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1. Project description
This HCS Assessment in Muba region was completed before the HCS toolkit existed. The assessment
and analysis in this process was implemented using patch analysis decision tree agreed upon by Grant
Rosoman as Co-chair of HSCA, Ata Marie, TFT and APP factoring in that information and
recommendations would be integrated into the ISFMP process (refer to power point).
This HCS assessment was developed independently from HCV, social engagement and FPIC processes.
The other assessments and process were done either in parallel, before or after the HCS assessment
were completed. All of these assessments were then integrated with the HCS result under a process
the company call Integrated Sustainable Forest Management Plan (ISFMP) development – the land use
and management plan developed by APP and its suppliers. Some aspect of the integration, such as
peatland best practice management plan was still in process as the company awaited high resolution
LiDar data analysis to be completed.
1.1

Location and size of study area

The Muba Region encompasses the following APP concessions. The Area of Interest (AOI) for the HCS
assessment covers all undeveloped land within these concessions – a total area of 90,341ha.
Concession Areas by Company and Development Status
Developed
Area (ha)
40,323

Undeveloped
Area (ha)
20,052

Company Name
PT. Bumi Persada Permai I

Code
BP1

PT. Bumi Persada Permai II

BP2

4,650

19,120

23,770

PT. Rimba Hutani Mas

RH

34,552

32,199

66,751

PT. Sumber Hijau Permai

SH

17,839

12,310

30,149

PT. Tri Pupajaya

TP

12,581

6,660

19,242

109,946

90,341

200,287

Total

1.2

Total (ha)
60,375

Overview of proposed plantation development

The Muba Region encompasses the following APP concessions. The Area of Interest (AOI) for the
HCS assessment covers all undeveloped land within these concessions – a total area of 90,341ha.
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The two largest land cover classes in the AOI are HK (forest) and SH (smallholder agriculture) which
each cover 28% of the AOI. Potential HCS forests cover 34,908 ha or 39% of the AOI. 62% of the
potential HCS forest area is inside existing conservation areas. Most of the HCS forest area is found
in BP2, RH and TP.

1.3

Description of surrounding landscape

HCS forests are dominated by HK. The HK strata in Muba has an average carbon stock of 109.7 tons
per ha, including 40% in the 50cm up diameter range. The RH and TP concessions are located in the
east of the region and are contiguous. They consist mostly of peat soil areas. HCS forests are
predominantly inside the existing conservation boundaries. Forest condition is relatively intact over
large parts of the forest area but significant illegal logging activity was noticed in these concessions
during the aerial survey.
The BP2 concession is located on mineral soils in the west of the region. HCS forest areas in the north
of the BP2 area are relatively intact and are connected to the PT Restorasi Ekosistem Indonesia (REKI)
forest rehabilitation concession, and as such form part of a large forest landscape.
HCS forests in the central and southern part of BP2 consist of smaller patches in a heterogeneous mix
with smallholder rubber and ongoing smallholder land clearing. Most of the remaining unplanted land
in the BP2 concession is under claim from local people, including the forested areas. The planted area
in BP2 is very small and the company does not have a strong presence in the area.
The eastern parts of the Muba Region are predominantly peat soil. As mentioned previously, peat soil
issues will be addressed during the ISFMP preparation - Ata Marie has not attempted to assess the
extent of peat soil areas.
The BM land cover strata is relatively small in area terms as most land that is cleared by smallholders
has been planted in rubber or oil palm. The LT land cover strata is either associated with smallholder
land clearance or in the case of the SH concession areas of swamp grass.
The BP1 concession is almost completely developed for plantations. The RH western block consists
almost entirely of smallholder oil palm. The company does not have any activity in this block.
Controlling illegal land clearing and illegal logging will be a significant challenge for management of
HCS forest areas in all of BP2. Although the N and P mix land cover strata are not particularly high in
carbon, logically they would be conserved due to other conservation values.
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1.4

Map of the site within the region
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1.5

Relevant data sets available
Shapefile Data

No

1

2

3

4

Folder Name

AOI

Claim

Concession Area

Conservation
Area

File
Name

Format

AOI_BP1
AOI_BP2
AOI_RH
AOI_TP
AOI_SH

shp
shp
shp
shp
shp

SpatialPlan_Muba

shp

Claim_RHMSumsel

shp

Claim_Muba_NewConcession

shp

concession_BP1

shp

concession_BP2

shp

concession_RH

shp

concession_TP

shp

concession_SH

shp

Conservation_Muba

shp

Conservation_Newconcession

shp

Description

Developed Area

Claim Area

Concession Area

Conservation Area
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District

district_RHMSumsel

shp

District

6

Landcover

Muba_LC_12August14

shp

Final HCS landcover

7

River

Muba_River48S

shp

River

8

Road

Muba_PublikRoads_Clip

shp

Road

9

Town_Village

Muba_Villages

shp

Town, Village around concession area
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Patch Analysis

Muba_LC_Patch_12August14

shp

Patch analysis result

Aerial Muba.gdb

gdb

Geodatabase for aerial survey

Muba_GC_Plot.gdb

gdb

Geodatabase for ground survey

Geodatabase Data
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1.6

Geodatabase

List of any reports/assessments used in the HCS assessment

This HCS assessment was developed independently from HCV, peat assessment, social engagement and
FPIC processes. The other assessments and process were done either in parallel, before or after the
HCS assessment were completed. Therefore, there is no other reports / assessments that are used in
this HCS assessment.
7

2. HCS assessment team and timeline
2.1

Names and qualifications

Ata Marie
Name
Alex Thorp
Dadan Setiawan
Rifki
Putri
Sofyan

Roles
Main coordinator for all team, design HCS sampling plot for ground check and
aerial
Develop initial map of land cover and analyse the field result for the corrected
land cover map
Develop land cover map, conduct vegetation survey
Develop initial map of land cover and analyse the field result for the corrected
land cover map
Field coordinator for logistic, vegetation surveyor, develop vegetation
database

TFT
Name
Devis Rachmawan
(Biodiversity)
Abidin Lakadimu
(Biodiversity)
Ario Bhirowo
(GIS and
Biodiversity)

Roles
Field team leader, collect field data, fulfill the tally sheet, keep documentation,
GPS data and equipments, verify the land cover condition in community
rubber area, collect relevant data and documentation
Collect field data, fulfill tally sheet, keep documentation, GPS data and
equipments, verify land cover condition in community rubber area and collect
relevant data and documentation
Verify land cover condition in community rubber area, collect relevant data
and documentation, verify land cover in each stratification and vegetation
condition in the field

Short biography of the team member is available in Annex 1.

2.2

Time period for major steps in the study

Forest inventory was undertaken by four inventory teams from 19 until the 31 of January 2014. A total
of 335 plots were measured.

8

3. Community engagement/ FPIC
3.1

Summary of community engagement, FPIC, participatory mapping

The HCSA Toolkit Ver.2 suggests that FPIC / PM to be implemented before conducting HCS and HCV.
However, as the Muba HCS assessment was conducted before the release of the second version of the
HCSA Toolkit, the PM was conducted after the HCS, during ISFMP development process. Refer to Power
Point for the details of the PM process.
3.2

Summary of Social Impact Assessment (if any)

Available in SharePoint

4. High Conservation Value assessment
4.1

Summary and link to public summary report

HCV Assessment Executive Summary for all five companies can be downloaded from APP Monitoring
Dashboard, (under All Documents -> Policies and Plans-> Forest Conservation Policy – HCV -> HCV
Assessment Results). The table summary of HCV Assessment can is provided in Annex 2 of this report.

5. Environmental Impact Assessment
5.1

Summary

Executive summary of EIA is available in SharePoint
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6. Land cover image analysis
6.1

Area of Interest and how it was defined

The Area of Interest (AOI) for the HCS assessment covers all undeveloped land within these
concessions – a total area of 90,341ha – in yellow color in map below.

6.2

Description of images used for classification

HCS Land Cover Strata Description
Land Cover
Strata

Description

Generic HCS Land Cover Strata:
These are the most common strata and are used across all concessions and regions.
HK

Closed canopy natural forest ranging from high density to low density forest.
Inventory data indicates presence of trees with diameter > 30cm and dominance
of climax species.

BT

Old scrub and highly disturbed remnant forest. Diameter distribution dominated by
trees 10-30cm and with higher frequency of pioneer species compared to HK. This
strata may contain small areas of smallholder agriculture.

BM
LT

Land areas that have generally been cleared in the past. Dominated by low scrub
with limited canopy closure. Includes areas of tall grass and fern with scattered
pioneer species trees.
Occasional patches of older forest and smallholder agriculture may be found within the
Recently cleared land with mostly grass or crops. Few woody plants.
stratum.
10

Melaleuca Forest Strata
Areas dominated by one genus (Melaleuca – local name gelam) which exist primarily as moderately
dense single species stands (or almost single species) of small trees.
These strata are primarily found in the OKI region. However small areas are also found in Jambi and
Muba. The HCS assessment identified three strata based on differing densities of Melaleuca forest.
Only one of these
strata (GHN) contained carbon stocks above the threshold of 35 tons C/ha.
GHN

Heavily stocked pure Melaleuca forests in the north of the OKI region. Significant
proportion of stocking with diameter above 15cm.

GHS

Heavily stocked pure Melaleuca forests in the south of the OKI region. Dominated by
trees with diameter below 15cm.

GL

Lightly stocked Melaleuca forests. Dominated by small diameter trees less than 10cm
diameter.

Other Local Land Cover Strata:
These strata are for the most part found only in the OKI region.
PRP

P Mix

N

Area of forest on the very south of the OKI Region dominated by Perapat
(Combretocarpus spp)
– moderately dense stands of trees.
Areas dominated by assorted palm species.
Areas dominated by Nipah palm (Nypa spp.) typically located near brackish water
estuaries and nearby in areas of soft mud, usually where water is calmer, but where
there is regular inflow of freshwater and nutritious silt.

Non Forest Land Cover Strata:
Agri
IPPKH

Agriculture estates. Large scale oil palm estates overlapping on APP concession licenser
areas.
Mine License Area. These are found mainly in KalTim region.

OM

Other mining activities outside the license areas. For the most part OM is small areas
of overflow along the boundaries of the license areas.

SH

Smallholder agriculture.

SH Mix

Smallholder agriculture in a heterogeneous mix with residual scrub and forest.

TBK

Tambak (shrimp ponds). These are found mainly in OKI region

WB

Water bodies such as rivers and lakes.
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6.3

Sample image

(Sumber data image: Landsat imagery TM8 L8_12461_May2013; TM8 L8_12561_Jun2013; TM8
L8_12562_Jun2013)

6.4

Method of stratification and software used

Preliminary land cover stratification involved analysis of satellite imagery using a combination of
unsupervised and supervised remote sensing and Geographic Information System (GIS) technologies.
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6.5

Map of initial vegetation classes, with legend

6.6

Table of total hectares per vegetation class
Land cover class

Potential HCS classes:
High Density Forest
Medium Density Forest
Low Density Forest
Young Regenerating Forest
Sub-total
Non-HCS classes, e.g.:
Scrub
Open Land
Mines, smallholder agriculture,
plantation, etc.
Sub-total
TOTAL

Number of Hectares

% of total
concession*

% of total
AOI

25.372
9.536
34.908

13 %
5%
17 %

28 %
11 %
39 %

4.081
10.778

2%
5%

5%
12 %
45 %

40.575
55.433
90.342

21 %
28 %
45%

61 %
100 %

* The number might not show total of 100% because the HCV study was only conducted in
undeveloped area, in accordance with the scope of study.
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AOI Area Stratified by Land Cover Strata and Company
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6.7

Summary of which areas are potential HCS forest, subject to further analysis

AOI by Land Cover Strata
AOI Inside AOI Outside
Conservation Conservation
Area (ha)
Area (ha)

Land Cover Strata

Potential
HCS
Strata:

Total AOI
(ha)

% of
Region
AOI

% of Total
Region
Area

HK

16,420

8,952

25,372

28%

BT

5,192

4,344

9,536

11%

Sub Total

21,613

13,296

34,908

39%

BM

2,403

1,678

4,081

5%

2%

GL

354

0

354

0%

0%

LT

3,730

7,048

10,778

12%

5%

N

2,346

1,863

4,208

5%

2%

P Mix

277

51

328

0%

0%

Agri

10

801

811

1%

0%

SH

3,087

22,098

25,185

28%

SH Mix

1,542

6,854

8,397

9%

4%

WB
Sub Total

1,099
14,847

193
40,586

1,292
55,433

1%
61%

1%
28%

36,459

53,882

90,341

100%

45%

Non
HCS
Strata:

Total Muba Region

13%
5%
17%

13%
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7. Forest inventory results
7.1

Inventory sample design and plot rational

7.2

Map indicating plots

16

7.3

Forest inventory team members and roles

Ata Marie
Name
Alex Thorp
Dadan Setiawan
Rifki
Putri
Sofyan

Roles
Main coordinator for all team, design HCS sampling plot for ground check and
aerial
Develop initial map of land cover and analyse the field result for the
corrected land cover map
Develop land cover map, conduct vegetation survey
Develop initial map of land cover and analyse the field result for the
corrected land cover map
Field coordinator for logistic, vegetation surveyor, develop vegetation
database

TFT
Name
Devis
Rachmawan
(Biodiversity)
Abidin Lakadimu
(Biodiversity)
Ario Bhirowo (GIS
and Biodiversity)

7.4

Roles
Field team leader, collect field data, fulfill the tally sheet, keep
documentation, GPS data and equipments, verify the land cover condition in
community rubber area, collect relevant data and documentation
Collect field data, fulfill tally sheet, keep documentation, GPS data and
equipments, verify land cover condition in community rubber area and collect
relevant data and documentation
Verify land cover condition in community rubber area, collect relevant data
and documentation, verify land cover in each stratification and vegetation
condition in the field

Methodology used for forest sampling

Planning of sample locations:
• Transects not individual plots
• Sampling locations targeted at large compact areas of main strata
• Transect starting points at accessible points (roads and rivers) while maintaining a spread of
sampling locations
• Target of attaining carbon stock estimates with 90% confidence intervals to within 10% of the
total carbon stock per ha in each land cover strata in each region
• Sampling on a regional level rather than concession level to reduce sampling requirement
The following results are reported for each land cover strata and region:
• Average stems per ha by diameter class
• Average biomass per ha
• Average carbon stock per ha by diameter class
• 90% confidence limits for Average carbon stock per ha
• Multiple comparison of land cover strata carbon stock estimates using Scheffe’s values to
analyse and confirm statistical difference between strata datasets.
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7.5

Methodology used for carbon calculations

A ground based inventory was implemented to measure standing carbon stock in all land cover strata.
The survey was designed with the aim of attaining carbon stock estimates with 90% confidence
intervals to within 10% of the total carbon stock for the designated carbon pools.
Plots were measured along transects strategically located across the areas of interest. Only trees with
diameter at breast height (DBH) greater than 5cm were measured. The species and a sample of tree
heights were also recorded.
Each plot was analysed to provide estimates of stems and carbon stocks per ha. Various equations were
used to derive carbon estimates.
The following results are reported:
• Estimates of average stems per ha, carbon stocks per ha, and 90% confidence limits for each
land cover strata and Region.
• Stems per ha and carbon stock per ha by diameter class for each land cover strata and Region.
• Multiple comparison of land cover strata carbon stock estimates using Scheffé's values to
analyse and confirm statistical difference between strata datasets.
The table below shows the approximate carbon mass range associated with the generic HCS strata.
The Melaleuca and other local land cover strata are addressed on a case by case basis. Note that
carbon mass is only one of the factors used in the development of the final land cover stratification.
Approximate Carbon Mass Range per HCS Land Cover Strata
Land Cover Strata

Approximate Carbon Mass (ton per ha)

HK

>75

BT

35-75

BM

15-35

LT

0-15
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7.6

Indicative photos of each vegetation class

Young Regenerating Forest (Plot PT.TPJ.Line 60)
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7.7

Statistical analysis (allometric used, confidence tests, justification)

Estimated carbon stock on each of land cover in the study area is obtained by calculating the results of
field measurements using allometric equations, with the approach of ecosystem types in each of the
study sites by taking into account a number of considerations, including: Class diameter of the wood,
the dominant species, the condition of land cover and the determination coefficient of an allometric
equation.
Based on the results of field measurements, there are two types of ecosystems in the study area, i.e:
peat swamp and dry land ecosystem with species composition that are mixed or homogeneous due to
natural processes or cultivation. The equations used in analysing the carbon stock in each plot based on
the field data can be seen in the table below:
No

1

2

4

Allometric Equation

BBA* = - 1,201 + 2,196 Ln D

BBA* = 0,19999 x D

2,14

Ln BBA* = - 1,974 + 2,475 Ln D

Sources

Remark

Basuki, 2009

Dry
land
forest
with
heterogeneous tree species,
dominated by Shorea sp or
included Shore sp.

Nugroho, 2009

Secondary dry land forest,
dominated by Macaranga sp < 30
cm, if Dipterocarpaceae type is
found, then different equation
will be used

Solichin, et al.
2014

Peat
swamp
forest
with
heterogeneous tree species, by
ensuring the composition of the
types

Atamarie

Gelam

Atamarie

Palm family with diameter
measurement variable

Biomas
5
= -0.00149835*[DBH]+0.000446194*[DBH]^2
Biomas
6

=(3.14159*([DBH])^2/40000)*([Tinggi
Palm])*[PALM DENSITY]

*BBA = Biomassa pohon Bagian Atas (Above Ground Biomass), D = Diameter, DBH = Diameter at Breast
High
Allometric to calculate carbon stock is converted biomass x 0.47 (IPCC, 2006). All of these equations
were selected from existing previous studies that has similarities in terms of ecosystem and areal of
studies.
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Based on calculations using allometric equations with 90% confidence interval, it is shown that the
highest carbon stock obtained in HK land cover is 117.7 tons / ha. Results detailing the carbon stock in
all land cover can be seen in the table below:

7.8

Summary of statistical analysis of carbon stock results per vegetation class

Table: Summary of statistical analysis of carbon stock results per vegetation class
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7.9

Forest inventory results

Table: Forest inventory class*
Land cover class

Average
carbon
value
(ton/ha)

Physical description of the land cover, e.g. species mix, forest type
(pioneer, regenerating, primary etc.), diameter distribution, structural
indices, maturity indices, etc.

Smallholder
(SH)
Open Land (LT)

12.6

Smallholder agriculture.

5.8

Recently cleared land with mostly grass or crops. Few woody plants.

Scrub (BM)

19.9

Young
Regenerating
Forest (BT)

45.6

High Forest

109.7

Land areas that have generally been cleared in the past. Dominated by
low scrub with limited canopy closure. Includes areas of tall grass and
fern with scattered pioneer species trees.
Occasional patches of older forest and smallholder agriculture may be
found within the stratum.
Old scrub and highly disturbed remnant forest. Diameter distribution
dominated by trees 10-30cmand with higher frequency of pioneer
species compared to HK. This strata may contain small areas of
smallholder agriculture.
Closed canopy natural forest ranging from high density to low density
forest. Inventory data indicates presence of trees with diameter >
30cm and dominance of climax species.

* In this land cover class, the three “high forest” strata (HK1, HK2 and HK3) are combined into a single
stratum - HK. This was done for two reasons:
(1) It was difficult to accurately differentiate the three strata using Landsat imagery.
(2) From HCS conservation perspective, all three classes are proposed for conservation, therefore
there is only limited benefit in trying to differentiate each class.

22

8. Land Cover Classification
8.1

Refined land cover map with title, date, legend and any HCS forest patches identified
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9. Patch Analysis Result
9.1

Results of Decision Tree

Patch
number

Total
area
(ha)

1.

9.2

Of
which
core
(ha)

Description of Decision Tree results

28.484

Priority
(Low-LP,
Medium-MP,
High-HP)
HP

2.

34

LP, MP,HP

Patch provides connectivity between High Priority
Patches

3

678

LP,MP,HP

Patch is connected to High Priority Patch

4

1.692

MP

Patch MP with low risk

5

432

MP

Medium Priority Patch with High Risk but >10ha HK
(mitigation to potential risk)

6

1.009

MP

Medium Priority Patch with High Risk but <10ha HK
(ISFMP team gave the consideration whether to develop
or to conserve)

7

2.581

LP

Low Priority Patches core < 10 ha (ISFMP team gave the
consideration whether to develop or to conserve)

8

0

No core

Zero Core Patches or Patch Area < 2ha

High Priority Patch (>100 ha)

Comments on Decision Tree outcome
1. Patch number 6 and 7 are synchronized with the recommendation from ISFMP.
2. Patch number 6 and 7 are synchronized with the updated version of HCS Decision Tree version
2.1 by using step 13 (take and give)
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10. Indicative Land Use Plan
10.1

Final HCS map

10.2 Overview of forest conservation management and monitoring activities to be included in the
Conservation and Development (land use) Plan
At this point, ISFMP has been finalized and dissemination is in progress. The document is integration
among several studies:
•
•
•
•

High Conservation Values (HCV)
High Carbon Stock (HCS)
Social conflict mapping
Growth & Yield studies

These studies produced recommendation for sustainable operational plan, all recommendation were
then incorporated under Integrated Sustainable Forest Management Plan (ISFMP). Further details on
the process are available in power point.

10.3 List of activities still to be carried out before Conservation and Development Plan can be
finalised
Referring to information above that ISFMP document has been finalized, the next activities that will be
carried out at this point is monitoring activities. TOR for ISFMP Monitoring has been developed. The
monitoring scopes include: conservancy aspect, social aspect and production aspect. The activities will
be carried by joint teams of NGOs, former ISFMP working group, universities, research institutes,
customary communities or individuals who were either invited or volunteered to join the monitoring.
Schedule of the activities is in an ongoing development.
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Annex 1
Biography of Team Member

ATAMARIE:
1. Alex Thorp
Alex Thorp heads ATA MARIE's consulting services division, he is a professional forester with over 20
years of experience working as an industry consultant, resource manager and trader in the forestry and
agri-business sectors in South East Asia. Specific expertise focuses on project identification and due
diligence, forest inventory and raw material supply assessment, resource management, and forest
certification support.
2. Sofyan Iskandar
Sofyan is survey management expert, with 15 years of industry experience. Sofyan leads ATA MARIE's
Survey Team of 4 technical staff. They are involved in a wide range of projects including topographic
survey, High Carbon Stock Assessment (HCS), soil surveys, forest survey, and management of aerial and
ground-based surveying.
3. Dadan Setiawan
Dadan is remote sensing and photogrammetry expert, with 10 years industry experience. Dadan leads
ATA MARIE's GIS Team of 4 technical staff. They are involved in a wide range of projects
using Geographic Information System (GIS) and Remote Sensing (RS) technologies for land cover and
land use mapping, forestry and agricultural management, and carbon and environmental monitoring.
TFT:
1. Abidin Lakadimu
Joined TFT in 2007, Abidin Lakadimu is an expert of forest and social inventory. Abidin has been
involve with many projects and activities in forest as well as palm oil plantation He focuses to support
environmental conservation, social and carbon aspect.
2. Devis Rachmawan
Devis Rachmawan is an expert of forest conservation, he joined TFT in 2012. Devis supports projects in
forest and palm oil plantation, focuses on environmental conservation, biodiversity and carbon.
3. Ario Bhirowo
Ario Bhirowo is a GIS expert with 12 years of experience in the field. He works in various projects,
supporting the map analysis, landcover analysis, determining HCS plot survey as well as determining
potential area of HCS. He joined TFT in 2013.
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Annex 2
Summary of HCV 1-6 PT BPP 1

HCV
HCV 1.1

AREAL
3923.95

THREAT
Land conversion, encroachment, natural
fragmentation, forest fire, animal
exploitation, illegal logging, presence of
invasive species

MANAGEMENT STRATEGY
To map area that is prone to fire, collaborative management,
protection, restoration

HCV 1.2

42953.16

HCV 1.3

42953.16

HCV 1.4
HCV 2.1
HCV 2.2
HCV 2.3

NOT AVAILABLE
NOT AVAILABLE
NOT AVAILABLE
180.18

Illegal logging, disturbance caused by
harvesting, animal exploitation

Monitoring of pre and post harvesting, to highlight strategy
in Annual Management Plan, Collaborative Management,
Restoration (diversifying habitat)

HCV 3

433.37

Illegal logging, disturbance caused by
harvesting

Monitoring of pre and post harvesting, to highlight strategy
in Annual Management Plan, Collaborative Management,

HCV 4.1

3364.19

Illegal logging, river eviction for
infrastructures

Collaborative management (law enforcement), protecting
the function of river, Restoration (diversifying habitat)

HCV 4.2
HCV 4.3
HCV 5

NOT AVAILABLE
NOT AVAILABLE
AVAILABLE

The disturbance of bees habitat, pollution
of swamp and river, illegal logging

Collaborative management and protection

HCV 6

473.78

Losing the site areal & related artifacts
because of land opening, site & areal are
not well-cared for

Further identification and delineation, research with relevant
institutions such as department of archeology, collaborative
management.
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Summary of HCV 1 – 6 PT BPP II

HCV
AREAL
HCV 1.1 4,342.95

THREAT
Illegal logging, land clearing, forest fire

MANAGEMENT STRATEGY
Collaborative management, conservation

HCV 1.2 13,267.06
HCV 1.3 13,267.06
HCV 1.4 NOT AVAILABLE
HCV 2.1 NOT AVAILABLE
HCV 2.2 NOT
NOT AVAILABLE
AVAILABLE
HCV 2.3

4,822.57

Illegal logging, land clearing, exploitation of
animals

Collaborative management, conservation, further assessment
of habitat

HCV 3

AVAILABLE

Illegal logging, land clearing

Further mapping and inventory, collaborative management,
protection

Illegal logging, forest fire

Collaborative management, conservation (diversifying
plantation along the river bank), further mapping of area that is
prone to forest fire

HCV 4.3 4,520.79

Illegal logging, land clearing using fire

Protection, collaborative management

HCV 5

AVAILABLE

Pollution of river, land clearing

Collaborative management, protection, further assessment

HCV 6

AVAILABLE

Losing the site areal & related artifacts because Further identification and delineation, promoting local
of land clearing, site & areal are not well-cared tradition, collaborative management
for, lack of community understanding regarding
the presence of historical sites

HCV 4.1 1,979.10

HCV 4.2 NOT AVAILABLE
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High Carbon Stock Approach
Summary of HCV 1 – 6 PT RHM

HCV

AREAL

THREAT
Illegal logging, land conversion,

MANAGEMENT STRATEGY
Protection, collaborative management, conservation,
further assessment on the area that is prone to fire,
further identification of CITES species

HCV 1.1

17,461.41

HCV 1.2

53,898,03

HCV 1.3
HCV 1.4

53,898.03
NOT AVAILABLE

HCV 2.1

272.50

Natural fragmentation, illegal logging,

Collaborative management, protection (law
enforcement), conservation

HCV 2.2

272.50

Natural fragmentation

Protecting areal from land clearing, law enforcement

HCV 2.3

7,992.60

Illegal logging, disturbance caused by
harvesting

Monitoring of pre and post harvesting, to highlight
strategy in Annual Management Plan, Collaborative
Management, Restoration (diversifying habitat)

HCV 3

14,876.24

Disturbance caused by harvesting (woods
transporting activities)

Collaborative management, law enforcement

HCV 4.1

43,254.71

Illegal logging, peat drainage, natural
fragmentation

Collaborative management (law enforcement),
protecting the function of river

HCV 4.2
HCV 4.3

NOT AVAILABLE
17,054.44

Illegal logging

Protection, collaborative management, restoration

HCV 5

AVAILABLE

The disturbance of bees habitat, pollution of Collaborative management, protection, further
swamp and river, land clearing
assessment to finalize the high conservation area

HCV 6

156,97

Losing the site areal & related artefacts
because of land clearing

Further identification and delineation, promoting local
tradition
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High Carbon Stock Approach
Summary of HCV 1 – 6 PT SHP

HCV

AREAL

THREAT
Illegal logging, forest fire

MANAGEMENT STRATEGY
Collaborative management, further assessment on the area
that is prone to fire, further assessment of species,
restoration

HCV 2.1 3,188.3

Natural fragmentation, illegal
logging

Collaborative management

HCV 2.2 18,431.84

Natural fragmentation

Collaborative management, no land clearing

HCV 2.3 3,284.55

Illegal logging, disturbance caused by Monitoring of pre and post harvesting, to highlight strategy
harvesting activities
in Annual Management Plan, Collaborative Management,
Restoration

HCV 3

Land clearing (low threat)

Collaborative management

Illegal logging, peat drainage

Collaborative management, keeping the water level

Illegal logging, land clearing

Collaborative management

HCV 1.1 5,934.6
HCV 1.2 27,285.5
HCV 1.3 27,285.5
HCV 1.4 NOT AVAILABLE

4,178.81

HCV 4.1 8,370.37
HCV 4.2 NOT AVAILABLE
HCV 4.3 AVAILABLE
HCV 5

AVAILABLE

HCV 6

NOT AVAILABLE

Water pollution
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High Carbon Stock Approach
Summary of HCV 1 – 6 PT TPJ

AREAL

THREAT
Illegal logging,

MANAGEMENT STRATEGY
Protection, collaborative management, further assessment
on the area that is prone to fire, conservation

HCV 2.1 4.288,1

Natural fragmentation, illegal
logging

Collaborative management, protection (law enforcement),

HCV 2.2 4.288,1

Natural fragmentation

Protecting areal from land clearing, law enforcement

HCV 2.3 4.261,69

Illegal logging, disturbance caused by Monitoring of pre and post harvesting, to highlight strategy
harvesting, exploitation of animals, in Annual Management Plan, Collaborative Management,
forest fire
Restoration (diversifying habitat)

HCV 3

Disturbance caused by harvesting
Collaborative management, law enforcement
(woods transporting activities), illegal
logging, forest fire

HCV 1.1 5.218,19
HCV 1.2 19.605,1
HCV 1.3 19.605,1
HCV 1.4 NOT AVAILABLE

AVAILABLE

HCV 4.1 18.283,44

Illegal logging, peat drainage, natural Collaborative management (law enforcement), protecting
fragmentation
the function of river

HCV 4.2 NOT AVAILABLE
HCV 4.3 4.288,13
HCV 5

AVAILABLE

HCV 6

NOT AVAILABLE

Illegal logging

Collaborative management

Pollution of river, the disturbance of Collaborative management, restoration, conservation
bees habitat
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High Carbon Stock Approach
Annex 3
ISFMP Map – PT BPP 1
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ISFMP Map – PT BPP 2
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ISFMP Map – PT RHM
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ISFMP Map – PT SHP
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ISFMP Map – PT TPJ
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