable for energy wood in the integrated logging, cm.
* category: tree species (see the tree variable (2) of the initial
data record)

(9)-(16) The maximum diameter at the breast hight by tree species (8) of a
tree suitable for energy wood in the integrated logging, cm
* category: tree species (see the tree variable (2) of the initial
data record)

(17-24) The minimum diameter of a stump applicable for lifting, cm
* category: tree species (see the tree variable (2) of the initial
data record)

(25) The minimum harvested volume of energy wood in the integrated
logging,m3/ha

(26) The maximum volume of roundwood (logs and pulwood) in integrated
logging, m3/ha

(27) The proportion of logging residues hauled from the stand, p/100

(29) The proportion of lifted stumps applicable for lifting, p/100

(30) The harvesting method for the logging residues
'0' The most economic one of the '1'-'3'
'l' Forwarding loose residues
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'2' Bundlings
'3' Terrain chipping
'4' Random choice between 'l'-'3' using realized distribution
information
(30) The minimum energy wood removal, m3/ha
(31) Maximum truck transportation distance for energy wood, km

Notes

1. The default values of the parameter have been changed in MELA2016.

2. If the arguments (25)-(26), (30) or (31) do not actualize the treatment is
disregarded.

See also

ENERGYWOOD_LOGGING_COSTS
ENERGYWOOD_PRICES
EVENT CALL

Initial data record variables (RSD variables)
Stand data text file variables (RSU variables)
Income/revenues/returns variable

Costs variable

Net present value variable

Examples
Example 1: A definition of the ENERGYWOOD_LOGGING parameter.

ENERGYWOOD LOGGING
* tree species
* 1 2 3 4 5 6 7 8

4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
9.0 9.0 8.0 9.0 9.0 99.0 9.0 99.0
25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
20.0 40.0 0.7 0.85 1 20.0 60.0

For Scotch pine (1), Norway spruce (2), silver (3) and downy birch (4), aspen (5) and
other coniferous species (7) the trees with diameter 4-9 cm and for alder (6) and other
deciduous tree species (8) trees with diameter 4-99 cm are suitable for energy wood
in the integrated energywood and roundwood logging and felled trees below 4 cm are
left on the ground as logging residue and felled trees above 9 or 99 cm are purchased
for pulpwood or logs. Trees having the stump diameter of 25 cm or more can be lifted.
Stands having more than 20 m3 removal of energy wood and less than 40 m3 removal
of logs or pulpwood are suitable for the integrated harvesting. 70 % of logging
residues (branches, stems) are hauled from the stand as energy wood and 85 % of
stumps having stump diameter >25 cm are lifted. The energy wood is forwarded as
loose residues. The over all minimum removal of energy wood is 20 m3/ha and
maximum long-distance transportation is 60 km.

106



ENERGYWOOD_LOGGING_COSTS

Generic name in Finnish

ENERGIAPUUN_KORJUUKUSTANNUKSET

Functions

Parameter ENERGYWOOD LOGGING COSTS defines the unit costs (€/hour or €/m?)
for the whole energy wood procurement chain. This parameter is provided by the sub-
periods corresponding to the YEARS parameter. The number of the given sub-periods
can be 1 to 9. If the first given sub-period is 'k', the default values are used for the sub-
periods 1 to k-1 and for the sub-periods beyond the k, the values of the k are used until
the next given sub-period.

The costs are used together with the prices in the calculation of net revenues and net
present values, consequently determining the preference and the priority of management
operations in the analysis from the economic point of view. The consistency of prices
and costs is of great importance, besides the general cost level.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 15 for each given sub-period, the maximum number of
sub-periods is 9 and the maximum number of given items
135

Default values 195.0 24.40 95.0 68.0 95.0 68.0 118.0 173.0 2.80 0.30
0.00.090.060.0

Valid since MELA2009

Legend

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

The ordinal number of the sub-period

Mechanized energy wood felling with harvester, €/hour
Manual energy wood felling, €/hour

Mechanized energy wood harvesting with harwarder, €/hour
Energy wood forest haulage with forwarder, €/hour
Bundler (baling the logging residues), €/hour

Stump lifting with excavators, €/hour

Terrain chipper, €/hour

Mobile chippers at the road-side landing, €/hour

(10) Fixed stationary crusher, €/m3
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(11) Compensation of felling logging residues in to the piles, €/m3
(12) Organisation costs, €/m3

(13) Machine transfer/entry costs, €/stand

(14) Long-distance transport costs with trucks, €/hour

(15) Costs of loading and unloadning of trucks, €/hour

Notes

1.  The default values of parameter have been changed in MELAZ2016.
2. The default values reflect the price level valid at the year 2013.

See also

ENERGYWOOD PRICES
ENERGYWOOD LOGGING
YEARS parameter

EVENT CALL

SUBS AND TAXES

Income/revenues/returns variable
Costs variable
Net present value variable

Examples
Example 1: A definition of the ENERGYWOOD_LOGGING_COSTS parameter.

ENERGYWOOD LOGGING COSTS
2 88.0 26.0 88.0 62.0 72.0 62.0 90.0 124.0 2.0 0.0 3.1 65.0 77.0 55.0
5 90.0 27.0 90.0 64.0 74.0 64.0 92.0 127.0 2.0 0.0 3.1 67.0 80.0 56.0

For the 1st sub-period the default values are used, for the sub-periods 2—4 the values
of the given sub-period 2 are used and for the 5th and the subsequent sub-periods the
values of the sub-period 5 are applied.
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ENERGYWOOD_PRICES

Generic name in Finnish

ENERGIAPUUN_HINNAT

Functions

Parameter ENERGYWOOD_PRICES defines the prices for 1) logging residues, 2) for
stems and 3) for stumps and tallest (> 10 cm) roots used as energy wood both at the
"stumpage™ and at the mill yard. "Stumpage™ prices are used to calculate the value of
energy wood (revenues) at the stand without taking the costs into account. The mill
prices include logging costs, chipping costs and long-distance transportation costs.

The parameter is provided by the sub-periods corresponding to the YEARS parameter.
The number of the given sub-periods can be 1 to 9. If the first given sub-period is 'k’, the
default values are used for the sub-periods 1 to k-1 and for the sub-periods beyond the
k, the values of the k are used until the next given sub-period.

Origin

Program

Type

Number of items

Default values

Valid since

Legend

System parameter

MELASIM

Numerical

7 for each given sub-period, the maximum number of
sub-periods is 9 and the maximum number of given items
63

Example 1

MELA2009

(1)

The ordinal

number of the sub-period

(2) Energy wood stumpage price for logging residues (€/m’)
(3) Energy wood stumpage price for roundwood (€/m’)

(4) Energy wood stumpage price for stumps and roots (€/m’)
(5) Energy wood mill yard price for logging residues (€/m’)
(6) Energy wood mill yard price for roundwood (€/m’)

(7) Energy wood mill yard price for stumps and roots (€/m’)
Notes

1. The default values of parameter have been changed in MELA2016.
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See also

ENERGYWOOD LOGGING COSTS
ENERGYWOOD LOGGING
EVENT CALL

SUBS AND_ TAXES

YEARS parameter

Income/revenues/returns variable
Costs variable

Net present value variable

Value variable

Tree species variable

Examples
Example 1: A definition of the ENERGYWOOD_PRICES parameter.

ENERGYWOOD_ PRICES
1

* at the stumpage
3.0 4.0 2.0

* at the mill yard
39.65 39.65 39.65
5
3.0 12.0 3.0
35.0 39.2 35.0

For the sub-periods 1—4, the values of the given sub-period 1 are used, and for the 5th
and the subsequent sub-periods the values of sub-period 5 are applied. The values of the
1st sub-period are the default values of the MELA2016. The mill prices are calculated
as the volume weighted means of the actual prices realized during the years 2008—2013
(Statistics Finland 2016, http://www.stat.fi/til/ehi/index_en.html) deflated to the year
2013. The average MWh price (19.83 €/ MWh) is coverted to solid cubic metre price
multiplying MWh price with 2.0.
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ENERGYWOOD_USE_POINTS

Generic name in Finnish

ENERGIAPUUN_KAYTTOPAIKAT

Functions

With the parameter ENERGYWOOD_USE_POINTS the user can define the locations
of facilities where she/he likes to transport the wood meant for the energy production.
The parameter is used for determining the distance between the stand and the nearest
facility in order to calculate transportation costs. The distance is determined as the
shortest path (straight line) between two points and furthermore the distance is
multiplied by a general curving coefficient (1,34). For the energy wood usage the
distance from the stand to the end-use point is an important factor when calculating the
profitability of energy wood usage.

The user can give at most 100 different locations defined by both north (X) and east (Y)
coordinates. Finnish uniform coordinate system (YKJ) is the default coordinate system.
If user applies EUREF-FIN (ETRS-TM35FIN) coordinate system then the parameter
YKJ_COORDINATES with the value 0 must have been defined. By the default in
MELA2009 there are 372 facility locations and the use of parameter
ENERGYWOOD_USE_POINTS will neglect them all.

Origin System parameter
Program MELASIM
Type Numerical

Number of items

Default values

Valid since

Legend

2-200

372 locations

MELA2009

* First facility location
(1) North, X-coordinate, m

Finnish uniform coordinate system (YKJ)or EUREF-FIN (ETRS-TM35FIN)

(2) East, Y-coordinate, m

Finnish uniform coordinate system (YKJ)or EUREF-FIN (ETRS-TM35FIN)

* Second facility location
(3) X-coordinate

111




(4) Y-coordinate

*nth facility location
(2n-1) X-coordinate
(2n) Y-coordinate

Notes

1. Coordinate system given in YKJ_COORDINATES parameter must been used with
this parameter.

See also

ENERGYWOOD LOGGING COSTS
ENERGYWOOD_PRICES

EVENT CALL
YKJ_COORDINATES

Income/revenues/returns variable
Costs variable
Net present value variable

Examples
Example 1: A definition of the ENERGYWOOD_USE_POINTS parameter.

ENERGYWOOD USE POINTS
6976161 3250345
6928161 3310345
6900161 3238345
6896161 3250345
6876161 3252345
6810161 3370345
6832161 3258345
6786161 3244345
6738161 3230345
6718161 3308345
6706161 3274345

In the example, 11 different facility locations are defined with 'pairs' of x and y-coordinates.
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EVENT

Generic name in Finnish

TAPAHTUMA

Functions

Parameter EVENT defines optional events (natural processes and human activities) for
the simulation of management schedules. The purpose of the simulation is to generate a
set of different management options for stands over time for the selection of a forest
level production and management program.

Each occurrence of the EVENT parameter generates one optional event for simulation.
Every optional event has to be defined separately. The maximum number of event
definitions is determined in the item (2) of the SIMULATION_CONTROL parameter.

Basic events with the basic event routines are the generic steps of the MELA
simulation. The usage of the EVENT parameter makes it possible to provide set of
optional events for each simulation application in the limits of the built-in basic event
routines and their arguments in MELASIM. The same basic event routines can be
referred several times in the same application with different parameter settings in order
to generate slightly different management options, for example concerning thinnings

(example 1).

The tasks of the basic event routines in the simulation are to

o decide the feasibility of the basic events in each state of the management unit,
e simulate the details of the basic events, and

o collect the summarized values of decision variables.

The basic event routines and the respective basic event groups in the current MELASIM

version are
e natural processes,
e Cuttings,

« tending of young stands,

« artificial regeneration,

« clearing of regeneration area,

e soil preparation,

« drainage of peat lands,

« fertilization,

e pruning of pine, and

e changing the values of management unit variables.

The actual choice of optional events is generated using the EVENT parameter and event
definitions. Besides the general event identification and event definition items, each
event definition contains one call or several calls of the basic event routines in
accordance with the desired simulation actions.
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The basic events and the calls of the basic event routines with their arguments are
introduced in the section 'Calls of basic event routines'.

Origin System parameter

Program MELASIM

Type Character (character parts may also contain numerical
parts)

Number of items Optional

Default values None

Valid since MELAZ96, changed MELA99

Syntax

Each occurrence of the EVENT parameter consists of three types of items:
e anevent identification line (item (1)),

e Uup to seven optional event definition items (items (2) - (8)),

« one or more calls of the basic event routines (items (9) - (n)), and

An unlimited number of continuation "items"” can follow each of the items (2) to (n)
with prefix '#>>' as continuation indicator. Continuation items are for splitting EVENT
definition items overriding the maximum length of input lines, i.e. 131 characters
(example 2 ). Continuation items do not contain other than numerical values.

The items of the EVENT parameter are:

#event identification characterisation

#EVENT_ YEARS year[ year] repeat_interval

#EVENT_INTERVALS interval|[ interval]

#EVENT_BRANCHING value|[ value]

#COMPARABLE_EVENTS event identification|[ event identification]
#FEASIBLE PRECEDESSORS event identification[ event identification]
#FOREST_CATEGORIES feasibility_ condition B
#EVENT_PROBABILITY value|[ value]

#EVENT CALL argument_value[ argument value]

#>> value[ value]

The event identification line (1) is a header of the event definition. Optional event
definition items (2) - (8) control the simulation of events and describe the relationships
between events. Basic event calls (9) - (n) are references to the basic event routines
equipped with application specific argument values.

The event identification line (1) and at least one basic event routine call (9) must appear

in each event definition. Optional event definition items are required if they differ from
the user-supplied default values given with the EVENT_DEFAULTS parameter. The
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COMPARABLE_EVENTS and FEASIBLE_PRECEDESSORS items are usually
required for all event definitions.

Notes

1. User-supplied event definitions are always required for each simulation
application.

2. The continuation items apply for the items (2) - (n) of the EVENT parameter only.
See also

event_identification item

EVENT YEARS item

EVENT INTERVALS item
EVENT BRANCHING item
COMPARABLE_EVENTS item
FEASIBLE PRECEDESSORS item
FOREST CATEGORIES item
EVENT PROBABILITY item
EVENT_ CALL item

EVENT DEFAULTS parameter
Item (2) of the SIMULATION CONTROL parameter
Decision data Variables

Examples

Example 1: A definition of the EVENT parameter.

EVENT
* Event identification (10) and characterization in words
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS

* Optional event definition item (5)
#COMPARABLE_EVENTS 20 25 27 28 29 50

* Optional event definition item (6)
#FEASIBLE_PRECEDESSORS 70 71 99

* Optional event definition item (7)
#FOREST CATEGORIES 3 30 0 -3.99999

* One basic event call
#EVENT CALL 2 1 3 1 0 800 800 8 12 0 1500 1 0.5 0 0 0 0

A thinning based on number of stems is defined. The items (2) - (4) and (8)
(EVENT_YEARS, EVENT_INTERVALS, EVENT_BRANCHING and
EVENT_PROBABILITY) are defined in the EVENT_DEFAULTS parameter.

Example 2: The use of continuation items in the EVENT parameter.
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EVENT
* Event identification line
#20 THINNING - BASAL AREA INSTRUCTIONS

* Optional event definition item (7)
#FOREST CATEGORIES 3 30 0 -3.99999
#>> 3 12 1.0 4.0

* One basic event call

#EVENT CALL 2 1 11 000 10 1.2 0 1.51 10000
#>> 0.8 0.8 0.8 0.8 1 1 1 100

#>> 1 3 6 99 2 2 -1 -1 8 -0.5 00008 -0.50

A thinning based on basal area instructions is designed with optional tree selection
instructions in the EVENT_CALL item. The values of the FOREST_CATEGORIES
and EVENT_CALL items are divided on several lines with continuation items.
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EVENT - event_identification
Event identification line of the EVENT parameter

Item (1) of the EVENT parameter:
event_identification
Functions
The identification line of the EVENT parameter is the header of the event definition.

Syntax

|#event_identification characterisation

event identification AN integer number to identify the event. The identification number
must be unique for each event in the same application.

characterisation A character string describing the event in words.
Notes

1. There are formally no limits concerning the numbering of events, however the
maximum number should be 999, for in some instances only tree digits are
reserved for event identification number.

2.  The event identification number for natural processes should always be the last
one.

Examples
Example 1: A definition of the event identification.

EVENT
* Event identification (10) and characterization in words
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS

* Optional event definition item (5)
#COMPARABLE_EVENTS 20 25 27 28 29 50

* Optional event definition item (6)
#FEASIBLE_PRECEDESSORS 70 71 99

* Optional event definition item (7)
#FOREST CATEGORIES 3 30 0 -3.99999

* One basic event call
#EVENT CALL 2 1 3 1 0 800 800 8 12 0 1500 1 0.5 0 0 0 0

In the example the event identification number is ‘10’ and the rest of the line constitutes
the characterization of the event: ‘FIRST THINNING — NUMBER OF STEMS/HA
INSTRUCTIONS’.
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EVENT - EVENT_YEARS
Optional event definition items (items (2) — (8) the EVENT parameter)

Item (2) of the EVENT parameter:

EVENT_YEARS

Generic name in Finnish

TAPAHTUMAVUODET

Functions

Item EVENT_YEARS defines the relative years when the event can be simulated.

Syntax

[#EVENT YEARS year[ year] repeat interval

year A relative year when the event can be simulated, usually a
year in the middle of the sub-period in question. The event
years can be provided for the whole simulation period or
any period when the event can be simulated. The events
after the last year are simulated according to the
repeat_interval argument. The sub-periods are defined by
the YEARS parameter.

repeat interval A number of years between the event years after the last
event year provided. This is the last argument of the
EVENT_YEARS item.

Notes

1. The user is responsible for the compatibility of the EVENT_YEARS item and the
YEARS parameter.

2. If an event should be simulated only for the selected sub-periods, the repetition can
be omitted by providing a high value for the repeated interval.

3. If the item EVENT_YEARS is not provided the values of the parameter
EVENT_DEFAULTS are used instead.

See also

event identification item
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EVENT INTERVALS item
YEARS parameter

EVENT DEFAULTS parameter
SMU_YEAR CODES parameter

Examples
Example 1: A definition of the EVENT_YEARS item of the EVENT parameter.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS
#EVENT YEARS 6 10

The event can be simulated with 10-year intervals beginning from the relative year 6,
i.e. in the middle of each 10-year sub-period.
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EVENT — EVENT_INTERVALS
Optional event definition items (items (2) — (8) the EVENT parameter)

Item (3) of the EVENT parameter:
EVENT_INTERVALS

Generic name in Finnish

LYHIMMAT TOTEUTUSVALIT
Functions

Item EVENT_INTERVALS defines the minimum intervals between the occurrences of
the event and the comparable events in a management schedule.

Syntax

|#EVENT_INTERVALS interval[ interval]

interval A minimum time interval between the event and the comparable
events in a management schedule. Minimum intervals are required
for each event year defined by the EVENT_YEARS item. The last
interval value is repeated as a minimum interval, if required.

Notes

1. If the item EVENT_INTERVALS is not provided the values of the parameter
EVENT_DEFAULTS are used instead.

See also
EVENT YEARS item

COMPARABLE EVENTS item
EVENT DEFAULTS parameter

Examples
Example 1: A definition of the EVENT_INTERVALS item of the EVENT parameter.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/ha INSTRUCTIONS
#EVENT INTERVALS 10

The intervals between the occurrences of the event (first thinning) and the comparable
events have to be at least 10 years for all event years provided.
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EVENT - EVENT_BRANCHING

Optional event defini

tion items (items (2) — (8) the EVENT parameter)

Item (4) of the EVENT parameter:

EVENT_BRANCHING

Generic name in Finnish

HAARAUTUMI

Functions

NEN

Item EVENT_BRANCHING controls the branching of the simulation of management

schedules. If branch
in the same state, i
branching is denied,

ing is allowed, the event may have alternative events (“branches™)
.e. the event is optional in that state supposing it is feasible. If
the event cannot have alternative events in the same state, i.e. the

event is obligatory supposing it is feasible.

Syntax

[#EVENT_BRANCHING value[ value]

value

Notes

A branching control for each event year. The last value is repeated
if further branching control is required. The branching control can
have either the value '0" or the value '1'.

The value '0' of EVENT_BRANCHING denies alternative events.
An event is obligatory in the event year and only that event is
simulated if it is feasible. If all events are obligatory, only one
management schedule will be as a result supposing that there are
feasible events. The order of the event definition occurrences
determinates the priority of the obligatory events in the simulation.

The value '1' of EVENT_BRANCHING allows alternative events
in the event year. An optional event means that alternative events
can be simulated in the same event year resulting to several
alternative management schedules, assuming that several events are
feasible in the event year.

1. Constraints in the optimisation should never be provided for decision variables

originating from
constraints shoul

obligatory events in the simulation. In the case of example 1, no
d be given in the optimisation concerning first thinning.
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2. If the item EVENT_BRANCHING is not provided the values of the parameter
EVENT_DEFAULTS are used instead.

See also

COMPARABLE EVENTS item
EVENT DEFAULTS parameter

Examples
Example 1: A definition of the EVENT_BRANCHING item of the EVENT parameter

EVENT
#10 FIRTST THINNING - NUMBER OF STEMS/ha INSTRUCTIONS
#EVENT BRANCHING 0

The event is simulated whenever feasible without any alternative events. Further, first
thinning would always be chosen in the optimum solution, because it has no alternative
management options.
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EVENT - COMPARABLE_EVENTS
Optional event definition items (items (2) — (8) the EVENT parameter)

Item (5) of the EVENT parameter:
COMPARABLE_EVENTS

Generic name in Finnish
VASTAAVAT TAPAHTUMAT

Functions
Item COMPARABLE_EVENTS defines the mutually exclusive events that cannot be
simulated in the same management schedule before the minimum time interval is
fulfilled. The minimum intervals between comparable events are defined in the

EVENT_INTERVALS item.

Syntax

[#COMPARABLE EVENTS event identification[ event identification]

event_identification The identification number of the event
Notes

1. If the item COMPARABLE_EVENTS is not provided the values of the parameter
EVENT_DEFAULTS are used instead, which is not recommendable.

See also
event identification item

EVENT INTERVALS item
EVENT DEFAULTS parameter

Examples
Example 1: A definition of the COMPARABLE_EVENTS of the EVENT parameter.

EVENT

#20 THINNING - BASED ON BASAL AREA INSTRUCTIONS
#COMPARABLE EVENTS 10 20 25 28 29 50

#EVENT INTERVALS 10

Comparable events for the basal area based thinning are the events 10, 25, 28, 29 and
50. The minimum interval between these events and basal area based thinning is 10
years as well as between subsequent basal area based thinnings.
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EVENT - FEASIBLE_PRECEDESSORS
Optional event definition items (items (2) — (8) the EVENT parameter)

Item (6) of the EVENT parameter:

FEASIBLE_PRECEDESSORS

Generic name in Finnish

SALLITUT_EDELTAJAT

Functions

The FEASIBLE_PRECEDESSORS item defines events that may immediately (i.e. in
the same year) precede the event.

Syntax

| #FEASIBLE PRECEDESSORS event_ identification[ event identification]

event_identification The event identification number.

Notes

1. If the item FEASIBLE PRECEDESSORS is not provided the values of the
parameter EVENT_DEFAULTS are used instead, which is not recommendable.

See also

event identification item
EVENT DEFAULTS parameter

Examples

Example 1: A definition of the FEASIBLE PRECEDESSORS item of the EVENT
parameter.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS
#FEASIBLE PRECEDESSORS 70 71 99

Events 70, 71 and 99 may immediately precede the first thinning.
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EVENT - FOREST_CATEGORIES
Optional event definition items (items (2) — (8) the EVENT parameter)

Item (7) of the EVENT parameter:

FOREST_CATEGORIES

Generic name in Finnish

METSIKKOEHDOT

Functions

Item FOREST_CATEGORIES defines the conditions of management units under which
the event can be simulated. The conditions are expressed using the management unit
variables of the simulation data.

Syntax

[#FOREST_CATEGORIES feasibility_condition

feasibility condition:

category group[ 0 category group]

category group:

category definition[ category definition]

category definition:

number variable value

[ value]

'0'

number

variable

value

The delimiter of category groups denoting the logical operator OR
between adjacent category groups (see example 4).

The number of the following arguments (variable and value(s)) in
the current category definition.

A management unit variable in the simulation record.

A relevant value of the management unit variable for defining the
feasibility of the event. The values with the sign '-' define the range
from the previous value to the absolute value of the variable:
example 1, example 2, example 3 and example 4.
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The event is feasible and it can be simulated with regard to the
FOREST_CATEGORIES item if the feasibility condition calculated from the actual
management unit variables is TRUE.

The logical operator (expressed by the delimiter '0") between adjacent category groups is
OR. If any of the category groups is TRUE, then the feasibility condition is TRUE.

The logical operator between the adjacent category definitions is AND. If any of the
category definitions is FALSE, then the category group is FALSE. The delimiter
between category definitions is the space character ' ' (example 3 and example 4).

The logical operator between adjacent values and/or ranges is OR. If any of the values
or ranges is TRUE, then the category definition is TRUE.

Notes

1. If the item FOREST_CATEGORIES is not provided the values of the parameter
EVENT_DEFAULTS are used instead, which is not recommendable.

2. The default value '0' of the FOREST_CATEGORIES item means that the event can
be simulated for any of the forest management categories.

See also

Simulation record variables
EVENT DEFAULTS parameter

Examples

Example 1: A definition of the FOREST_CATEGORIES item of the EVENT parameter, one
category definition.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS
#FOREST CATEGORIES 2 30 1

The event can be simulated if the value of the management unit variable (30) in the
simulation record is equal to 1.

Example 2: A definition of the FOREST_CATEGORIES item of the EVENT parameter, a
range type category definition.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS
#FOREST CATEGORIES 3 30 0 -1.9999

The event can be simulated if the value of the management unit variable (30) in the
simulation record is greater or equal to 0 and less or equal to 1.9999.
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Example 3: A definition of the FOREST_CATEGORIES item of the EVENT parameter, two
category definitions.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS
#FOREST CATEGORIES 3 30 0 -1.9999 4 32 1 3 5

The event can be simulated if the value of the management unit variable (30) is greater
or equal to 0 and less or equal to 1.9999 AND the value of the variable (32) is equal to
1,3o0r5.

Example 4: A definition of the FOREST_CATEGORIES item of the EVENT parameter, two
category groups.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS
#FOREST CATEGORIES 3 30 0 -1.9999 4 32 1 3 50
#>> 3 30 0 -1.9999 3 36 0 -20.00

The event can be simulated if the value of the management unit variable (30) is greater
or equal to 0 and less or equal to 1.9999 AND the value of the variable (32) is 1, 3 or 5
OR if the value of the variable (30) is greater or equal to 0 and less or equal to 1.9999
AND the value of variable (36) is greater or equal to 0 and less or equal to 20.00. The
variable (30) etc. refers here to management unit variables in the simulation record.
Notice the continuation item '#>>' of the FOREST_CATEGORIES item.
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EVENT - EVENT_PROBABILITY
Optional event definition items (items (2) — (8) the EVENT parameter)

Item (8) of the EVENT parameter:
EVENT_PROBABILITY

Generic name in Finnish
TODENNAKOISYYS

Functions
Item EVENT_PROBABILITY defines the probability to simulate the event for each
year defined by the EVENT_YEARS item. The EVENT_PROBABILITY value less
than 1.0 should be used only as an extreme measure to limit the total number of

management schedules in a random order.

Syntax

[#EVENT_PROBABILITY value[ value]

value A value '0.0' - '1.0" for defining the probability to simulate the event
for each year defined by the EVENT_YEARS item. The last value
is automatically repeated if required. Usually the only relevant
value is '1.0".

Notes

1. It is recommended to define the EVENT_PROBABILITY item using the
EVENT_DEFAULTS parameter only.

See also

EVENT_YEARS item
EVENT_DEFAULTS item

Examples
Example 1: A definition of the EVENT_PROBABILITY item of the EVENT parameter.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/ha INSTRUCTIONS
#EVENT PROBABILITY 1.0

The first thinning is simulated for all years defined by the EVENT_YEARS
parameter, if the event is feasible.
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EVENT — EVENT_CALL
Calls of basic event routines

Items (9) — (n) of the EVENT parameter:

EVENT_CALL

Generic name in Finnish

TAPAHTUMAKUTSU

Functions

Item EVENT_CALL transfers the user-supplied argument values to the basic event
routines. EVENT_CALL arguments make it possible to call the same basic event
routines in optional ways for slightly different events and for different applications.

Syntax

|#EVENT_CALL argument value[ argument value]

argument _value A value of the event call argument. The number of EVENT_CALL
arguments is different for each basic event group. Both common
and specific EVENT_CALL arguments are provided adjacently in
any event call.

EVENT_CALL argument types

There are two types of EVENT_CALL arguments

I. common EVENT_CALL arguments for all basic events (A and B in example 1)and

1. specific EVENT_CALL arguments (1 to 38 in example 1) for each basic event.
There are built-in default selection instructions for the general MELA tree selection routine.
User-supplied tree selection instructions can be provided for cuttings (see arguments 26 to 38
in example 1) and tending of young stands using the specific EVENT_CALL arguments.

Notice that the formal structure of the user-supplied tree selection instructions is checked, but
not the validity of argument values.

I.  Common EVENT_CALL arguments for all basic events

Legend

(A) identification code of the basic event routine being called
'l' natural processes
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(B)

'2' cuttings
'3' tending of young stands
'4' artificial regeneration
'5' clearing of regeneration area
'6' soil preparation
'7' drainage of peat lands
'8' fertilization
'9' pruning of pine
'11l' run-time change in the value of a management unit level variable
in the simulation record, for example,the change of the forest
management category
‘12’ selecting of ‘retained trees’ to be left standing on the cutting
areas
l1l

1.

Specific EVENT_CALL arguments for each basic event

Specific EVENT_CALL arguments for natural processes

Legend

(1)
(2)
(3)
(4)
(5)
(6)

(7)

'l' reserved for system

'5' reserved for system

'0' reserved for system

general adjustment coefficient for basal area increment models (on tree
level), basic level = 1.0

general adjustment coefficient for height increment models (on tree
level), basic level = 1.0

general adjustment coefficient for ingrowth models (on tree level),
basic level = 1.0

general adjustment coefficient for mortality models (on tree level),
basic level = 1.0

See note 1.

Specific EVENT_CALL arguments for cuttings

There are six cutting methods available for event definitions:
1 thinning based on basal area instructions
2 clear cutting
3 thinning based on number of stems instructions
4 over story removal
5 seed tree cutting
6 shelter wood cutting

Each cutting method has specific EVENT_CALL arguments. The user defines the
desired cutting method (1-6) in the integer part of the first specific EVENT_CALL
argument and since MELAZ2009 in the decimal part of the first specific EVENT_CALL
argument the user defines if the desired cutting concerns traditional roundwood cuttings
(pulpwood and logs) and/or if the energy wood is taken also into account.

There are ten (0-9) specifications for each cutting method (x =1,2,...6):
X, X.0 only commercial roundwood cuttings (pulpwood and logs)
x.1  inthe roundwood cuttings the branches including partly foliage and stems of
felled trees are hauled for energy wood
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X.2 inthe roundwood cuttings the stumps and roots (> 10 cm) of felled trees are
lifted for energy wood (branches and stem residues are left on the ground)

x.3  inthe roundwood cuttings the branches (including partly foliage, stems,
stumps and roots (> 10 cm)) of felled trees are hauled for energy wood

x.4  integrated harvesting of roundwood and energy wood - the energy wood is
harvested using whole-tree method

x.5  integrated harvesting of roundwood and energy wood - the energy wood is
harvested using partial tree method

x.6  integrated harvesting of roundwood and energy wood - the energy wood is
harvested using trunk method

X.7  pure energy wood harvesting using whole-tree method

X.8 pure energy wood harvesting using partial tree method

X.9  pure energy wood harvesting using trunk method

2.1 Thinning based on basal area instructions
In the integrated forest and stand level optimisation of MELA, thinnings for
management units are selected from the simulated thinning alternatives. The principal
parameters to regulate the simulation of thinnings in MELA are
« thinning intensity,
e tree size selection (from below, equal, from above),
« tree species selection, and
e minimum cutting removal per hectare.

The alternative methods to select the thinning intensity in MELASIM are
@) relative thinning intensity (“thinning percentages™), and
(b) exogenous density regulation (“thinning models").

Thinning intensity method is selected and adjusted by the specific EVENT_CALL
arguments for thinnings.

The endogenicity of each analysis results from the user supplied event definitions in
simulation, including thinning options and the branching of simulation. The relative
thinning intensity method combined with the branching simulation of thinning
alternatives enables the endogenous solution both for the intensity and the timing of
thinnings. However, the number of alternative management schedules may rise very
high.

Exogenous density regulation using basal area limit after thinning with explicit
minimum cutting removal and branching simulation allows endogenous timing of
thinnings in optimisation.

Exogenous density regulation with basal area limits before and after thinning without
branching leads to exogenous density regulation without alternatives (and without
possibility to endogenous selection of thinnings).

Minimum cutting removal requirement prevents the simulation of thinning alternatives
considered impracticable in order to minimize the number of management schedules
and consequently the endogenicity of thinnings in analysis. Minimum cutting removal
for relative thinning intensity method (a) is supplied by the specific EVENT_CALL
arguments (4) and (5).
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For the exogenous density regulation method (b) the minimum cutting removal
requirement is determined either according to the difference of the basal area limits set
by the BASAL_AREA _INSTRUCTIONS parameter adjusted by the specific
EVENT_CALL arguments (16) - (23) or according to the specific EVENT_CALL
arguments (4) and (5), whichever is the higher one.

The tree size and tree species selection is controlled by the tree selection instructions of
the EVENT_CALL arguments (26) - (n).

Legend

The specific EVENT_CALL arguments for thinning based on basal area instructions are

(1) '1.0'-'1.9'" cutting method = thinning based on basal area instructions.
See the interpretation of the decimal specification

(2) 'l' reserved for system

(3) proportion of basal area to be removed (0 - 1.0), if the relative
thinning intensity method (a) is applied; otherwise '0’

(4) minimum removal (m2/hectare) in management unit for relative thinning
intensity method (a) or if explicit expression is required instead of
minimum basal area before thinning; otherwise ‘0’

(5) minimum removal (m2/hectare) on sample plot for relative thinning
intensity method (a) or if explicit expression is required instead of
minimum basal area before thinning; otherwise '0’

(6) minimum mean height before thinning, m

(7) maximum mean diameter before thinning in relation to the exogenous
minimum regeneration diameter requirement (0 - 10.0) (see the
MIN REGENERATION DIAMETER parameter)

(8) minimum acceptable basal area after thinning in relation (0 - 10.0) to
the exogenous basal area requirement after thinning calibrated by the
arguments (20) - (23), if the relative thinning intensity method (a)
is applied; otherwise '0O' (see the lower limit of the parameter
BASAL AREA INSTRUCTIONS)

(9) maximum mean age before thinning in relation to the exogenous minimum
regeneration age requirement (0 - 10.0) (see the MIN REGENERATION AGE
parameter)

(10) basal area target after thinning in relation (0 - 10.0) to the
exogenous basal area requirement after thinning calibrated by the
arguments (20) - (23) if the exogenous density regulation method (b)
is applied; otherwise '0O' (see the lower limit of the
BASAL AREA INSTRUCTIONS parameter)

(11) maximum proportion of basal area to be removed in thinning (0 - 1.0),
if the exogenous density regulation method (b) is applied; otherwise
lol

(12) '0' reserved for system

(13) logging season

'0' random (1 or 2), weighted by statistics of realized loggings
'l' summer, logging on unfrozen and snow-free ground
'2' winter, logging on frozen and snowy ground
(14) mechanized or manual (labour-intensive) logging
'0' cost minimizing method (1 or 2)
'l' mechanized logging (one-grip harvester and forwarder)
'2' manual logging (logging with chainsaw and forwarder)
(15) logging skills for manual time expenditure functions
'0' or 'l' professional
'2' non-professional, forest owners self-reliant work

(16) calibration coefficient for the minimum basal area requirement of pine

before thinning defined by the BASAL AREA INSTRUCTIONS parameter
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(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)
(25)

calibration coefficient for the minimum basal area requirement of
spruce before thinning defined by the BASAL AREA INSTRUCTIONS
parameter

calibration coefficient for the minimum basal area requirement of
silver birch before thinning defined by the BASAL AREA INSTRUCTIONS
parameter

calibration coefficient for the minimum basal area requirement of
downy birch and other deciduous trees before thinning defined by the
BASAL AREA INSTRUCTIONS parameter

calibration coefficient for the minimum basal area requirement of pine
after thinning defined by the BASAL AREA INSTRUCTIONS parameter
calibration coefficient for the minimum basal area requirement of
spruce after thinning defined by the BASAL AREA INSTRUCTIONS
parameter

calibration coefficient for the minimum basal area requirement of
silver birch after thinning defined by the BASAL AREA INSTRUCTIONS
parameter

calibration coefficient for the minimum basal area requirement of
downy birch and other deciduous trees after thinning defined by the
BASAL AREA INSTRUCTIONS parameter

'0' reserved for system

'0' reserved for system

(26) - (n) user-supplied tree selection instructions

The arguments (16) - (23) are for the calibration of the values of the
BASAL_AREA INSTRUCTIONS parameter (example 2) by tree species. Notice that
the basal area limit before thinning is cancelled by giving the value '0' to the arguments
(16) - (19), effecting the arguments (4) and (5) as the minimum cutting removal
requirement.

Notice also the multiplicative effects or conflicts of arguments especially when applying
the exogenous density regulation method (b). Improper use of arguments may result
unintended loss of simulated thinning alternatives and less sound analysis as a
consequence. Pay attention to the arguments (4), (5), (8), (10), (11) and (16) - (23). The
arguments (4), (5) and (11) may become conflicting with basal area instructions or their
calibration results with the arguments (16) - (23). The exogenous basal area
requirements after thinning adjusted by the arguments (8) and (10) are first calibrated
with the arguments (20) - (23).

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of basal area, see the tree variable (5) of the
simulation record.

When user-supplied tree selection instructions are not given, built-in default selection
instructions for thinning based on basal area instructions are used.

2.2 Clear cutting

Legend

The specific EVENT_CALL arguments for clear cutting are

(1)
(2)

'2.0'-'2.9' cutting method = clear cutting. See the interpretation of the decimal

specification
'l' reserved for system

133




(3) '1l' reserved for system
(4) minimum removal in management unit, m2/hectare

(5) minimum removal on sample plot, m2/hectare

(6) minimum mean diameter before cutting in relation to the exogenous
minimum regeneration diameter requirement (see the
MIN REGENERATION DIAMETER parameter)

0 - 10.0 relative mean diameter
> 10.0 absolute mean diameter

(7) minimum mean age before cutting in relation to the exogenous minimum
regeneration age requirement (see the MIN REGENERATION AGE parameter)

0 - 10.0 relative mean age
> 10.0 absolute mean age

(8) maximum basal area for stands mean diameter > 8 cm before cutting in
relation to the respective exogenous minimum requirement (0 - 10.0)
for the recognition of the low-stocked stands and the generation of a
clear cutting option (see the BASAL AREA INSTRUCTIONS parameter). For
stands mean diameter < 8cm the generation of clear cutting option
(regeneration) is made according to the
BOUND_FOR _YONG_STAND REGENERATION parameter.

(9) minimum mean age before cutting in relation to the exogenous
regeneration age requirement, if the site type category is 6, 7 or 8
(barren sites, rocky or sandy areas or open mountains), see the
sample plot variable (13) of the simulation record and the
MIN REGENERATION AGE parameter

0 - 10.0 relative mean age
> 10.0 absolute mean age

(10) minimum mean age in relation to the exogenous regeneration age
requirement when clear cutting option is always simulated, see the
MIN REGENERATION AGE parameter

0 - 10.0 relative mean age
> 10.0 absolute mean age

(11) '0' reserved for system

(12) '0' reserved for system

(13) logging season

'0' random (1 or 2), weighted by statistics of realized loggings

'l' summer, logging on unfrozen and snow-free ground

'2' winter, logging on frozen and snowy ground
(14) mechanized or manual (labour-intensive) logging

'0' cost minimizing method (1 or 2)

'l' mechanized logging (one-grip harvester and forwarder)

'2' manual logging (logging with chainsaw and forwarder)
(15) logging skills for manual time expenditure functions

'0' or 'l' professional

'2' non-professional, forest owners self-reliant work
(16) - (n) user-supplied tree selection instructions

See note 2.

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of basal area, see the tree variable (5) of the
simulation record.

2.3 Thinning based on number of stems instructions

For the methods (a) and (b) regarding the thinning intensity selection, see the cutting
method 2.1 'thinning based on basal area instructions'.
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Legend

The specific EVENT_CALL arguments for thinning based on number of stems
instructions are

(1) '3.0'=-'3.9' cutting method = thinning based on number of stems
instructions. See the interpretation of the decimal specification

(2) 'l' reserved for system

(3) proportion of number of stems to be removed (0 - 1.0) if the relative
thinning intensity method (a) is applied; otherwise 'O’

(4) minimum removal in management unit, stems/hectare

(5) minimum removal on sample plot, stems/hectare

(6) minimum mean diameter before thinning, cm

(7) maximum mean height before thinning, m

(8) minimum acceptable number of stems per hectare after thinning in
relation to the exogenous number of stems per hectare requirement (0
- 10.0), if the relative thinning intensity method (a) is applied;

otherwise '0' (see the MIN NUMBER OF STEMS AFTER THINNING parameter)

(9) minimum number of stems per hectare before cuttlng, stems/hectare

(10) number of stems per hectare after thinning in relation to the
exogenous number of stems per hectare requirement (0 - 10.0) if the
minimum growing stock after thinning method (b) is applied; otherwise
'0"' (see the MIN NUMBER OF STEMS AFTER THINNING parameter)

(11) maximum proportlon of stems | per hectare to be removed in thinning (0 -
1.0), if the minimum growing stock after thinning method (b) is
applied; otherwise 'O’

(12) '0' reserved for system

(13) logging season

'0' random (1 or 2), weighted by statistics of realized loggings

'l' summer, logging on unfrozen and snow-free ground

'2' winter, logging on frozen and snowy ground
(14) mechanized or manual (labour-intensive) logging

'0' cost minimizing method (1 or 2)

'l' mechanized logging (one-grip harvester and forwarder)

'2' manual logging (logging with chainsaw and forwarder)
(15) logging skills for manual time expenditure functions

'0' or 'l' professional

'2' non-professional, forest owners self-reliant work
(16) - (n) user-supplied tree selection instructions

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of number of stems per hectare, see the tree
variable (1) of the simulation record.

2.4 Over story removal

Legend

The specific EVENT_CALL arguments for over story removal are

(1) '4.0'-'4.9' cutting method = over story removal. See the interpretation of the

decimal specification
(2) 'l' reserved for system
(3) proportion of basal area to be removed in cutting (0 - 1.0)

(4) minimum removal in management unit, m?2/hectare

(5) minimum removal on sample plot, m2/hectare
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(6) minimum mean diameter before cutting in relation to the exogenous
minimum regeneration diameter requirement (0 - 10.0) (see the
MIN REGENERATION DIAMETER parameter)

(7) minimum mean age before cutting in relation to the exogenous minimum
regeneration age requirement (0 - 10.0) (see the MIN REGENERATION AGE
parameter)

(8) '0' reserved for system

(9) '0' reserved for system

(10) minimum number of stems per hectare before over story removal in
relation to the exogenous number of plants requirement after
regeneration (0 - 10.0) (see the MIN NUMBER OF SEEDLINGS parameter)

(11) '0' reserved for system

(12) '0' reserved for system

(13) logging season

'0' random (1 or 2), weighted by statistics of realized loggings

'l' summer, logging on unfrozen and snow-free ground

'2' winter, logging on frozen and snowy ground
(14) mechanized or manual (labour-intensive) logging

'0' cost minimizing method (1 or 2)

'l' mechanized logging (one-grip harvester and forwarder)

'2' manual logging (logging with chainsaw and forwarder)
(15) logging skills for manual time expenditure functions

'0' or 'l' professional

'2' non-professional, forest owners self-reliant work
(16) - (n) user-supplied tree selection instructions

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of basal area, see the tree variable (5) of the
simulation record.

2.5 Seed tree cutting

Legend

The specific EVENT_CALL arguments for seed tree cutting are

(1) '5.0'=-'5.9' cutting method = seed tree cutting for natural
regeneration. See the interpretation of the decimal specification
(2) 'l' reserved for system
(3) '0' reserved for system
(4) minimum removal in management unit, stems/hectare
(5) minimum removal on sample plot, stems/hectare
(6) minimum mean diameter before cutting in relation to the exogenous
minimum regeneration diameter requirement (see the
MIN REGENERATION DIAMETER parameter)
0 - 10.0 relative mean diameter
> 10.0 absolute mean diameter
(7) minimum mean age before cutting in relation to the exogenous minimum
regeneration age requirement (see the MIN REGENERATION AGE parameter
0 - 10.0 relative mean age
> 10.0 absolute mean age
(8) minimum basal area before cutting in relation to the exogenous minimum
basal area requirement after thinning (0 - 10.0) (see the
BASAL AREA INSTRUCTIONS parameter)
(9) maximum mean age before cutting in relation to the exogenous minimum
regeneration age requirement (see the MIN REGENERATION AGE parameter)
0 - 10.0 relative mean age
> 10.0 absolute mean age
(10) '0' reserved for system
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(11)
(12)
(13)

(14)

(15)

'0' reserved for system
'0' reserved for system

logging season
'0' random (1 or 2), weighted by statistics of realized loggings

'l' summer, logging on unfrozen and snow-free ground

'2' winter, logging on frozen and snowy ground
mechanized or manual (labour-intensive) logging

'0' cost minimizing method (1 or 2)

'l' mechanized logging (one-grip harvester and forwarder)
'2' manual logging (logging with chainsaw and forwarder)
logging skills for manual time expenditure functions

'0' or 'l' professional

'2' non-professional, forest owners self-reliant work

(16) - (n) user-supplied tree selection instructions

See note 2.

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of number of stems per hectare, see the tree

variable (1) of the simulation record.

When user-supplied tree selection instructions are not given, built-in default selection
instructions for seed tree cutting are used.

2.6 Shelter wood cutting

Legend

The specific EVENT_CALL arguments for shelterwood cutting are

(1)
(2)
(3)
(4)

(3)
(6)

(7)

(8)

(9)

(10)
(11)
(12) '0' reserved for system
(13) logging season

'6.0'-'6.9' cutting method = shelterwood cutting for natural
regeneration. See the interpretation of the decimal specification
'l' reserved for system
'0' reserved for system
minimum removal in management unit, stems/hectare
minimum removal on sample plot, stems/hectare
minimum mean diameter before cutting in relation to the exogenous
minimum regeneration diameter requirement (see the
MIN REGENERATION DIAMETER parameter)
0 - 10.0 relative mean diameter
> 10.0 absolute mean diameter
minimum mean age before cutting in relation to the exogenous minimum
regeneration age requirement (see the MIN REGENERATION AGE parameter)
0 - 10.0 relative mean age
> 10.0 absolute mean age
minimum basal area before cutting in relation to the exogenous minimum
basal area requirement after thinning (0 - 10.0) (see the
BASAL AREA INSTRUCTIONS parameter)
maximum mean age before cutting in relation to the exogenous minimum
regeneration age requirement (see the MIN REGENERATION AGE parameter)
0 - 10.0 relative mean age
> 10.0 absolute mean age
'0' reserved for system
'0' reserved for system

'0' random (1 or 2), weighted by statistics of realized loggings
'l' summer, logging on unfrozen and snow-free ground
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'2' winter, logging on frozen and snowy ground
(14) mechanized or manual (labour-intensive) logging

'0' cost minimizing method (1 or 2)

'l' mechanized logging (one-grip harvester and forwarder)

'2' manual logging (logging with chainsaw and forwarder)
(15) logging skills for manual time expenditure functions

'0' or 'l' professional

'2' non-professional, forest owners self-reliant work
(16) - (n) user-supplied tree selection instructions

See note 2.

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of number of stems per hectare, see the tree
variable (1) of the simulation record.

3. Specific EVENT_CALL arguments for tending of young stands

Legend

(1) '0' reserved for system

(2) '1l' reserved for system

(3) adjustment coefficient to the exogenous number of stems requirement
after tending (0 - 10.0) (see the MIN NUMBER OF SEEDLINGS parameter)

(4) minimum number of stems before tending in relation to the exogenous
number of stems requirement after tending (0 - 10.0) (see the
MIN NUMBER OF SEEDLINGS parameter)

(5) minimum mean diameter before tending, cm

(6) maximum mean diameter before tending, cm

(7) minimum number of stems (per hectare) to be removed in management unit
and on sample plot

(8) minimum mean height before tending, m

(9) maximum mean height before tending, m

(10) '0'
(11) '0'
(12) '0'
(13) 'o0’
(14) '0'
(15) '0'

(16) - (n) user-supplied tree selection instructions

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of number of stems per hectare, see the tree
variable (1) of the simulation record.

4.  Specific EVENT_CALL arguments for regeneration

Legend

(1) type of regeneration
'0' random (type 1 or 2)
'l' seeding
'2' planting
'3' supplementary planting
(2) 'l' reserved for system
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(3) seeding or planting: years from clear cutting to regeneration;
supplementary planting: years from regeneration to supplementary
planting

(4) tree species used in regeneration
0 random

> 0 tree species: valid tree species, see the tree variable (2) of the
initial data record

(5) number of plants per hectare used in regeneration (see the
MIN NUMBER OF SEEDLINGS parameter)

0 based on the exogenous number of plants requirement
< 10 number of plants in relation to the exogenous number of plants
requirement
> 10 absolute number of plants

(6) mean age of plants at the moment of regeneration, year

(7) mean height of plants at the moment of regeneration, m

(8) probability of plants to survive (0 - 1.0)

0 based on the regeneration model (random)
> 0 probability given by user

(9) lower bound for the site type, see sample plot variable (13) of the
initial data record

(10) upper bound for the site type

5. Specific EVENT_CALL arguments for clearing of regeneration area

Legend

(1) '0' reserved for system

(2) '1l' reserved for system

(3) lower bound for the site type, see the sample plot variable (13) of the
initial data record

(4) upper bound for the site type

The trees to be removed (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of number of stems per hectare, see the tree
variable (1) of the simulation record.

6. Specific EVENT_CALL arguments for site preparation

Legend

(1) '0' reserved for system

(2) '1l' reserved for system

(3) lower bound for the site type, see the sample plot variable (13) of the
initial data record

(4) upper bound for the site type

7. Specific EVENT_CALL arguments for drainage of peatlands

Legend

(1) type of drainage
'l' new ditching
'2' ditch cleaning and supplementary ditching
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[(2) '1' reserved for system

8.  Specific EVENT_CALL arguments for fertilization

Legend

(1) '1l' reserved for system

(2) '1l' reserved for system

(3) minimum mean diameter before fertilization in relation to the exogenous
minimum regeneration diameter requirement (0 - 10.0), see the
MIN REGENERATION DIAMETER parameter

(4) maximum mean diameter before fertilization in relation to the exogenous
minimum regeneration diameter requirement (0 - 10.0)

(5) minimum basal area before fertilization in relation to the exogenous
minimum basal area requirement after thinning (0 - 10.0), see the
BASAL AREA INSTRUCTIONS parameter

(6) maximum basal area before fertilization in relation to the exogenous
minimum basal area requirement after thinning (0 - 10.0)

(7) minimum mean age before fertilization in relation to the exogenous
minimum regeneration age requirement (0 - 10.0), see the
MIN REGENERATION AGE parameter

(8) maximum mean age before fertilization in relation to the exogenous
minimum regeneration age requirement (0 - 10.0)

(9) lower bound for the site type, see the sample plot variable (13) of the
initial data record

(10) upper bound for the site type

9.  Specific EVENT_CALL arguments for pruning of pine

Legend

(1) '0' reserved for system

(2) '1l' reserved for system

(3) minimum mean height before pruning, m

(4) maximum mean height before pruning, m

(5) number of stems to be pruned, stems/hectare

(6) lower bound for the site type, see the sample plot variable (13) of the
initial data record

(7) upper bound for the site type

The trees to be pruned (i.e. the selection quantity and maximum selection intensity in
tree selection) are expressed in terms of number of stems per hectare, see the tree
variable (1) of the simulation record.

11. Specific EVENT_CALL arguments for the run-time change of the value of a
management unit variable in the simulation record

Legend

(1) '0' reserved for system

(2) 'l' reserved for system

(3) management unit variable to be changed
(4) new value of management unit variable
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(5) lower bound for the old value of the management unit variable
(6) upper bound for the old value of the management unit variable
(7) '0' reserved for system
(8) '0' reserved for system
(9) '0' reserved for system

12. Specific EVENT_CALL arguments for selecting of ‘retained trees’ to be left
standing on regeneration areas

Legend

(1) '0' reserved for system

(2) '0' reserved for system

(3) '0' reserved for system

(4) maximum number of ‘retained trees’ on calculation unit,stems/hectare

(5) maximum number of ‘retained trees’ on sample plot, stems/hectare

(6) minimum mean diameter before selecting of ‘retained trees’ in relation
to the exogenous minimum regeneration diameter requirement (see the
MIN_REGENERAT ION_ DIAMETER parameter)
0 - 10.0 relative mean diameter
>10 absolute mean diameter

(7) minimum mean age before selecting of ‘retained trees’ in relation to
the exogenous minimum regeneration age requirement (see the
MIN_REGENERAT ION_AGE parameter)
0 - 10.0 relative mean age
>10 absolute mean age

(8) ‘0’ reserved for system

(9) ‘0’ reserved for system

(10) ‘0’ reserved for system

(11) '0' reserved for system

(12) '0' reserved for system

(13) ‘0’ reserved for system

(14) ‘0’ reserved for system

(15) ‘0’ reserved for system

(16) - (n) user-supplied tree selection instructions (optional)

This event is designed to be used together with regeneration cuttings, clear cutting,
seed tree cutting (for natural regeneration of pine, birch and alder) and shelter wood
cutting (for natural regeneration of spruce). The retained trees are left untouched in
respective regeneration cutting and further cuttings and silvicultural treatments.

Selecting of retained trees and respective regeneration cutting are declared in one event
definition with two successive basic event calls (EVENT_CALL items). The event is
simulated if both basic events are successively feasible. The order of the basic event
calls decides the simulation order of the basic events.

Selecting of retained trees uses the general tree selection routine. Trees to be selected as
retained trees are those which are included in the selection group definition and which
are left untouched in the selection routine (i.e. the retained trees are complement from
the tree selection).

Optional tree selection instructions are declared in the EVENT_CALL item. The values
of the EVENT_CALL item can be splitted on several lines with continuation items.
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The trees to be selected (i.e. the selection quantity and maximum selection intensity in
tree selection are expressed in terms of stem volume; see the tree variable (8) of the
simulation record.

See note 3.

Notes
1. The actual effects of general adjustment coefficients to the volume increment should
be examined in each particular case with a relevant test material.

2. If either diameter (6) or mean age (7) is reached, regeneration cutting can be simulated
with regard to the rotation period rules (6) and (7).

3. If either diameter (6) or mean age (7) is reached, selecting of retained trees can be
simulated with regard to the rotation period rules (6) and (7).

See also

Tree selection routine

Variables of simulation record

Variables of initial data record

event identification item

BASAL AREA INSTRUCTIONS parameter

BOUND FOR _YOUNG STAND REGENERATION parameter
MIN REGENERATION DIAMETER parameter
MIN_REGENERATION AGE parameter

MIN NUMBER OF STEMS AFTER THINNING parameter
MIN_NUMBER OF SEEDLINGS parameter

Examples
Example 1: A definition of the EVENT_CALL item of the EVENT parameter and different
EVENT_CALL argument types.

EVENT
#10 FIRST THINNING - NUMBER OF STEMS/HA INSTRUCTIONS

#EVENT CALL 2 1 3.0 1 0 800 800 8 12 0 1500 1 0.5 0 O 0 O
* AB 123 4 56 7 8 9 10 11 12 13 14 15
#>> 1 3 399 3 31599 3 1 O 2 -1 -1 8

* 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

#>> -0.5 0 0 0 0O 8 -0.5 O
* 31 32 33 34 35 36 37 38

Argument types: common (A, B) and specific ones (1-38) are defined. The explanations
for the specific arguments are given in the legend of thinning based on numbers of
stems instructions. Notice multiple continuation items '#>>' of the EVENT_CALL item.
The lines starting with character *' are comment lines.

Example 2: Two different EVENT_CALL definitions for thinnings with the basal area
instructions method.
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4101.2 01.50.90.50000
11100

=

#EVENT CALL 2 1
#>>

[eoNe}
[eoNe}
=

o

101.2 01.51 10000
.8 0.81 11100

#EVENT CALL 2 1
#>>

(@]

In the first EVENT_CALL definition the minimum cutting removal (4 m#ha) is
explicitly determined by arguments 4 and 5 and by setting the arguments 16-19
(calibration coefficients of the minimum basal area before thinning) to zeros. The
minimum basal areas after thinning for all tree species are 90 % of the default values,
for argument 10 is 0.9 and arguments 20-23 are 1. The maximum proportion of
removed basal area is 50 % (argument 11). Explanations for other arguments are given
in the legend of thinning based on basal area instructions.

In the second EVENT_CALL the minimum basal areas before (arguments 16-19) and
after (arguments 19-23) thinning are in use, which implicitly define the minimum
cutting removal and therefore there is no need for arguments 4-5. The minimum basal
areas before thinning are 80 % of the default values.

Example 3: An event definition with two event calls.

EVENT
#30 CLEAR CUTTING WITH CLEARING OF REGENERATION AREA

#COMPARABLE EVENTS
#FEASIBLE PRECEDESSORS
#FOREST CATEGORIES

10 20 27 25 28 29
70 71 99
330 0 -1.99999

#EVENT CALL 2 1 000.90.90.521.15000060

#EVENT CALL 5 1

2.0 01
0116

Two successive events are defined with EVENT_CALL.: first clear cutting and then
clearing of regeneration area. Explanations for the first EVENT_CALL arguments are
given in the legend of clear cutting and for the second EVENT_CALL in the legend of
clearing of regeneration area.

Example 4: An event definition with an explicit tree selection instruction.

EVENT
#20 THINNING - BASAL AREA INSTRUCTIONS

#COMPARABLE EVENTS
#FOREST CATEGORIES

10 27 25 28 29 30
3 30 0 -3.99999

#EVENT CALL 2 1 1.01 04210 1.5 0 1.5 0.9 0.35
#>> 0 00 0 0.0 0.0 0.0 0.0 1.0 1.0 1.0 1.0 0O
#>> 1 36 992 2 -1 -18 -0.500008 -0.50

The item EVENT_CALL defines a basal area thinning on the first and second line
with tree selection arguments (26-42) on the third line: trees with diameter 6 - 99 cm
form the overall selection range (1 3 6 99), first all trees than dominant ones are cut (2
-1 -1 8 -0.5 1), and if the defined cutting drain is not achieved then all trees left still
untouched can be selected for cutting starting from the smaller ones (000 8 -0.5 1).

Example 5: An event definition with explicit logging instructions.
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EVENT
#20 THINNING - BASAL AREA INSTRUCTIONS

#COMPARABLE EVENTS 10 25 27 28 29 30

#FEASIBLE PRECEDESSORS 70 71 99

#FOREST CATEGORIES 3 30 0 -3.99999 2 32 2

#EVENT CALL 2 1 1.0 1 0 4 4 10 1.2 0 1.5 0.9 0.502 20
#>> 0000111100

Manual winter thinning for spruce stands: the item FOREST_CATEGORIES defines
that the event is valid only for spruce stands (last three arguments 2 32 2), and the
special EVENT_CALL arguments (13-14: 2 2) define that the basal area thinning can
be executed only during winter and only manually.

Example 6: An event definition with two event calls.

EVENT

#30 SELECTING OF RETAINED TREES AND CLEAR CUTTING

K e e o
#COMPARABLE EVENTS 10 20 25 27 28 29

#FEASIBLE PRECEDESSORS 70 71 99

#FOREST CATEGORIES 3 30 0 -1.99999

* basic event call for selecting of retained trees
#EVENT CALL 12 1 0 0 0 20 20 0.9 0.9 0 0 0 0 0 0O0 O

* tree selection instructions in continuation items

#>> 2. 3. 7.0 40. 17. -99. 1.

#>> 1. 0. O. 0. 8. -0.5 4.

* basic event call for clear cutting

#EVENT CALL 2 1 2 1 100 0.9 0.9 0.52 1.150 000 0

The selecting of retained trees and clear cutting are declared in one event definition.
The event is simulated if both basic events are successively feasible. The order of the
basic event calls decides the simulation order of the basic events. The values of the
EVENT_CALL item for retained are splitted on several lines with continuation items.
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EVENT_DEFAULTS

Generic name in Finnish

TAPAHTUMA_OLETUSARVOT

Functions

Parameter EVENT_DEFAULTS defines the default values for optional event definition
items, which control the simulation of the events:
e EVENT_YEARS,
EVENT_INTERVALS,
EVENT_BRANCHING,
COMPARABLE_EVENTS,
FEASIBLE_PRECEDESSORS,
FOREST_CATEGORIES, and
EVENT_PROBABILITY.

The parameter makes it possible to omit these optional items from the actual event
definitions, because the default values are used instead. However, the actual event
definition items override the values provided with the EVENT_DEFAULTS parameter.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 1-7

Default values None

Valid since MELA96

Syntax

[#event definition item value [value]

event definition item The name of optional event definition item

value A relevant value for each optional event definition item

Notes
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1. The items EVENT_YEARS, EVENT_INTERVALS, EVENT_BRANCHING, and
EVENT_PROBABILITY can be often, but not categorically, repeated as such from
one event definition to another. FOREST_CATEGORIES,
COMPARABLE_EVENTS and FEASIBLE_PRECEDESSORS have almost always
event-specific values.

See also

EVENT_YEARS item
EVENT_INTERVALS item
EVENT_BRANCHING item
COMPARABLE_EVENTS item
FEASIBLE PRECEDESSORS item
FOREST_CATEGORIES item
EVENT_PROBABILITY item

Examples
Example 1: A definition of the EVENT_DEFAULTS parameter.

EVENT DEFAULTS
#EVENT YEARS 6 10
#EVENT INTERVALS 10
#EVENT BRANCHING 1
#FEASIBLE PRECEDESSORS 99
#FOREST CATEGORIES 0
#EVENT PROBABILITY 1

Branching (EVENT_BRANCHING = 1) is allowed, i.e. alternative schedules are
possible, which is a prerequisite for endogenous analyses. The value 0 for the
FOREST_CATEGORIES item means that the event can be simulated for all
management categories.
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FEASIBLE_TREE_SPECIES

Generic name in Finnish

PUULAJIOHJE

Functions

Parameter FEASIBLE_TREE_SPECIES provides the guiding (maximum) proportions
(values 0.—1.0) for the tree species considered feasible in a stand. The parameter is used,
for example, in determining acceptable dominant tree species and in selecting tree
species for regeneration or for logging.

Following parameter values have specific interpretations:
1.00 the most suitable tree species, feasible for regeneration
0.99 suitable tree species
>0.50 acceptable as dominant tree species
<0.50 not acceptable as dominant tree species

Origin System parameter

Program MELASIM

Type Numerical

Number of items 192

Default values Example 1

Valid since MELA99, changed in MELA2007
Legend

(1)-(192) Guiding proportions (0.0-1.0) of tree species in a stand.

Categories:
e soil and peatland category: 3 (see the sample plot variable (12) of
the initial data record)

1 mineral soils

2 spruce mires

3 pine mires and treeless mires
e forest site type: 8 (see the sample plot variable (13) of the
initial data record)
e tree species: 8 (see the tree variable (2) of the initial data
record)

Notes
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1.  The default values of parameter have been changed in MELA2007.

See also

Tree selection instructions
Initial data record

Examples
Example 1: A definition of the FEASIBLE_TREE_SPECIES parameter (default values).

FEASIBLE TREE SPECIES
* SOIL AND PEATLAND CATEGORY 1 (mineral soils)
* Forest site type category 1
* Tree species:
* 1 2 3 4 5 6 7 8
0.25 0.75 1.00 0.50 1.00 0.50 0.45 0.99
* Forest site type category 2
0.45 1.00 1.00 0.50 0.99 0.49 0.50 0.49
* Forest site type category 3
1.00 1.00 1.00 0.50 0.50 0.10 0.99 0.49
* Forest site type category 4
1.00 0.49 0.20 0.20 0.10 0.10 0.99 0.10
* Forest site type category 5
1.00 0.49 0.10 0.10 0.10 0.10 0.75 0.10
* Forest site type category 6
1.00 0.49 0.10 0.10 0.10 0.10 0.75 0.10
* Forest site type category 7
1.00 0.50 0.50 0.50 0.50 0.50
* Forest site type category 8

o

.50 0.50

1.00 1.00 0.99 0.99 0.50 0.50 0.50 0.50

* SOIL AND PEATLAND CATEGORY 2 (spruce mires)
0.25 1.00 0.75 1.00 1.00 0.75 0.45 0.99

0.45 1.00 0.50 1.00 0.50 0.45 0.50 0.45

1.00 1.00 0.50 1.00 0.10 0.10 0.99 0.10

1.00 0.50 0.50 0.50 0.10 0.10 0.99 0.10

1.00 0.49 0.10 0.49 0.10 0.10 0.10 0.10

1.00 0.49 0.10 0.10 0.10 0.10 0.10 0.10

1.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50

1.00 1.00 0.99 0.99 0.50 0.50 0.50 0.50

* SOIL AND PEATLAND CATEGORY 3 to 5 (pine mires and treeless mires)
0.50 1.00 0.50 1.00 0.50 0.50 0.50 0.99

0.75 1.00 0.50 1.00 0.50 0.45 0.50 0.45

1.00 1.00 0.50 1.00 0.10 0.10 0.99 0.10

1.00 0.49 0.10 0.50 0.10 0.10 0.99 0.10

1.00 0.49 0.10 0.49 0.10 0.10 0.10 0.10

1.00 0.49 0.10 0.10 0.10 0.10 0.10 0.10

1.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50

1.00 1.00 0.99 0.99 0.50 0.50 0.50 0.50

The default values are roughly derived from the Finnish recommendations for Southern
Finland (Aijala et al 2014).
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FILE_NAMING

Generic name in Finnish

TIEDOSTOT

Functions

Parameter FILE_NAMING provides user-supplied instructions for the automatic
naming of the MELA files linked to the input/output units in the MELA programs.
Explicit instructions are needed if the actual naming of the MELA files deviate from the

default instructions.

Origin

Program

Type

Number of items

Default values

Valid since

Syntax

System parameter

MELASIM, MELAOPT

Character (character items may contain also numerical
parts)

Optional, explicit instructions are needed for those files
deviating from default instructions

See the definitions of each file type

MELA96

|#unit_number ext delimiter name_component[ name_component]

unit_number

ext

delimiter

name component

Number of input/output unit. The unit numbers are built-
in constants in MELA programs and the user cannot
change them.

File name extension.

Delimiter between the naming components in the file
name. The character '-' prevents the use of delimiters in
the file name.

Name of the file naming component. The naming
components can be names of command arguments,
names of character type parameters, and character
constants.
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In the generation of the file name, the names of command arguments and parameters are
substituted by their actual values provided in a MELA program session while character
constants are used as such. For instance in example 1 APPLICATION is the name of
the MELASIM command argument (i.e. the name of the par type file containing
MELASIM parameters), PROBLEM is the name of the MELAOPT command argument
(i.e. the name of the mdl type file containing JLP problem definitions) and
FORESTRY UNIT is the value of the character type parameter FORESTRY_UNIT,
likewise SUB UNIT is the name of the lowest level sub-unit. If the file naming
component does not find any interpretation, the naming component is treated as a
character constant as the characters S and O in example 1. A delimiter, if provided, is
added between each of the naming components.

The relevant way to define file names depends on the MELA application in question.
The current defaults of the file naming instructions are designed for managing a single
or hierarchical forestry unit with one simulation application and multiple optimisation
problems (example 1). In the case of more complicated analysis designs, more naming
components are likely needed and they should be carefully designed in order to generate
unique file names.

Notes

1. The FILE_NAMING parameter should be provided in the MELA_SET.PAR file.

2. Confusions with files are likely to appear, for example, if the file naming is not
compatible with the analysis design or if the file names get longer than the
maximum length allowed by the operating system.

See also

Automatic file naming in MELA

Current files

MAX LENGTH OF FILENAME parameter

Initial parameter settings file (MELA_SET.PAR file)

Examples

Example 1: The default naming instructions of MELA files.

FILE NAMING

* forest level summary report file of MELASIM
#01 SUM _ FORESTRY UNIT SUB_UNIT PROBLEM S
* forest level summary report file of MELAOPT
#01 SUM _ FORESTRY UNIT SUB UNIT PROBLEM O

#09 RSD _  SUB UNIT

#10 MSC SUB UNIT

#11 MSD _  SUB_UNIT

#13 SMS _  FORESTRY UNIT SUB UNIT PROBLEM
#15 PAR APPLICATION

#16 SMR _  SUB_UNIT

* forest level summary files of MELASIM

#20 MSC FORESTRY UNIT SUB UNIT PROBLEM S
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#21 MSD
* forest
#22 MSC
#23 MSD
#25 SYM
#26 MPS
#61 SOL
#62 SHP
#63 MRG
#64 SCH
#65 XML
#66 RSU
#67 SMU
#68 SMT
#69 SMS
#70 MPU
#81 CFG

FORESTRY UNIT

FORESTRY UNIT
FORESTRY UNIT
SYMBOL
FORESTRY UNIT
FORESTRY UNIT
FORESTRY UNIT
FORESTRY UNIT
FORESTRY UNIT
SUB_UNIT
SUB_UNIT
SUB_UNIT
SUB_UNIT
SUB_UNIT
FORESTRY UNIT
USER

SUB_UNIT

SUB_UNIT
SUB_UNIT

SUB_UNIT
SUB_UNIT
SUB_UNIT
SUB_UNIT
SUB_UNIT

SUB_UNIT

PROBLEM S

level summary files of MELAOPT

PROBLEM O
PROBLEM O

PROBLEM
PROBLEM
PROBLEM
PROBLEM
PROBLEM

PROBLEM

The current defaults of the file naming instructions are for hierarchical forestry units,
single simulation application, and multiple optimisation problems.

Example 2. Naming instructions of MELA files in a case of single forestry unit, single
simulation application and multiple optimisation problems.

#09
#10
#11
#22
#23

FILE NAMING

RSD
MSC
MSD
MSC
MSD

FORESTRY UNIT
FORESTRY UNIT
FORESTRY UNIT
FORESTRY UNIT
FORESTRY UNIT

PROBLEM O
PROBLEM O

Example 3. Naming instructions of MELA files in a case of hierarchical forestry units,
multiple simulation applications and multiple optimisation problems.

#09
#10
#11
#22
#23

FILE NAMING

RSD
MSC
MSD
MSC
MSD

SUB_UNIT

SUB_UNIT APPLICATION
SUB_UNIT APPLICATION

FORESTRY UNIT
FORESTRY UNIT

SUB_UNIT
SUB_UNIT

APPLICATION
APPLICATION

PROBLEM O
PROBLEM O
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FOREST_DATA FILES

Generic name in Finnish

METSAVARATIEDOT

Functions

Parameter FOREST_DATA_FILES controls the use of the data files (rsd, rsu and xml
type files) and the files containing standwise management instructions (sms and smu

type files).
Origin System parameter
Program MELASIM/extensions
Type Numerical
Number of items 2
Default values 22
Valid since MELAZ96, changed in MELA2016
Legend

(1) Stand data files
'0' Data is read from rsd type files
'l' Data is read from rsu type files

'2' Data is read from rsu type files and will be written to rsd type

file
'3' Data is read from xml type files

'4' Data is read from xml type files and will be written to rsd type

file

(2) Standwise management instructions
'0' Instructions are read from sms type
'l' Instructions are read from smu type
'2' Instructions are read from smu type
sms type files
'3' Instructions are read from smu type
related to treatments already made)
'4' Instructions are read from smu type

files

files

files and will be written to
files (only instructions

files and will be written to

sms type files (only instructions related to treatments already made)

Notes

1. The data files (rsd, rsu and xml type files) can be controlled only with the
MELASIM version including the optional initial data conversion. The standwise
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See also

management instructions (sms and smu type files) can be controlled only with the
MELASIM version including the optional simulation instruction conversion.

Standwise management instructions can be either already implemented operations
or treatment prescriptions to be made in the near future. Implemented operations
have to be done between the inventory date and the beginning of the calculation
time.

If the data and the standwise management instructions are defined to be read from
rsd and sms type files but the files are missing, MELASIM-program will try to
use rsu and smu type files instead. If also smu type file is missing, simulation
continues without standwise management instructions. If also rsu type file is
missing, the simulation will be interrupted.

If the data is defined to be read from xml type files but the files are missing, the
simulation will be interrupted.

The standwise management instructions can be read from smu or sms type files
only. The standwise management instructions can not be read from xml type files.

MELAOPT-program requires a rsd type file as the data file. If the data is read
from a rsu or a xml type file in simulation and the data will not be written to a rsd
type file, the optimisation will be interrupted.

MELA extensions

Initial data files (rsd type files)

Stand data text files (rsu type files)

Stand data xml files (xml type files)

Standwise simulation instruction files (sms type files)

Stand simulation instruction text files (smu type files)

Examples

Example 1: A definition of the FOREST_DATA_FILES parameter.

| FOREST DATA FILES 2 2

In the simulation, the data is read from a rsu type file and the standwise management
instructions are read from a smu type file. Furthermore, the rsu type file is written to a
rsd type file and the smu type file to a sms type file.
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FOREST_REPORT

Generic name in Finnish

METSARAPORTTI

Functions

Parameter FOREST_REPORT describes the design, content and layout of the MELA
forest level summary report line by line (see sum type files).

Each occurrence of the FOREST_REPORT parameter contains the instructions for the
generation of a reportable entity. The maximum length of a report definition is 500 lines
for each single occurrence while the number of the FOREST_REPORT occurrences in a
summary report is unlimited.

Origin System parameter

Program MELASIM, MELAOPT

Type Numerical and character

Number of items Optional (max. 500 lines for single occurrence)
Default values None

Valid since MELAZ2002, changed in MELA2005

Syntax

There are three types of definition items available:

a) Data line items contain data collection requests and explanations defining lines
with collectible variables.

b) Auxiliary line items generate comment lines, headings, form feeds, intermediate
lines etc.

c) Option items control the overall shape of other lines and reports, but the option
items do not generate any lines of their own.

Empty items and items containing spaces are just omitted without any line generation.

a) The general syntax of the data line items of the FOREST_REPORT parameter

|# explanation - data_expression' (format)'
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explanation

data_expression

A character string (explanation) for substituting the
automatically generated default explanation of the
collective variable. A space must precede the explanation
or the collective, as the indicator of the data line item.

Indicator of the concatenation of the user-supplied
explanation and the default explanation. If missing, user
supplied explanation overrides default explanation.

A data definition, either

e acollective variable name or a data collection request
(data definition can also be a single decision data
variable, i.e. number of the decision variable preceded
by 'x'), or

RC
RC[EV.eht] [s.sp]
x195

e an addition or subtraction of collective variables
and/or references to the Pmin and Pmax functions. See
note 8.

RL+RP
Pmax (RC, RC, node) -RC

Pmax (RC[s=1],RC,node) -RC[s=1]

' (format) ' A formatting instruction for the generation of one data
field. The same instruction is repeated automatically for
every single data field for all sub-periods. If missing, the
automatically scaling 8 digit MELA default format is
applied. Following FORTRAN editing codes (floating
point) are valid:

Code  Representation Sample format Sample result Resp. default

format

f floating point ' (f10.0) " 1234567890123457e4
"(f10.2)" 1234567.891234568

X space "(f6.0,4x%)" 12345. 12345.0

h characters "(£8.0,2h *)' 1234567. *1234567

RC' (£8.0)"
RC[EV.eht] [s.pl]"' (£10.0)"'
x195' (£5.2)"

See note 2 and note 3.

b) The general syntax of the auxiliary line items of the FOREST_REPORT parameter

155




[#edit_code

edit_code One of the following character strings:
Character string Meaning
<> A new page with the <>MELA<> logo and the licence

holder information.

> Generates a line containing the verbal data identification
of the respective data files.

< Generates a line with the absolute years corresponding the
actual YEARS parameter. The years appear as the
headings of the data field columns for the respective sub-
periods.

/ Generates an empty line.

A single character other than above is repeated filling the entire line.

Any set of characters other than above generates a line with respective characters. See
example 1, where '-' and '=" characters are used to generate separator lines.

c) The general syntax of the option items of the FOREST_REPORT parameter (note 4)

[#/option qualifier

/ The indicator of the option item.

option One of the following character strings:
FIELD DELIMITER
TRAILING NAME
DECIMAL POINT

Option Meaning

FIELD DELIMITER A user-supplied delimiter for the data fields and for
explanation fields. Explicitly defined delimiter is required
for summary tables used as spreadsheet input, for
example.

| #/FIELD DELIMETER 'delimiter'

delimiter A character string (in ' ' )added between each data and
explanation field.

Default field delimiter is a space (* ). The maximum length of a delimiter is
20 characters.
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TRATLING NAME The printing of the (internal standard) names of collective

variables at the ends of data rows.

| #/TRAILING NAME 'c'

c One of the following numerical (integer) values
Value Explanation
0 Trailing names disabled.

Trailing names enabled.

{ #/TRAILING NAME 1

DECIMAL POINT A user-supplied character for substituting default decimal

Notes

point ' . in decimal data fields. Alternative decimal
expression may be required for summary tables used as
spreadsheet input, for example.

| #/DECIMAL POINT 'character'

character A character (in ' ') used as decimal point in data fields.

{ #/DECIMAL POINT ' , '

Pay attention to the report design. The readability of the reports and the
comprehensibility of results come from report definitions. For example, the use
of the TRAILING_NAME option (value 1) or explanations lengthens the lines.
Long report lines may be continued to the next lines, and this could reduce the
readability of the report.

Do not use repetition factors in formatting instructions because same instruction
is repeated automatically for every single data field for all sub-periods. If used,
the program will use default format.

Use apostrophes (') in formatting instructions. Using any other character may
lead program not to understand the data expression.

Option items are valid only for each respective occurrence of the
FOREST_REPORT parameter.

The parameter setting must be consistent with each other, i.e a variable to be
reported by MELAOPT must have been established or selected earlier in the
simulation. Conventional MELA decision variables that are used in
FOREST_REPORT definitions must be defined also in MSD_VARIABLES
parameter.
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6. Do not use time expressions (sub-periods) for conventional decision data
variables in the FOREST_REPORT definition. Values for those variables are
calculated automatically for each sub-period.

7. In the simulation summary reports are produced only if one management
schedule per calculation unit is simulated.

8. Classifications do not apply for arithmetic operations. You must specify each
collective variable separately and fully.

See also

classification parameter

Summary report files (sum type files)
Collective variables

MELA decision data record (MSD) variables
MSD VARIABLES parameter

Examples
Example 1: A simple definition of the FOREST_REPORT parameter.

FOREST REPORT

#=

The FOREST_REPORT definition prints out first total cutting removal (RC) and then
cutting removal by cutting methods according to the event identification codes
(EV.cm) and tree species (s.sp). Notice that classifications (“cm” and “sp”) following
the category variables (“EV” and “s”) are user-defined classification parameters.

Example 2: The forest level summary report generated by the FOREST_REPORT parameter
definition described in the example 1.

TESTI11l VAC - SK-4 % - all:
2001 2011 2021 2031 2041 2051

<>RC 6767.4 6936.5 7055.3 7270.9 7515.2
..<>RC[first thinning] [pine] 89.2 151.7 56.3 158.2 100.7
..<>RC[thinning] [pine] 359.5 513.4 689.7 877.7 1144.4
..<>RC[over story removal] [pine] 70.1 295.5 123.6 154.8 165.3
..<>RC[seed tree cutting] [pine] 410.7 212.6 335.4 375.6 305.5
..<>RC[shelterwood cutting] [pine] 122.7 49.6 26.8 18.9 12.5
..<>RC[clear cutting] [pine] 040.0 204.6 140.7 302.7 379.5
..<>RC[total] [pine] 2092.3 1427.4 1372.5 1887.9 2107.9
..<>RC[first thinning] [spruce] 34.9 107.0 49.9 15.9 0.3
..<>RC[thinning] [spruce] 556.2 1025.0 1512.2 1361.5 2229.3
..<>RC[over story removal] [spruce] 64.9 344.5 163.0 116.5 82.5




..<>RC[seed tree cutting] [spruce] 32.6 62.5 84.2 88.5 24.3
..<>RC[shelterwood cutting] [spruce] 119.8 87.3 69.9 47.9 19.5
..<>RC[clear cutting] [spruce] 2386.0 2639.7 2499.5 2413.1 1641.8
..<>RC[total] [spruce] 3294.5 4266.0 4378.7 4043.5 3997.8
..<>RC[first thinning] [birch] 48.9 87.7 18.1 9.3 0.5
.<>RC[thinning] [birch] 338.1 568.8 641.5 783.3 908.3
..<>RC[over story removal] [birch] 36.9 21.5 2.9 2.0 3.4
..<>RC[seed tree cutting] [birch] 77.1 34.6 56.4 41.3 12.2
..<>RC[shelterwood cutting] [birch] 87.2 51.1 51.6 56.4 44.6
..<>RC[clear cutting] [birch] 438.6 218.1 288.6 244.8 315.5
.<>RC[total] [birch] 1026.7 981.9 1059.1 1137.1 1284.5
..<>RC[first thinning] [other deciduous] 23.0 18.2 3.1 0.2 0.7
.<>RC[thinning ] [other deciduous] 140.0 138.4 144.7 103.3 76.3
.<>RC[over story removal][other deciduous] 9.6 5.8 1.1 0.5 0.1
.<>RC[seed tree cutting] [other deciduous] 10.2 2.7 2.6 0.4 0.0
..<>RC[shelterwood cutting] [other deciduous] 16.1 14.8 6.5 5.3 0.1
..<>RC[clear cutting] [other deciduous] 155.1 81.4 87.1 92.7 47.9
..<>RC[total] [other deciduous] 354.0 261.2 245.0 202.4 125.0
..<>RC[first thinning] [total] 196.0 364.7 127.4 183.6 102.2
.<>RC[thinning] [total] 1393.9 2245.7 2988.1 3125.8 4358.4
..<>RC[over story removal][total] 181.5 667.3 290.5 273.8 251.3
..<>RC[seed tree cutting] [total] 630.5 312.4 478.5 505.8 342.0
..<>RC[shelterwood cutting] [total] 345.9 202.7 154.9 128.6 76.7
..<>RC[clear cutting] [total] 4019.6 3143.7 3015.8 3053.3 2384.6
.<>RC[total] [total] 6767.4 6936.5 7055.3 7270.9 7515.2

Example 3: Another example of the FOREST_REPORT parameter definition.

FOREST REPORT

#=

#>

#=

#<

#_

#=

#/TRAILING NAME 1

# RL[EV.cm] [s.sp]' (£6.3)"
#=

# RP[EV.cm] [s.sp]' (f8.2)"

# Total volume - x900'(f4.3)'
# Cutting area - x007'(f4.3)"

In this example a few conventional decision variables are used with collective
variables.  Notice the different formatting instructions, option item
(TRAILING_NAME) and user-defined explanations.

Example 4: Example of the forest level summary report generated by the FOREST_REPORT
parameter definition described in the example 3.

MS ES-03 ES-03

2000 2010 2020 2030 2040
..<>RL[first thinning] [pine] 0.000 0.000 0.000 0.000 - RL[EV=10,11][s=1,7]
..<>RL[thinning] [pine] 0.000 0.000 0.000 0.000 - RL[EV=20,21][s=1,7]
..<>RL[over story removal] [pine] 32.200 17.782 17.765 0.000 - RL[EV=25][s=1,7]
..<>RL[seed tree cutting] [pine] 0.000 0.000 0.000 0.000 - RL[EV=27,28][s=1,7]
..<>RL[shelterwood cutting] [pine] 0.000 0.000 0.000 0.000 - RL[EV=29] [s=1,7]
..<>RL[clear cutting] [pine] 0.000 0.000 0.000 0.000 - RL[EV=30][s=1,7]
..<>RL[total] [pine] 32.200 17.782 17.765 0.000 - RL[EV>0] [s=1,7]
..<>RL[first thinning] [spruce] 0.000 0.000 0.000 0.000 - RL[EV=10,11] [s=2]
..<>RL[thinning] [spruce] 0.000 0.000 0.000 0.000 - RL[EV=20,21] [s=2]
..<>RL[over story removal] [spruce] 0.152 0.000 0.000 0.000 - RL[EV=25] [s=2]
..<>RL[seed tree cutting] [spruce] 0.000 0.000 0.000 0.000 - RL[EV=27,28] [s=2]
..<>RL[shelterwood cutting] [spruce] 0.000 0.000 0.000 0.000 - RL[EV=29] [s=2]
..<>RL[clear cutting] [spruce] 0.000 0.000 0.000 0.000 - RL[EV=30] [s=2]
..<>RL[total] [spruce] 0.152 0.000 0.000 0.000 - RL[EV>0] [s=2]
..<>RL[first thinning] [birch] 0.000 0.000 0.000 0.000 - RL[EV=10,11] [s=3=4]
..<>RL[thinning] [birch] 0.000 0.000 0.000 0.000 - RL[EV=20,21] [s=3=4]
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..<>RL[over story removal] [birch] 0.396 0.052 0.421 0.000
..<>RL[seed tree cutting] [birch] 0.000 0.000 0.000 0.000
.<>RL[shelterwood cutting] [birch] 0.000 0.000 0.000 0.000
..<>RL[clear cutting] [birch] 0.000 0.000 0.000 0.000
.<>RL[total] [birch] 0.396 0.052 0.421 0.000
.<>RL[first thinning] [other deciduous] 0.000 0.000 0.000 0.000
.<>RL[thinning] [other deciduous] 0.000 0.000 0.000 0.000
.<>RL[over story removal] [other deciduous] 0.000 0.000 0.000 0.000
.<>RL[seed tree cutting] [other deciduous] 0.000 0.000 0.000 0.000
.<>RL[shelterwood cutting] [other deciduous] 0.000 0.000 0.000 0.000
.<>RL[clear cutting] [other deciduous] 0.000 0.000 0.000 0.000
..<>RL[total] [other deciduous] 0.000 0.000 0.000 0.000
..<>RL[first thinning] [total] 0.000 0.000 0.000 0.000
.<>RL[thinning] [total] 0.000 0.000 0.000 0.000
..<>RL[over story removal] [total] 32.748 17.834 18.186 0.000
..<>RL[seed tree cutting][total] 0.000 0.000 0.000 0.000
..<>RL[shelterwood cutting] [total] 0.000 0.000 0.000 0.000
..<>RL[clear cutting][total] 0.000 0.000 0.000 0.000
.<>RL[total] [total] 32.748 17.834 18.186 0.000
.<>RP[first thinning] [pine] 0.00 0.00 0.00 0.00
.<>RP[thinning] [pine] 0.00 0.00 0.00 0.00
.<>RP[over story removal] [pine] 10.94 9.45 5.32 0.00
.<>RP[seed tree cutting] [pine] 0.00 0.00 0.00 0.00
.<>RP[shelterwood cutting] [pine] 0.00 0.00 0.00 0.00
..<>RP[clear cutting] [pine] 0.00 0.00 0.00 0.00
.<>RP[total] [pine] 10.94 9.45 5.32 0.00
.<>RP[first thinning] [spruce] 0.00 0.00 0.00 0.00
.<>RP[thinning] [spruce] 0.00 0.00 0.00 0.00
.<>RP[over story removal] [spruce] 0.24 0.05 0.32 0.00
.<>RP[seed tree cutting] [spruce] 0.00 0.00 0.00 0.00
.<>RP[shelterwood cutting] [spruce] 0.00 0.00 0.00 0.00
..<>RP[clear cutting] [spruce] 0.00 0.00 0.00 0.00
.<>RP[total] [spruce] 0.24 0.05 0.32 0.00
..<>RP[first thinning] [birch] 0.00 0.00 0.00 0.00
.<>RP[thinning] [birch] 0.00 0.00 0.00 0.00
.<>RP[over story removal] [birch] 0.27 1.06 0.49 0.00
..<>RP[seed tree cutting] [birch] 0.00 0.00 0.00 0.00
.<>RP[shelterwood cutting] [birch] 0.00 0.00 0.00 0.00
..<>RP[clear cutting] [birch] 0.00 0.00 0.00 0.00
.<>RP[total] [birch] 0.27 1.06 0.49 0.00
.<>RP[first thinning] [other deciduous] 0.00 0.00 0.00 0.00
.<>RP[thinning] [other deciduous] 0.00 0.00 0.00 0.00
.<>RP[over story removal] [other deciduous] 0.00 0.00 0.00 0.00
.<>RP[seed tree cutting] [other deciduous] 0.00 0.00 0.00 0.00
.<>RP[shelterwood cutting] [other deciduous] 0.00 0.00 0.00 0.00
..<>RP[clear cutting] [other deciduous] 0.00 0.00 0.00 0.00
..<>RP[total] [other deciduous] 0.00 0.00 0.00 0.00
..<>RP[first thinning] [total] 0.00 0.00 0.00 0.00
.<>RP[thinning] [total] 0.00 0.00 0.00 0.00
..<>RP[over story removal] [total] 11.46 10.56 6.13 0.00
.<>RP[seed tree cutting] [total] 0.00 0.00 0.00 0.00
..<>RP[shelterwood cutting] [total] 0.00 0.00 0.00 0.00
..<>RP[clear cutting] [total] 0.00 0.00 0.00 0.00
.<>RP[total] [total] 11.46 10.56 6.13 0.00
Total volume - 900 35571.2 63998.8 95507.8 125681 153348
Cutting area - 007 .804 .451 1.2 .000
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Example 5: FOREST_REPORT parameter definition with Pmax function calls.

FOREST_REPORT

=

#>

#=

#<

4o

#=

#RC
#Pmax (RC, RC, node)
#Pmax (RC, RC, node) -RC
4o

#Pmax (RC[s=1],RC,node) -RC[s=
#Pmax (RC[s=2],RC,node) -RC[s

=2]

#Pmax (RC[s>2],RC,node) -RC[s>2]

#._

#Pmax (V, RC, node)
#Pmax (V[s=1],RC, node)
#Pmax (V[s=2],RC, node)
#Pmax (V[s>2],RC, node)
#=
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In this example, first Pmax call provides the maximum value of commercial cuttings
(local extrema, for all periods). Second call provides the margin of the commercial
cuttings (how much is possible to cut - how much is cut). Following three calls
provides margins of the commercial cuttings by tree species. Call
Pmax (V, RC, node) provides the conditional volume of the growing stock (V) at the
end of sub-periods assuming that actual cutting potential (RC) were totally cut during
that sub-period. Last three provides the same by three species.
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FORESTRY_UNIT

Generic name in Finnish

METSATALOUSYKSIKKO

Functions

Parameter FORESTRY_UNIT provides the name of the forestry unit for a MELA
program session. The name of the forestry unit is needed for the decision hierarchy
operations in the case of multiple level forestry units.

The parameter defines also the name of the par type file containing the decision
hierarchy definitions for the forestry unit. MELA programs read the forestry_unit.PAR
file for the case that the definitions are provided in this file.

Origin System parameter
Program MELASIM, MELAOPT
Type Character

Number of items 1

Default values None

Valid since MELA96

Legend

|(1) Name of the forestry unit in a MELA program session

Notes

1.  The user-defined parameters forestry unit LEVELS and forestry_unit_members
are usually provided together in the same par type, decision hierarchy definition
file to be referred by the FORESTRY_UNIT parameter.

2. The default value of the FORESTRY_UNIT parameter should be provided in the
MELA_SET.PAR file if there is no particular reason to define it later in the
MELA session.

3. ltis possible to refer also to the lower level members of the decision hierarchy in
MELA commands, besides the uppermost ones.
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See also

MELA decision hierarchy

SIMULATE command

SOLVE command

forestry unit LEVELS parameter

forestry unit_members parameter

Initial parameter settings file (MELA SET.PAR file)

Examples
Example 1: A definition of the FORESTRY _UNIT parameter.

[FORESTRY UNTIT#FX

The name of the forestry unit is FX. Decision hierarchy definitions are read from the
FX.PAR file if it exists
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forestry_unit_LEVELS

Generic name in Finnish

metsatalousyksikko TASOT
Functions
Parameter forestry unit LEVELS defines the names of the decision hierarchy levels

appearing in the forestry_unit_members parameter. In the parameter definition, the
string ‘forestry_unit' is substituted by the actual name of the forestry unit.

Origin User parameter

Program MELASIM, MELAOPT
Type Character

Number of items Optional

Default values None

Valid since MELA96

Legend

(1) - (n) Names of the decision hierarchy levels appearing in the definition
of the forestry unit members parameter.

Notes

1.  The user-defined parameters forestry unit LEVELS and forestry_unit_members
are usually provided together in the same par type, decision hierarchy definition
file that is referred via the FORESTRY_UNIT parameter in a MELA program
session.

See also

MELA decision hierarchy
FORESTRY_ UNIT parameter
forestry unit_members parameter
LOWEST LEVEL parameter
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Examples
Example 1: A definition of the forestry _unit LEVELS parameter.

FX LEVELS
#FX
#REGION
#DISTRICT

The example defines the hierarchy levels (FX, REGION and DISTRICT) of the
forestry unit FX. Notice that the name of a user parameter begins at column 2.
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forestry_unit_members

Generic name in Finnish

metsatalousyksikko jasenet

Functions

Parameter forestry_unit_members defines the names of the sub-units. The parameter has
to be defined for each decision hierarchy member having lower level members, i.e. sub-
units. The name of each upper level member is used once as a parameter name at the
lower level and the names of the lower level members as parameter values.

FX

FORESTRY UNIT

REGIONS

DISTRICTS

MANAGEMENT
UNITS

Figure 1. The hierarchical structure of the forestry unit FX and examples of JLP

domains.
Origin User parameter
Program MELASIM, MELAOPT
Type Character
Number of items Optional

166



Default values None

Valid since MELA96

Legend

| (1)-(n) name of sub unit {explanation}

name of sub unit Name of the lower level member (or sub-unit) in a
decision hierarchy.

explanation Verbal description, for example explanatory comment.

Notes

1.  The user-defined parameters forestry unit LEVELS and forestry_unit_members
are usually provided together in the same par type, decision hierarchy definition
file that is referred via the FORESTRY_UNIT parameter in a MELA program
session.

See also
FORESTRY UNIT parameter

forestry unit LEVELS parameter
MELA decision hierarchy

Examples

Example 1: In the FX.PAR file the parameters forestry unit LEVELS and the forestry
unit_members are defined for the forestry unit FX. See also figure 1.

* FX.PAR *
* Decision hierarchy levels of the forestry unit FX

FX LEVELS
#FX
#REGION
#DISTRICT

* The names of the members of each level
* in the decision hierarchy.

* Region level sub-units of FX

FX

#SR Southern Region
#NR Northern Region
#WR Western Region

* District level sub-units of SR
SR

#F1 District F1
#F2 District F2
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#F3 District F3

* District level sub-units of NR
NR

#F4 District F4

#F5 District F5

* Notice that WR has no lower level members.
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GROWTH_CALIBRATION

Generic name in Finnish

KASVUNKALIBROINTI

Functions

Parameter GROWTH_CALIBRATION controls the use of the calibration model for the
tree level basal area growth models. The calibration model is based on sample tree data
from the 11™ national forest inventory (field work 2009 — 2013). Calibration model is
used only for trees on forest land. For more information., see link Laskelmaoletukset at
MELA-tulospalvelu, VMI11 (mittausvuodet 2009-2013).

Origin System parameter
Program MELASIM
Type Numerical
Number of items 1

Default values 0

Valid since MELA2016
Legend

The interpretation the GROWTH_CALIBRATION parameter
'0' calibration model disabled
'l' calibration model enabled

Examples
Example 1: A definition of the GROWTH_CALIBRATION parameter.

|GROWTH7CALIBRATION 1

169


http://mela2.metla.fi/mela/tupa/index.php

GROWTH_LEVEL_CORRECTION

Generic name in Finnish

KASVUN_TASOKORJAUS

Functions

Parameter GROWTH_LEVEL_CORRECTION provides adjustment coefficients for
tree level basal area increment and height increment models. Coefficients are given by
tree species. In the specific EVENT_CALL arguments for natural processes there are
also general adjustment coefficients for basal area and height increment models.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 4

Default values 1.01.0101.0

Valid since MELAZ96, changed in MELA2009 and in MELAZ2016
Legend

Adjustment coefficients for
(1) pine
(2) spruce
(3) birch
(4) other deciduous species

Notes

1.  The actual effects of the adjustment coefficients to the volume increment should
be examined and adjusted in each particular case with a relevant test material.

See also

EVENT CALL
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Examples
Example 1: A definition of the GROWTH_LEVEL_CORRECTION parameter.

GROWTH LEVEL CORRECTION

* (1) pine

* (2) spruce

* (3) birch

* (4) other deciduous species

*
c
LN
©
&
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HEATING_VALUES

Generic name in Finnish

LAMPOARVOT

Functions

With this parameter effective heating values of biomass are given to the simulation.
Default values are based on figures published by Nurmi (1997) and they are effective
heating values (GJ/ton of dry mass) assuming 50 % relative humidity of biomass when
burned for heating energy. In default values it is assumed that foliage is not utilized for

heating energy (effective heating value is set to zero for foliage).

Origin System parameter
Program MELASIM
Type Numerical
Number of items 28

Default values Example 1

Valid since MELAZ2009
Legend

(1)-(28) Effective heating values (GJ/ton of dry mass) for the biomass
estimates assuming 50 % relative humidity of biomass.
Categories:
e Biomass components of a tree: 7 (stem wood, stem bark, living
branches, foliage, dead branches, stump, roots)
e tree species categories: 4 (pine, spruce, birch, deciduous trees
other than birch)

Examples
Example 1: A definition of the HEATING_VALUES parameter.

HEATING VALUES
* effective heating values for scots pine

17.1 17.1 17.6 0.0 17.6 18.6 18.6
* effective heating value for norway spruce
16.8 16.8 17.0 0.0 17.0 16.9 16.9
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* effective heating values for birch

16.6 16.6 17.0 0.0 17.0 16.6 16.6
* effective heating values for deciduous trees other than birch
16.4 16.4 16.9 0.0 16.9 16.4 16.4
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INTEGERAPPROXIMATION

Generic name in Finnish

KOKONAISLUKURATKAISU

Functions

Parameter INTEGERAPPROXIMATION controls the computation of an integer
approximation from the conventional JLP solution.

Origin System parameter
Program MELAOPT
Type Numerical
Number of items 1

Default values 0

Valid since MELA96

Legend

(1) Calculation of the integer approximation
'0' no integer approximation
'l' integer approximation is calculated and presented

Notes

1. The integer approximation solution is calculated in JLP using for each calculation
unit only the schedule with largest weight, which may lead far from the real
optimum. In MELA, calculation units correspond management units.

See also

SOLVE command

Examples
Example 1: A definition of the INTEGERAPPROXIMATION parameter.

| INTEGERAPPROXIMATION 1
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LAND_VALUES

Generic name in Finnish

MAAN_ARVOT

Functions

Parameter LAND_VALUES defines the values of future tree generations, i.e. soil
expectation values beyond the simulation period used as a component of the net present
value calculation.

The explicit definition of the LAND_VALUES parameter replaces the built-in land
values for discount rates of 1, 2, 3, 4 and 5 %. The built-in form of default land values
tabulated according to interest rate, site type, soil and peatland category and temperature
sum (example 2) differs from the definition of the LAND_VALUES parameter
(example 1). The built-in land values are interpolated with respect to the temperature
sum (but not with the interest rates). There is no interpolation in the use of user-defined
land values.

Relevant land values are needed for every application, region, growth models, prices,
costs, etc. An application-specific set of land values according to the Faustmann (1849)
formula can be generated by a specific MELA simulation using respective (bare land)
data of rsd, rsu or xml type files and user-supplied discount rates. The items (16) and
(17) of the SIMULATION_CONTROL parameter must also be specified.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 160

Default values See functions and example 2
Valid since MELAZ96, changed in MELA99
Legend

(1)-(160) Land values (€ per hectare).

Categories:

e soil and peatland category: 4 (see the sample plot variable (12) of
the initial data record)

e forest site type category: 8 (see the sample plot variable (13) of
the initial data record)

e discount rate: 5 (see the DISCOUNT RATES parameter)
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Notes

1. User has to ensure that land values are compatible with discount rates and other
parameter values used in simulation and optimisation and with summary reports
being applied.

2. The default values of parameter have been changed in MELAZ2016.

3. The used land values can be printed out by management units (stands) into the
mpu type files by defining the collective variables LDV1-LDV5 in the
COLLECTIVES and in the MPS_VARIABLES —parameters.

See also

DISCOUNT RATES parameter
SIMULATION CONTROL parameter
COLLECTIVES parameter

MPS VARIABLES parameter

Net Present Value

Decision data variables (801-805)
Decision data variables (951-960)
Income/revenues/returns variable
Costs variable

Initial data record

Examples
Example 1: A definition of the LAND_VALUES parameter, €/ha.

LAND VALUES

* SOIL AND PEATLAND CATEGORY 1 (mineral soils)

* Forest site type categories 1-8 (lines 1-8)

* Default discount rates, %

* 1 2 3 4 5
23838 7218 2816 1093 332
22237 6291 2308 832 200
17653 5227 2009 832 322
11155 3054 1091 394 102
10352 2627 853 295 70

1894 178 0 0 0
1777 119 0 0 0
2791 519 31 0 0

* SOIL AND PEATLAND CATEGORY 2 (spruce mires)
23838 7218 2816 1093 332
22237 6291 2308 832 200
17653 5227 2009 832 322
11155 3054 1091 394 102
10352 2627 853 295 70

1894 178 0 0 0
1777 119 0 0 0
2791 519 31 0 0

* SOIL AND PEATLAND CATEGORY 3 (pine mires)
23838 7218 2816 1093 332
22237 6291 2308 832 200
17653 5227 2009 832 322
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11155 3054 1091 394 102
10352 2627 853 295 70
1894 178 0 0 0
1777 119 0 0 0
2791 519 31 0 0
* SOIL AND PEATLAND CATEGORY 4-5 (treeless mires)
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

Example 2: The current built-in default land values (€/hectare) for mineral soils.

* TEMPERATURE SUM 600

* forest site type categories 1-8 (lines 1-8)

* Discount rates, %

* 1 2 3 4 5
3065 0 0 0 0
3830 0 0 0 0
2340 0 0 0 0
2060 0 0 0 0
1965 0 0 0 0

640 0 0 0 0
0 0 0 0 0
0 0 0 0 0

* TEMPERATURE SUM 800
5855 650 0 0 0
7375 1065 0 0 0
4395 730 0 0 0
3495 530 0 0 0
3405 490 0 0 0
1575 65 0 0 0

0 0 0 0 0
0 0 0 0 0

* TEMPERATURE SUM 1000
19655 4080 425 100 0
20775 5205 1240 90 0
15565 3805 790 50 0
11795 3400 1110 225 0
10485 2680 710 45 0
5775 1180 85 0 0
0 0 0 0 0
0 0 0 0 0

* TEMPERATURE SUM 1100
30610 9035 3005 625 322
24415 7025 2055 160 195
19135 6740 1760 285 140
13755 4375 1705 605 85
13200 4085 1455 455 0
6370 1405 165 0 0
0 0 0 0 0
0 0 0 0 0

* TEMPERATURE SUM 1200
46410 15605 5695 2010 575
40005 13685 5600 1880 420
31150 9550 3675 1340 310
19275 6870 2805 975 160
18140 6195 2400 770 135
9630 2535 675 105 0
0 0 0 0 0
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0 0 0
* TEMPERATURE SUM 1300

42200 12755 4795
32560 10890 4435
30940 9560 3740
20490 6115 2325
18170 5545 2020
9570 2395 670

0 0 0

0 0 0

1985
1735
1420
890
725
100

0

660
525
375
270
190
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LOG_VOLUME_CALIBRATION

Generic name in Finnish

TUKKITILAVUUDEN_TASOKORJAUS

Functions

Parameter LOG_VOLUME_CALIBRATION provides adjustment coefficients for tree
level log volumes (volumes defined by models). Calibration is based on average
adjustment coefficients given by tree species.

Adjustment of log volume of trees is made by following principle:

VLc  =VLm*ACy*R* ACy

where
VLc = calibrated saw log volume
VLm = saw log volume from log volume model (Laasasenaho 1982) (maximum log

volume) (see MIN_TIMBER_DIMENSIONS parameter)

ACy = volume adjustment coefficient (see VOLUME_CALIBRATION parameter)
R = log volume reduction (see LOG_VOLUME_REDUCTION parameter)
ACy_ = log volume adjustment coefficient (LOG_VOLUME_CALIBRATION)

Adjustment coefficient value less than 1.0 means that the log volume is decreasing and
pulp volume is correspondingly increasing. Value greater than 1.0 means that log
volume is increasing and pulp volume is correspondingly decreasing. See example 1.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 4

Default values 1.01.0101.0

Valid since MELA2002 (updated version, released in February

2004), changed in MELA2009

Legend

Adjustment coefficients for
(1) pine
(2) spruce
(3) birch
(4) other deciduous species
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Notes

See also

Users must use this parameter carefully and with consideration.

The maximum log volume of the tree is always the log volume given by the
model. Therefore users cannot adjust log volume greater than this maximum
volume. If log volume of individual trees after the log volume calibration comes
greater than the maximum volumes is, the MELA assigns that maximum log
volume to the tree. To avoid this, adjustment coefficient greater than 1.1 should
not be used (in other words greater increase to the log volume than 10%).

During a simulation a severe warning is always given to the simulation report
when maximum log volume is exceeded and therefore the number of warnings
may be considerable. When severe warnings are noticed, it is recommened to
reduce adjustment coefficients and simulate the data again.

Stand data text file variables (RSU variables)

LOG VOLUME REDUCTION parameter

LOG_VOLUME_REDUCTION_MODEL parameter

MIN_TIMBER_DIMENSIONS parameter

VOLUME CALIBRATION parameter

Volume variable

Examples
Example 1: A definition of the LOG_VOLUME_CALIBRATION parameter.

L
*
*
*
*

OG_VOLUME_CAL IBRATION
(1) pine
(2) spruce
(3) birch
(4) other deciduous species
1.

)
05 1.05 0.95 1.00
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LOG_VOLUME_REDUCTION

Generic name in Finnish

TUKKIVAHENNYS

Functions

Parameter LOG_VOLUME_REDUCTION controls the use of the built-in saw log
volume reduction model and the use of the log volume reduction given in the initial data
files (in rsd type files tree variable 7 and in the rsu type files tree stratum variable 11 or
tree variable 10).

Since MELAZ2005 it has been possible to use two different log volume reduction
models. Reduction model is chosen by LOG_VOLUME_REDUCTION_MODEL
parameter.

Default log volume reduction models since MELA2005 (Mehtétalo 2002) are composed
by tree species and land use categories. The models are functions of tree age, diameter,
temperature sum, coordinates, height above sea level and dummy variables [1].

R = f (a,d,dd.,x,y,hsl,dums), [1]
where

R = log volume reduction

a = age (at breast height)

d = diameter at breast height

dd = temperature sum

X,y  =xandy coordinates

hsl = height of the stand above sea level

dums = dummy variables such as origin, site type, soil and peatland category,
forestry centre

When using optional FNFI7 based log volume reduction mode (for method, see
Paivinen 1983), model is is function of tree species, age and diameter [2].

R =f(s,a,d), [2]
where

R = log volume reduction

S = tree species

a = age

d = diameter at breast height
V0Lg =R * VL, [3]
where

VLi = log volume based on built-in log volume reduction model

R = log volume reduction

VL  =saw log volume from log volume model (Laasasenaho 1982)
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The reduced saw log volume [3] can be further adjusted with the user-supplied log
volume information given in the forest resource data. The user-supplied log volume
information can be either 1) a log volume reduction coefficient kga; for the log volume
model or 2) saw log volume percentage, which is also converted into log volume
reduction coefficient.

The saw log reduction coefficient «kqata IS Used for calculating calibration coefficient for
the saw log reduction [4].

K = Kdata * VLo / VLo, [4]
where

K = calibration coefficient

VL, =saw log volume from log volume model at timet=10

VLio = log volume based on built-in log volume reduction model at timet=0

Using the calibration coefficient k a new calibrated log volume is calculated [5].

VL, = k*VLg, [5]
where
VL, =calibrated log volume (V «, VL < VL)

The calibration coefficient is calculated in the beginning of the simulation and it is used
through the whole simulation. In the beginning of the simulation the calibrated saw log
volumes VVL,'s are at the level of the user-supplied log volume information.

The calibration procedure is used only if log volume information in the forest resource
data is found and if the trees are tall enough to have saw log volume in the beginning of
the simulation. For all other trees, only the built in log volume reduction model is
applied. For trees generated during the simulation, calibration is not applied. The
‘reduced’ part of the saw log volume of the estimates either VL-VLi or VL-VL, is
added to the pulpwood so that the total volume of timber remains unchanged.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 1

Default values 1

Valid since MELA96, changed in MELA2000 and MELA2002

(updated version)

Legend
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(1) Application of the saw log volume
'0' no saw log volume reduction
'l' saw log volume reduction on
model
'2' saw log volume reduction on
reduction model calibrated with

reduction model.
the basis of the built-in reduction

the basis of the built-in log volume
user-supplied log volume information.

Notes

1.  The calibration procedure is activated by the LOG_VOLUME_REDUCTION
parameter value, not by the presence of user supplied log volume information in

the initial forest resource data.

2. User-supplied log volume information should be given only to those strata or trees

where it is considered necessary.

See also

Reduction of saw log volume variable
Volume variable

Initial data files (rsd type files)
Stand data text files (rsu type files)

LOG VOLUME CALIBRATION parameter

LOG VOLUME REDUCTION MODEL parameter

MIN TIMBER DIMENSIONS parameter

VOLUME CALIBRATION parameter

Examples

Example 1: A definition of the LOG_VOLUME_REDUCTION parameter.

[LOG VOLUME REDUCTION 0

No saw log reduction is done
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LOG_VOLUME_REDUCTION_MODEL

Generic name in Finnish

TUKKIVAHENNYSMALLI

Functions

With this parameter users may choose the log volume reduction model to be used in the
simulation. By default, the FNFI9 based log volume reduction model (Mehtatalo 2002)
is used. Another model which can be used is FNFI7 based log volume reduction model
used in MELA96 — MELA2000.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 1

Default values Example 1

Valid since MELA2002 (updated version, released February 2004)
Legend

(1) Log volume reduction model in use:
'0' FNFI7 based model (MELA96, P&aivinen)
'l' FNFI9 based model (MELA2002, Mehtadtalo)

See also

LOG VOLUME CALIBRATION parameter
LOG VOLUME REDUCTION parameter
MIN TIMBER DIMENSIONS parameter
VOLUME_ CALIBRATION parameter

Examples
Example 1: A definition of the LOG_VOLUME_REDUCTION_MODEL parameter

|LOG VOLUME REDUCTION MODEL 1
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LOGGING_COSTS

Generic name in Finnish

KORJUUKUSTANNUKSET

Functions

Parameter LOGGING_COSTS defines the unit costs (€/hour) of felling and forest
haulage. Unit cost is a component of the logging cost calculations besides cutting
removal and time expenditure. This parameter is provided by the sub-periods
corresponding to the YEARS parameter. The number of the given sub-periods can be 1
to 9. If the first given sub-period is 'k’, the default values are used for the sub-periods 1
to k-1 and for the sub-periods beyond the k, the values of the k are used until the next
given sub-period.

The costs of logging and silvicultural operations are used together with the roadside
prices in the calculation of net revenues and net present values, consequently
determining the preference and the priority of management operations in the analysis
from the economic point of view. The consistency of prices and costs is of great
importance, besides the general cost level.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 7 for each given sub-period, the maximum number of
sub-periods is 9 and the maximum number of given items
63

Default values 124.40 92.065.0 19.450.0 0.0

Valid since MELA99, changed in MELA2009 2" edition

Legend

(1)
(2)
(3)
(4)
(3)
(6)
(7)

The ordinal number of the sub-period.
Manual felling, €/hour

Mechanized felling, €/hour

Forest haulage, €/hour

Supervision, €/h

Organisation costs, €/m?

Machine transfer costs/entry costs, €/stand
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Notes

1. The default values of parameter have been changed in MELA2016.

2. The default values reflect the price level valid at the year 2013.
See also

SILVICULTURAL_COSTS parameter
ROADSIDE_PRICES parameter
TIME_EXPENDITURE IN LOGGING parameter
YEARS parameter

Income/revenues/returns variable
Costs variable
Net present value variable

Examples
Example 1: A definition of the LOGGING_COSTS parameter.

LOGGING_COSTS
2 25.00 90.50 65.50 18.50 3.10 65.00
5 25.00 95.00 67.25 20.10 3.10 85.00

For the 1st sub-period the default values are used, for the sub-periods 2—4 the values
of the given sub-period 2 are used and for the 5th and the subsequent sub-periods the
values of the sub-period 5 are applied.
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LOWEST_LEVEL

Generic name in Finnish

ALIN_TASO

Functions

Parameter LOWEST_LEVEL limits the depth of the decision hierarchy in the MELA
program session up to the specified level instead of using the complete hierarchy
defined by the forestry unit LEVELS parameter.

The LOWEST _LEVEL parameter makes it possible to avoid multiple decision
hierarchy definitions for the same forestry unit if, for example, an upper level sample is
required instead of the complete decision hierarchy in some step of the analysis process.
For the data requirements, see the forestry_unit_members parameter.

Origin System parameter
Program MELASIM, MELAOPT
Type Character

Number of items 1

Default values None

Valid since MELA96

Legend

|(1) Name of the lowest level of the decision hierarchy

Notes

1. The LOWEST_LEVEL parameter is provided as an option of a command - see
general information of MELA commands

See also

MELA decision hierarchy
FORESTRY_ UNIT parameter
forestry unit LEVELS parameter
forestry unit_members parameter
General syntax of MELA commands
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Examples

Example 1: A definition and the use of the LOWEST_LEVEL parameter.

FORESTRY UNIT#FX
SIMULATE/LOWEST LEVEL=REGION MS FX

The decision hierarchy for the forestry unit FX is limited up to the level REGION.
SR.RSD, NR.RSD and WR.RSD will be used as initial data files in the simulation. The

initial data files would be F1.RSD, ..., F5.RSD and WR.RSD without the definition
'LOWEST_LEVEL=REGION'".

Example 2: Another definition of the use of the LOWEST _LEVEL parameter.

FORESTRY UNIT#FX
SOLVE/LOWEST LEVEL=REGION S1 FX

The decision hierarchy for the forestry unit FX (see Example 3.11) is limited up to the
level REGION. Correspondingly, SR.RSD, SR.MSC, SR.MSD, NR.RSD, NR.MSC,
NR.MSD, WR.RSD, WR.MSC and WR.MSD will be used as input data files in the
optimisation.
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MANAGEMENT_CATEGORY_GROUPS

Generic name in Finnish

KASITTELYLUOKAT

Functions

Parameter MANAGEMENT_CATEGORY_GROUPS defines ten forest management
category groups for collecting certain variables of the decision data record. The
management category groups are defined as a function of the forest management
category (the sample plot variable (30) of the simulation record).

The general definition of the parameter allows the same management unit to belong to
several management category groups making it possible to define groups that are sums
of other groups as well as any other aggregates of management units.

Origin System parameter

Program MELASIM

Type Character (character items may contain also numerical
parts)

Number of items 10

Default values Example 1

Valid since MELA96

Legend

| (1)-(10) group_id management_category

group id An index of the management category group.

management category A value for the forest management category (the sample
plot variable (30) of the simulation record) belonging to
the management category group. The sign -
immediately preceding the management category refers
to a range from the previous value of the management
category to the current absolute value.
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Notes

1.

See also

The MANAGEMENT_CATEGORY_GROUPS parameter is independent from
the definition of the TIMBER_PRODUCTION_LAND parameter.

TIMBER PRODUCTION LAND parameter

Sample plot variable (30) of the simulation record

Decision data variables (MSD variables)

Examples

Example 1: A definition of the MANAGEMENT_CATEGORY_GROUPS parameter.

#1
#2
#3
#4
#5
#6
#7
#8
#9

0 -1.
2 =2.
3 -3.
2 -4.
0 -5.
6 —-6.
T =7,
8 -8.
7 -9.

MANAGEMENT CATEGORY GROUPS

99999
99999
99999
99999
99999
99999
99999
99999
99999

#10 0 -10.99999

The default values of the MANAGEMENT_CATEGORY_GROUPS parameter.

Example 2: A definition of the MANAGEMENT_CATEGORY_GROUPS parameter.

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

1.1
.2

MANAGEMENT CATEGORY GROUPS

1.3
1.4 -1.7 1.9

.8 2 -3.3

-5.

3

.1 -8.3 9.1 -9.3
-5.3
-9.3
-9.3

1
1
4
6
7.1 -7.3
8
0
7
0

The management category group 1 includes the values 1.1 and 1.3 of the sample plot
variable (30) of the simulation record. The management category group 2 includes the
values 1.2, 1.4, 1.9 and all values between 1.4-1.7 (also the upper limit of the range).
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MANAGEMENT_UNIT_TYPE

Generic name in Finnish

LASKENTAYKSIKON_TARKENNE

Functions

Parameter MANAGEMENT_UNIT_TYPE defines the type of the management units
and, if necessary, the average size of stands in the management units of the initial data.

In the MELA analysis, management units can be true stands with actual area (default) or
they may represent an aggregate set of stands with an average area of stands. If the
management units are stand aggregates, the average size of stands is needed for the
calculation of appropriate logging and silvicultural costs. When defining the
silvicultural costs, the average cutting area of the last cutting method (the sample plot
variable (70) of the simulation record) is used. If the last cutting method hasn't been
defined the average area in clear cuttings is used.

Origin System parameter
Program MELASIM
Type Numerical
Number of items lor7

Default values 0

Valid since MELA99

Legend

(1)

(2)
(3)
(4)
(3)
(6)
(7)

Type of the management units in the initial data.

'0' real stands without items (2)-(7)

'l' stands are aggregate ones without items (2)-(7), built-in values
for items (2)-(7) are used

'2' stands are aggregate ones with items (2)-(7)

Average cutting area in thinnings based on basal area, hectares.

Average cutting area in clear cuttings, hectares.

Average cutting area in thinnings based on number of stems, hectares.

Average cutting area in over story removal, hectares.

Average cutting area in seed tree cuttings, hectares.

Average cutting area in shelterwood cuttings, hectares.
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Notes

1. When value 1" are given for item (1), built-in values are used, see example 1.

See also

LOGGING COSTS parameter
SILVICULTURAL COSTS parameter
Sample plot variable (70) at the simulation record

Examples
Example 1: A definition of the MANAGEMENT_UNIT_TYPE parameter.

The values of the items 2-7 are built in values for aggregate stands when the value of
the 1 stitemis ‘1°.
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MAX_LENGTH_OF FILENAME

Generic name in Finnish

TIEDOSTONIMEN_PITUUS

Functions

Parameter MAX_LENGTH_OF_FILENAME defines the maximum allowable length
for file names generated by the MELA programs.

On some operating systems, the length of the file name is restricted, for example, up to
eight characters. The parameter makes it possible to truncate extra characters from the
end of the file name generated by the MELA programs. In the case of truncation,
confusions are likely to appear. Instead of truncation, shorter naming components, for
example command argument values, should be used to keep the file names
simultaneously unique and short.

Origin System parameter
Program MELASIM, MELAOPT
Type Numerical

Number of items 1

Default values None

Valid since MELA96

Legend

|(1) Maximum number of characters in a file name (extension excluded).

See also

FILE_NAMING parameter

Examples
Example 1: A definition of the MAX_LENGTH_OF_FILENAME parameter.

[MAX LENGTH OF FILENAME 8

The maximum length of the file name is defined to 8 characters.
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MAX_REGENERATION_TIME

Generic name in Finnish

SALLITTU_UUDISTUMISAIKA
Functions
Parameter MAX_REGENERATION_TIME defines the maximum acceptable time from

regeneration cutting to an acceptable regeneration result. Maximum regeneration time is
used in the calculation of simulated development class.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 8

Default values Example 1

Valid since MELA99

Legend

(1)-(8) Years from the regeneration cutting to an acceptable regeneration
result.
Categories:

e regeneration type: 2 (natural, artificial)
e tree species: 4 (pine, spruce, birch, other deciduous species)

Notes

1.  The default values of the parameter have been changed in MELA2016.

2. The default values are based on the values of the Finnish Forest Act and Decree
for Southern Finland.

See also

The sample plot variable (24) of the simulation record
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Examples
Example 1: A definition of the MAX_REGENERATION_TIME parameter.

MAX REGENERATION TIME

* Tree species:

* (1) pine

* (2) spruce

* (3) birch

* (4) other deciduous
* (1) (2) (3) (4)
*

natural regeneration

10 10 10 10
* artificial regeneration
10 10 10 10
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MIN_NUMBER_OF_SEEDLINGS

Generic name in Finnish

MIN_VILJELYTIHEYS

Functions

Parameter MIN_NUMBER_OF _SEEDLINGS defines the general guiding number of
seedlings (or seedling density plants per hectare) for silvicultural management
operations.

The parameter values serve as simulation control for artificial regeneration, tending of
young stands, and over story removal, for example.

Origin System parameter
Program MELASIM

Type Numerical

Number of items 16

Default values 2400 2000 1600 1600

2200 1800 1600 1600
2200 1600 1600 1600
2000 1600 1600 1600

Valid since MELAZ96, changed in MELA99

Legend

(1)-(16) Number of seedlings per hectare.

Categories:

e forest site type category: 4
1 for values 1 and 2
2 for value 3
3 for value 4
4 for values 5, 6, 7 and 8

e tree species: 4 (pine, spruce, silver birch, other deciduous)

Notes

1.  The default values of parameter have been changed in MELA2016.
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2. The default values are based on the recommendations of Tapio for Southern
Finland (Aijala et al 2014).

See also

BOUND FOR SUPPLEMENTARY_ PLANTING parameter

BOUND FOR _YOUNG STAND REGENERATION parameter

EVENT parameter

The specific EVENT CALL arguments of artificial regeneration, tending of young
stands, and over story removal

Site type category variable

Examples
Example 1: A definition of the MIN_NUMBER_OF_SEEDLINGS parameter.

MIN NUMBER OF SEEDLINGS

* Tree species:

(1) pine

(2) spruce

(3) silver birch

(4) other deciduous species

X X ok ot

*

(1) (2) (3) (4)

* Forest site type category 1-2
2500 2000 1600 2000

* Forest site type category 3
2500 1800 1600 1800

* Forest site type category 4
2000 1800 1600 1800

* Forest site type category 5-8

2000 1800 1600 1800

The user-supplied parameter values are used to control the silvicultural management
operations in the simulation.
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MIN_NUMBER_OF_STEMS_AFTER_THINNING

Generic name in Finnish

MIN_RLUKU_HARV_JALKEEN

Functions

Parameter MIN_NUMBER_OF STEMS_AFTER_THINNING defines the number of
stems left to grow after thinning based on number of stems instructions in young stands.

Origin System parameter
Program MELASIM

Type Numerical

Number of items 16

Default values 1250 1000 750 950

1100 1000 750 950
1000 1000 750 950
900 1000 750 950

Valid since MELA99

Legend

(1)-(16) Number of trees per hectare after thinning based on number of
stems instructions.
Categories:
e forest site type category: 4
1l for values 1 and 2
2 for value 3
3 for value 4
4 for values 5, 6, 7 and 8
* tree species: 4 (pine, spruce, silver birch and other deciduous
species, downy birch)

Notes

1.  The default values of parameter have been changed in MELA2016.

2. The default values are derived from the recommendations of Tapio for Southern
Finland (Aijali et al 2014).
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See also

BASAL AREA INSTRUCTIONS parameter

EVENT parameter

The specific EVENT CALL arguments for thinnings based on number of stems
instructions

Site type category variable

Examples

Example 1: A definition of the MIN_NUMBER_OF_STEMS_AFTER_THINNING
parameter.

MIN NUMBER OF STEMS AFTER THINNING
* Tree species:

* (1) pine

* (2) spruce,

* (3) silver birch and other deciduous species
* (4) downy birch

(1) (2) (3) (4)
* Forest site type category 1-2
1400 1300 1100 1400
* Forest site type category 3
1400 1300 1100 1400
* Forest site type category 4
1300 1300 1100 1400
* Forest site type category 5-8
1100 1300 1100 1400

The user-supplied parameter values are used to control the simulation of the thinnings
based on the number of stems instructions.
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MIN_REGENERATION_AGE

Generic name in Finnish

MIN_UUDISTUSIKA

Functions

Parameter MIN_REGENERATION_AGE defines the guiding minimum rotation
periods in terms of biological age for controlling the generation of cutting alternatives in
the simulation.

Parameter is applied in conjunction with the MIN_REGENERATION_ DIAMETER
parameter and the specific EVENT_CALL arguments for cuttings. Regeneration
alternatives are simulated if the minimum regeneration age, the minimum mean
diameter or both of them are reached.

In the absence of user-supplied parameter values, built-in default values are used with
modifications as a function of the temperature sum. Default values are applied in
simulation as such for temperature sums above 1100 dd. For temperature sums below
1100 dd the values of minimum regeneration ages are increased 10-20 years for each
100 dd. However, the maximum increase for deciduous species is limited to 20 years.
For example, modified minimum regeneration age defaults for pine at 750 dd vary from
120 to 160 years.

The user-supplied parameter values are used as such (without modifications on the basis
of temperature sum).

Origin System parameter
Program MELASIM
Type Numerical

Number of items

Default values

Valid since

Legend

20

70 60 60 50 50
70 70 60 50 50
80 60 60 50 50
90 60 60 50 50

MELA96, changed in MELA99 and in MELA2007
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(1)-(20) Minimum rotation periods (years) based on biological age.
Categories:
e forest site type category: 4
1 for values 1 and 2
2 for value 3
3 for value 4
4 for values 5, 6, 7 and 8
e tree species: 5 (pine, spruce, silver birch, downy birch, other
deciduous species)

Notes

1. The default values of parameter have been changed in MELA2016.

2. The default values are derived from the recommendations of Tapio for Southern
Finland based on net present value maximization with 2-3 % calculation rate
(Aijala at al 2014).

See also

The specific EVENT CALL arguments for cuttings
MIN REGENERATION DIAMETER parameter
Site type cateqgory variable

Examples
Example 1: A definition of the MIN_REGENERATION_AGE parameter.

MIN REGENERATION AGE

* Tree species:

* (1) pine,

* (2) spruce

* (3) silver birch

* (4) downy birch

* (5) other deciduous species
* (1) (2) (3) (4) (5)

* Forest site type category 1-2
80 80 60 60 50

* Forest site type category 3
80 90 70 60 50

* Forest site type category 4
90 90 70 60 50

* Forest site type category 5-8
110 90 70 60 50

The user-supplied parameter values are applied as such without modifications as a
function of the temperature sum.
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MIN_REGENERATION_DIAMETER

Generic name in Finnish

MIN_UUDISTUSLAPIMITTA

Functions

Parameter MIN_REGENERATION_DIAMETER defines the guiding minimum
rotation periods in terms of the mean diameter for controlling the generation of cutting
alternatives in the simulation.

Parameter is often applied in conjunction with the MIN_REGENERATION_AGE
parameter and the specific EVENT_CALL arguments for cuttings. Regeneration
alternatives are simulated if the minimum regeneration age, the minimum mean
diameter or both of them are reached.

Origin System parameter
Program MELASIM
Type Numerical
Number of items 20

Default values 26 28 28 23 23

26 26 27 23 23
25 24 25 21 21
22 22 22 19 19

Valid since MELAZ96, changed in MELA99

Legend

(1)-(20) Minimum mean diameters (cm) before regeneration.
Categories:
e forest site type category: 4
1 for values 1 and 2
2 for value 3
3 for value 4
4 for values 5, 6, 7 and 8
e tree species: 5 (pine, spruce, silver birch, downy birch, other
deciduous species)

Notes

1.  The default values of parameter have been changed in MELA2007.
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2.

See also

The default values follow the recommendations of Tapio for Southern Finland
based on net present value maximization with 2-3 % calculation rate (Aijala at al
2014).

The specific EVENT CALL arguments for cuttings

MIN REGENERATION AGE parameter

Site type category variable

Examples
Example 1: A definition of the MIN_REGENERATION_DIAMETER parameter.

X o ok ok ok X

MIN REGENERATION DIAMETER

Tree species:

(1) pine

(2) spruce

(3) silver birch

(4) downy birch

(5) other deciduous species

(Ly (@) (3 4 (5)

* Forest site type category 1-2

29 28 28 25 25
Forest site type category 3
29 26 26 25 25
Forest site type category 4
27 26 26 25 25
Forest site type category 5-8
25 26 26 25 25

The user-supplied parameter values are used to control the generation of cutting
alternatives in the simulation.
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MIN_TIMBER_DIMENSIONS

Generic name in Finnish

MIN_PTL_MITAT

Functions

Parameter MIN_TIMBER_DIMENSIONS defines the minimum diameters and the
minimum lengths of saw logs and pulpwood to be used in the calculation of the internal
volume table. The volume table is used in the calculating the estimates of the total
volume of stem, the volume of saw logs, the volume of pulpwood and the volume of
residual section of stem during the simulation.

Origin System parameter

Program MELASIM

Type Numerical

Number of items 16

Default values Example 1

Valid since MELA2012

Legend

(1)-(4) Minimum diameters of saw logs, cm.
Category:

e tree species: 4 (pine, spruce, birch, other deciduous species)
(5)-(8) Minimum diameters of pulpwood, cm.

Category:

e tree species: 4 (pine, spruce, birch, other deciduous species)
(9)-(12) Minimum lengths of saw logs, m.

Category:

e tree species: 4 (pine, spruce, birch, other deciduous species)
(13)-(16) Minimum lengths of pulpwood, m.

Category:

e tree species: 4 (pine, spruce, birch, other deciduous species)

Notes

1. The user-supplied values should be compatible with the log reduction used in the
simulation. Furthermore, extreme values (values differing a lot from the default ones)
should be avoided. The effects of the user-supplied values should always be
investigated.
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2. The minimum lengths of saw logs have to be between 3.1 m and 6.1 m. Furthermore,
the length of the module of saw logs have to be 0.3 m, so only values 3.1, 3.4, 3.7, ...
,6.1 are allowed in the parameter definition.

3. The run-time internal volume table contains the same information as the vol type file
(VOLUME.VOL) used in the MELA versions before MELA2012. Vol type file is not
used anymore.

See also

LOG VOLUME_ CALIBRATION parameter

LOG VOLUME REDUCTION parameter

LOG VOLUME REDUCTION MODEL parameter
VOLUME CALIBRATION parameter

Reduction of saw log volume variable
Volume variable

Examples
Example 1: The default values of the MIN_TIMBER_DIMENSIONS parameter.

MIN_TIMBER_DIMENSIONS
* Tree species:

* (1) pine

(2) spruce

(3) birch

(4) other deciduous species

* ok X

(1) (2) (3) (4)
* Minimum diameters of saw logs, cm
15.0 16.0 18.0 18.0
* Minimum diameters of pulpwood, cm
6.3 6.5 6.5 6.5
* Minimum lengths of saw logs, m
4.3 4.3 4.3 4.3
* Minimim lengths of pulpwood, m
2.0 2.0 2.0 2.0
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MPS_VARIABLES

Generic name in Finnish

MPS_MUUTTUJAT

Functions

Parameter MPS_VARIABLES defines the variables of

« management report records for storing into mps type files, or
« management report text records for storing into mpu type files

and further for the transmission of information about the selected management
schedules to user programs and databases.

Management report records (or management report text records) are constructed in
MELASIM and MELAOPT from the variables of management schedule records
originating from simulation records and decision data records assuming that the
variables in question are stored msc and msd type files in MELASIM. In MELA2009 it
is also possible to use all collective variables. It is also possible to use c-variables from
the management unit records (from the rsd /rsu type files).

Use the MSD_VARIABLES parameter for storing variables of the decision data record
and the MSR_VARIABLES parameter for storing variables of the management
schedule record in MELASIM. Use FOREST _REPORT p