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4.1   PURPOSE

This standard method describes the process used by INCAS for defining the forest 
management events and regimes that may occur and need to be modelled for all biomass 
classes to quantify GHG emissions and removals from activities occurring on forest 
lands including deforestation, forest degradation, sustainable management of forests 
and enhancement of forest carbon stocks in Indonesia. This includes data collation, data 
analysis, quality control and quality assurance.

For this purpose, an event-driven model (as described in Chapter 8, Standard Method – 
Data Integration and Reporting) is used for tracking the changes in stocks of carbon and 
GHG emissions associated with land use and management events. In addition, it accounts 
for changes in major GHGs and human-induced land-use practices. The sub-models used 
within the model can be integrated into various combinations to suit the available data and 
the required outputs. It may be used for tracking of carbon stocks and flows in different 
forest systems.

There are many forest management events and regimes that can occur in Indonesia. The 
type and condition of forest and other land uses, as well as the type of events and regimes 
of management activities undertaken, need to be defined to enable detailed modelling of 
GHG emissions and removals. 

A forest management event, as defined in this standard method, represents a particular 
forest management action that occurs occasionally or regularly and is usually human-
induced. A forest management regime describes the combination of forest management 
practices or events applied to a particular land use and the timing of events that occur at 
a location.

The purpose of this standard method is to describe the methods used in defining forest 
management events and regimes that will be used as inputs in the modelling and reporting 
of GHG emissions under INCAS framework.

STANDARD METHOD –
FOREST MANAGEMENT 
EVENTS AND REGIMES
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4.2   DATA COLLATION

Several sources of data and information collated from various government agencies and 
organizations in Indonesia were used for analysis. Spatial data were obtained from the 
Ministry of Environment and Forestry, Ministry of Agriculture and National Institute of 
Aeronautics and Space (LAPAN). In addition, some relevant data and information were 
collated from the regional forestry offices within the Ministry of Environment and Forestry. 
These included the agencies responsible for monitoring production forest utilization, 
watershed management, strengthening forest area and natural resource conservation as 
well as national parks. Information was also collated from the representatives of forest 
concessionaires (logging companies). 

In determining the possible events and management regimes, discussions and 
consultations were conducted with relevant forestry stakeholders and national experts. 
Prior to discussions, the possible management events and regimes that may be applied in 
Indonesian forests were identified based on existing knowledge and experience in the field. 
The discussions and consultations were carried out to verify the interim analysis, identify 
the available data and obtain more detailed data and associated information relating to 
forest disturbances and management types that may affect forest biomass loss and gain. 

Four main management events that lead to forest change were identified: land clearing, 
harvesting, burning and planting events. 

a.	 Land clearing was defined as the conversion of forest area of either primary or 
secondary forests into other land uses (e.g. settlement, mining, agriculture, etc.) and 
the conversion of natural forest into timber plantations. This event removes all of 
aboveground biomass from the site and moves some live biomass to debris pools. 

b.	 Harvesting events included both legal harvesting and illegal harvesting. A harvesting 
event was considered as legal if the activity was applied in managed/production forests 
(forest concession areas) with a harvesting permit. Several harvesting techniques that 
may have effects on biomass loss were identified, including clear-cutting, selective 
harvesting with a conventional technique and selective harvesting with reduced impact 
logging (RIL). Harvesting activity that occurred in forests other than production forests 
(e.g. protection forest, conservation area, national park) was considered as illegal 
harvesting. This event removes some or all of aboveground biomass from the site and 
moves some live biomass to the debris pools. 

c.	 Burning (forest fire) event was categorized into moderate and heavy (intense) fires. 
The event releases carbon (as CO2, CO and CH4) and nitrogen (N2O and NOx) to the 
atmosphere and moves some carbon to the debris and soil pools.

d.	 Planting activity included reforestation, rehabilitation and enrichment planting 
programs. It creates new forests on areas not containing forest that enhance its 
biomass stock.
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All of these events were identified during the period of time covered in the analysis or 
modeling period. The spatial data used for analysis in this standard method are summarized 
in Table 4-1.

Table 4-1. Sources of data used in determining forest management events and regimes.

Data Description Source

Forest extent and 
change

Annual forest/non-forest data derived from Landsat 
data and the clearing and regrowth events derived by 
differencing the annual forest extents

LAPAN 

Forest type (part of 
land-cover map)

Primary and secondary dryland forest; primary and 
secondary swamp forest; primary and secondary 
mangrove forest; and timber plantations (and all other 
land cover classes)

MoEF

Forest function
Production forest (production, limited production and 
conversion); 
Conservation and protection forest

MoEF

Soil type Organic (peat) and mineral soil types MoA; IPCC

Estate crops Oil palm and rubber MoEF

Forest concessions
Area and operational year of forestry concessions 
including harvesting system applied (RIL or 
conventional)

MoEF

Burnt area Burn scar analysis INCAS (MoEF)

4.3   ANALYSIS

The collated data was reviewed as part of the INCAS quality control process to assess 
its quality and utility for modelling GHG emissions and removals. Unique combinations 
of biophysical conditions, management function and forest management activities were 
identified and used to establish INCAS suites. A suite represents a specific combination 
of site and management categories including initial forest type, forest function, soil type, 
harvesting system, estate crop, fire, forest/non-forest transition, subsequent land category, 
activity and management events. The conditions (associated with each category) that were 
used as a basis for determining suites and management regimes are shown in Table 4-2. 
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Table 4-2. Possible conditions in each category used for defining management regimes or suites.

No. Category Condition

1. Initial forest type

Primary dryland forest
Primary mangrove forest
Primary swamp forest
Secondary dryland forest
Secondary mangrove forest
Secondary swamp forest
Timber plantation

2. Forest function Conservation forest, protection forest
Production forest

3. Soil type Mineral
Organic

4. Harvesting system
No
Conventional
RIL

5. Estate crop
No
Oil palm
Rubber

6. Fire Fire
No

7. Transition

Clearing
Clearing, temporarily unstocked, revegetation
None
Revegetation
Revegetation, clearing

8. Activity

Deforestation
Degradation
Sustainable management of forest (SMF)
Reforestation (Enhancement of forest carbon stocks)

9. Subsequent land 
category

Other land uses
Forest land
Cropland
Timber plantation

10. Event 1

High intensity fire
Moderate fire
Land clearing 
Illegal clear harvesting
Conventional selective harvesting
RIL selective harvesting
Plant fast growing dryland species
Plant mangrove species
Plant fast growing swamp species
Plant dryland species
Plant swamp forest species
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The description of the suites covering management regimes and events was documented in 
the INCAS Suite Regime Database (see the description in Appendix 1). The final number of 
suites recorded after performing quality control and validation by reviewing and checking 
the activities was 1,152 suites. INCAS is capable of modelling many more management 
regimes but this requires increasingly detailed spatial and management information.

To determine forest management events and regimes, analyses were undertaken which 
included two main procedural steps:

1.	 All forest land areas were allocated to a management regime based on suite 
characteristics, starting in the first year of the simulation period and repeated for each 
year during the simulation period (i.e. 2001 to 2012).

2.	 Areas subject to observed change (i.e. change detected from the LAPAN forest cover 
change analysis) were reassigned to other regimes based on the location, timing, type 
of change (i.e. forest loss or forest gain) and the suite characteristics.

Management regimes were then associated with REDD+ activities (i.e. deforestation, forest 
degradation, sustainable management of forest and enhancement of forest carbon stocks) 
based on the following rules for each activity: 

•	 Deforestation occurs when forest cover loss is observed within primary and secondary 
forest land cover classes and no forest cover gain is observed at the same pixel (area) in 
subsequent years during the simulation period (i.e. the land stays as non-forest). This 
represents ‘permanent loss’ of forest land.

•	 Forest degradation occurs when forest land cover class changed from primary forest 
to secondary forest, or natural forests changed to plantations but no forest cover loss 
was observed. Forest degradation also occurs when forest cover loss was detected in 
primary or secondary forest and then forest cover gain was observed at the same pixel 
(area) in the subsequent years during the simulation period. It can also occur where 
forest cover loss was not detected within primary or secondary forest land cover classes 
but concession data indicate harvesting with conventional selective logging technique 
occurring. It also occurs when forest cover loss was not detected within primary or 
secondary forest land cover classes but fire data indicates that burning occurred. 

•	 Sustainable management of forest (SMF) occurs when forest cover loss was not 
detected within primary or secondary forest land cover classes but concession data 
indicate harvesting with RIL technique occurring. This can include ‘temporarily 
unstocked’ forest land that may regrow back to the initial forest conditions.

•	 Enhancement of forest carbon stocks occurs when plantation forest land cover class 
is observed where it did not occur in the previous year or where revegetation or forest 
cover gain was observed in non-forest land.
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The impact of each management event on carbon stocks was quantified based on research 
and measurement data where available, or by management prescription and expert 
judgment where data were not available. Parameters for each management event are 
provided in the INCAS Events Database (the description is available in Appendix 1).

4.4   QUALITY CONTROL AND QUALITY ASSURANCE

Quality control and quality assurance processes were conducted as follows:

Quality control – Data checking and validation were conducted by the INCAS team for all 
data collated. This was done to ensure that data used for analysis was suitable for use and 
consistent with other data sets.

Quality assurance – The following quality assurance steps were undertaken by members of 
the INCAS team not involved in data analysis and by external advisors:

•	 review the methodology used to ensure no errors were introduced when combining 
data to produce management regimes and events;

•	 check and validate the suite and management regime results to ensure consistency and 
desired accuracy;

•	 review the final outputs to check that results are verifiable and comparable.

4.5   OUTPUTS 

Outputs from this standard method were recorded in the INCAS Suite Regime database. A 
summary describing the types of regimes, events and suite characteristics are presented in 
Table 4-3 to Table 4-4, respectively.
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Table 4-3. Summary of regime description.

No. Regime description

1 Conversion of primary dryland forest to other land uses (settlement, mining, etc.)

2 Conversion of primary dryland forest to agriculture

3 Conversion of secondary dryland forest to agriculture

4 Conversion of secondary dryland forest to other land uses (settlement, mining, etc.)

5 Conversion of secondary dryland forest to timber plantation

6 Conversion of primary mangrove forest to other land uses (ponds, etc.)

7 Conversion of secondary mangrove forest to other land uses (ponds, etc.)

8 Conversion of primary swamp forest to agriculture

9 Conversion of primary swamp forest to other land uses (settlement, mining, etc.)

10 Conversion of secondary swamp forest to agriculture

11 Conversion of secondary swamp forest to other land uses (settlement, mining, etc.)

12 Conversion of secondary swamp forest to timber plantation

13 Forest disturbance (fire) followed by natural regrowth

14 Forest disturbance (illegal logging) followed by natural regrowth

15 Forest management in dryland forest

16 Forest management in swamp forest

17 Planting

18 Rehabilitation/environmental planting

19 Timber plantation management
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Table 4-4. Summary of event description.

No. Event description

1 Clear harvest Illegal

2 Dryland forest selective harvest_conventional

3 Dryland forest selective harvest_RIL

4 High intensity fire

5 Land clearing

6 Moderate fire

7 Plant dryland species

8 Plant fast growing dryland species

9 Plant fast growing swamp species

10 Plant mangrove species

11 Plant oil palm

12 Plant rubber

13 Plant swamp species

4.6   LIMITATIONS

Some identified limitations of this standard method are:

1.	 The analysis of management events and regimes was only conducted on forest lands 
(primary dryland forest, primary mangrove forest, primary swamp forest, secondary 
dryland forest, secondary mangrove forest, secondary swamp forest and timber 
plantation). Other non-forest lands may have management events and regimes that 
should be considered as a part of the continuous improvement plan.

2.	 Forest functions (consisting of production forest, limited production forest, convertible 
production forest, conservation forest and protection forest) were only categorized into 
two main functions in this standard method, i.e. production forest and conservation/
protection forest. Obtaining further detail about management practices for the full 
range of forest functions could improve the accuracy of GHG emissions estimates.

3.	 Due to insufficient detail about the spatial location of silvicultural systems, it was 
assumed that the whole area of managed forest in each concession was managed as 
either conventional harvesting or RIL. In reality, management of forest concessions 
may use a combination of both silvicultural systems.
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4.	 The condition of timber plantations in the area detected as timber plantations was 
analyzed without considering the real plantation ages due to a lack of data about 
plantation age classes. This affected the spatial allocation of timber plantation 
management regimes, particularly for plantations that existed at the start of the 
simulation period, for which a normal age class distribution was assumed. This will 
influence the timing of GHG removals and harvesting emissions.

5.	 Changes to silvicultural systems over time were not included. For example, 
silvicultural systems used prior to the start of the simulation period were not included. 
These activities may result in different forest conditions and the quantity of biomass 
and debris present on the site compared to the modelled management regimes. This 
will influence GHG removals through growth and emissions through decay of debris 
during the simulation period.

4.7   IMPROVEMENT PLAN

Further information about forest management regimes and their influence on biomass and 
debris, and carbon stocks should be obtained and analyzed to improve GHG emissions and 
removals estimates. This may require further research into the impact of forest management 
events and regimes on residual carbon stocks.
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