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OVERVIEW

I

N MID-2009, AUSTRALIA AND INDONESIA, in partnership, established the Kalimantan Forests and Climate
Partnership (KFCP) the Indonesia-Australia Forest Carbon Partnership (IAFCP), to undertake a REDD (Reducing
Emissions from Deforestation and Forest Degradation) demonstration on Peat Swamp Forests (PSF) demonstration
activities in Central Kalimantan, Indonesia.
The KFCP activities aimed to test a range of approaches to show how investment in REDD+ can achieve emissions
reductions while providing forest-dependent communities with better livelihoods based on sustainable natural
resource management. KFCP also helped to integrate REDD+ into planning and governance at national, provincial,
district and community levels by building local capacity and testing models for REDD+ institutions and policies.
Field monitoring is a key component in REDD+ or carbon-emissions projects. KFCP required a core monitoring unit to
assess the change to rates of carbon emissions in the KFCP area during the program. This was also essential from the
point of view of development methodologies for calculating changes to rates of carbon emissions from tropical peat
swamp forests (PSF) in which vast quantities of carbon are stored but where there are few developed practices for
monitoring and calculating emissions from this ecosystem. To this end, KFCP established the Vegetation Monitoring
Team (VMTeam), the Fire Management Monitoring Team (FMTeam) and the Peat and Hydrology Monitoring Team
(PHMTeam).
These teams were active in the field for over three years (2010–2013), collecting the data required to validate rates
of change in carbon emissions from the KFCP study site. This work required a sound methodology and precise data.
However, there are logistical and practical challenges for managing teams and conducting field monitoring across a
large, remote environment that are difficult to navigate, whilst working closely with local communities. The experience
of KFCP in how best to avoid obstacles and overcome challenges outlined in this report provide extensive lessons for
other environment monitoring projects around the world.
This report outlines why monitoring teams were established in KFCP and are necessary for REDD+. It then describes
the team-specific and shared lessons learned from the field of the three KFCP monitoring teams. Topics include:
working within the village institutions, local community involvement, staff training, to methodological refinements,
costs, efficiency, and data management. Each section describes the context to each topic, the challenges faced, and
steps taken to overcome these challenges and minimise the likelihood of obstacles emerging, with discussion and
recommendations provided. Where possible, variation across the study site is discussed and detailed examples are
given in each section.
The report closes with a summary of the key methodological and field practice lessons and recommendations. The key
findings of this report include:
•

the importance of fair negotiations between the local communities and REDD+ projects or programs;

•

the balance between fair and equitable community involvement in monitoring activities and the need to ensure
high quality data from a highly trained team;

•

the importance of community education regarding the monitoring activities, and how this can go a long way to
addressing the two previous issues; and, finally,

•

the importance of good, well-prepared data management.
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ABBREVIATIONS

DBH			

: Diameter at Breast Height

FMTeam		

: Fire Management Team

GHG			

: Greenhouse Gas

HFL			

: Heavy Fuel Load

IAFCP		

: Indonesia-Australia Forest Carbon Partnership

IPCC			

: Intergovernmental Panel on Climate Change

KFCP			

: Kalimantan Forests and Climate Partnership

KorLap		

: Koordinator Lapangan, Field coordinator

MRV			

: Monitoring, Reporting and Verification

PHM			

: Peat and Hydrology Monitoring

PHMTeam		

: Peat and Hydrology Monitoring Team

PSF			

: Peat Swamp Forest

REDD+		
			
			

: Reducing Emissions from Deforestation and Forest Degradation. The ‘+’ includes the
role of conservation, sustainable management of forests and the enhancement of
forest carbon stocks

REL			

: Reduced Emission Levels

TP			

: Tim Pengawas, Supervisory Team

TPK			

: Tim Pengelola Kegiatan, Activity Management Team

VA			

: Village Agreement

VMTeam		

: Vegetation Monitoring Team
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INTRODUCTION
1.1. Background

INDONESIA HAS TAKEN A LEADING ROLE AMONG DEVELOPING COUNTRIES
in exploring how to reduce greenhouse gas (GHG) emissions through REDD+
(Reducing Emissions from Deforestation and Forest Degradation1) initiatives.

I

n mid-2009, Australia and Indonesia established the Kalimantan Forests
and Climate Partnership (KFCP) and the Indonesia-Australia Forest Carbon
Partnership (IAFCP) under a partnership between both governments, to
undertake a REDD demonstration on Peat Swamp Forests (PSF) in Central
Kalimantan province, Indonesia.

The activities carried out by the KFCP
program took place in an area of
approximately 120 000 hectares (ha)
of tropical peatlands. The southern
section of the site (approximately
50 000 ha) comprised the North-East
corner of Block A of the Ex-Mega
Rice Project (EMRP) area and the
Northern section (approximately
70 000 ha) comprised the central
component of Block E of the EMRP
in Central Kalimantan province
(Figure 1.1). Once the two blocks
were covered by peat swamp forest,
but the area is now bisected by two
major, adjacent east-west canals,
and the northern and southern
sections of land differ in terms of
level of disturbance and forest
quality. Block E has one 12 kilometre

(km) long canal running NorthSouth impacting upon its hydrology.
Numerous small hand-dug canals
were built and the area has been
subjected to both concession logging
(1980s–1998) and illegal logging.
However, relative to the extensive
network of canals built in Block A,
large sections of the Block E forest
remain relatively undisturbed.

The activities
carried out by the
KFCP program took
place in an area
of approximately
120 000 hectares (ha)
of tropical peatlands.

Block A in contrast is crisscrossed
by a network of canals 6–10 metre
(m) wide in addition to the two large
30 m wide canals dividing Block A
from Block E. Almost all of Block A,
apart from about 5000 ha, has been
deforested or is very badly degraded.
Fourteen community settlements are
located along the Kapuas River in the
site where KFCP conducted activities.
These settlements form nine village
administrative units (desa)2
that are spread across two subdistricts (kecamatan) within the
Kapuas district (kabupaten). KFCP
activities included assistance
to formulate five-year Village
Development Plans, opportunities
for gaining direct incomegenerating benefits from small-scale
reforestation and rehabilitation
activities, an extensive peatland
monitoring program, village-level
capacity building and opportunities
to self-manage and implement
activities under agreements between

1
And sustainable forest management, conservation and carbon stock enhancement.
During the monitoring study period (2010–2012) there were only seven governmentally-recognized villages made up from 14 hamlets. In July 2013
two of the villages were jurisdictionally split into two, resulting in nine villages.

2
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villages and the program (Village
Agreements), fire management
and monitoring, alternative
livelihoods activities, and educational
activities including workshops on
fire management and farmer field
schools, among others.
KFCP required a core peatland
monitoring unit to assess the
changes in the local environment
in order to be able to build a model
for estimating GHG emissions from
tropical peatlands. It also required
the monitoring data to assess the
effect of any physical interventions
and social activities, depending
on the interventions implemented
in line with the rolling (subject to
change) prioritisation plan, The
monitoring work was also essential
for developing methodologies for
calculating changes to rates of carbon
emissions from tropical peat swamp
forests (PSF) in which vast quantities
of carbon are stored but where there
are few developed practices for
monitoring and calculating emissions
from this ecosystem. To this end,
KFCP established the Vegetation
Monitoring team (VMTeam), the
Fire Management Monitoring
team (FMTeam), and the Peat
and Hydrology Monitoring team
(PHMTeam).

10

Field monitoring is a key component
of efforts to reduce emissions under
REDD+ initiatives for measuring

KFCP required a core
peatland monitoring
unit to assess the
changes in the local
environment in order
to be able to build a
model for estimating
GHG emissions from
tropical peatlands.

rates of change in emissions and
ground-truthing national estimates
and other large-scale measures. The
methodology must be sound and the
data exact for this purpose. However,
there are logistical and practical
challenges to managing teams and
conducting field monitoring across
large, remote environments that are
difficult to navigate, whilst working
closely with local communities
who require training and capacity
building. The experience of KFCP
in how best to avoid obstacles and
overcome challenges outlined in
this report provide extensive lessons
for other environment monitoring

projects around the world.
This report outlines why monitoring
teams were established in KFCP
and are necessary for REDD+
(Section 1). It then describes the
team-specific and shared lessons
learned from the field of the three
KFCP monitoring teams (Section
2). Each section details the key
challenges encountered and how
these were overcome in the field.
Where challenges were not easily
navigated or actions might have been
carried out differently with hindsight,
alternative suggestions are made.
Topics discussed include working
within the village institutions,
local community involvement,
staff training, methodological
refinements, costs and efficiency,
and data management (Sections
2.1–2.6, respectively). Each
section describes the background
context to the respective topic,
the challenges faced, steps taken
overcome these challenges and
minimise the likelihood of obstacles
emerging, with discussion and
recommendations. Where possible,
variation across the study site is
discussed and detailed examples are
given in each section. The report
closes with a summary of the key
methodological and field practice
lessons and recommendations
(Section 3).
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Figure 1.1: Map of KFCP study area

Source: KFCP
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1.2. Aims and Principles of Monitoring in REDD+
REDD+ initiatives aim to reduce carbon emission levels by incentivising efforts to avoid actions which, had they
continued as usual, would likely have contributed to the release of carbon into the atmosphere. Whilst national
and local policies, regulations, programs, projects and small-scale activities contribute to achieving this goal, it is
the Monitoring, Reporting and Verification (MRV) component of REDD+ that assesses and determines if, and to
what extent, lowered emissions have been achieved. Thus, at the sub-national and national level, the total Reduced
Emissions Levels3 (REL) must be accurately and reliably calculated. In the future, MRV mechanisms will likely trigger the
release of payments to the relevant governments and participating bodies.
Five carbon pools (the five areas
where carbon is found within an
ecosystem) combined create the
total carbon stores of an ecosystem
and potential sources of emissions
from the ecosystem. These carbon
pools are made up of above-ground
biomass (for example the biomass
of trees, shrubs, etc.), below-ground
biomass (mainly roots), dead wood,
litter and soil. The Intergovernmental

Panel on Climate Change (IPCC)
provides detailed methods for those
engaging in REDD+ activities on how
to assess these carbon stores to a
level of accuracy and completeness
required to meet REDD+ MRV
standards. The IPCC recommends
that carbon and carbon emissions
assessment be based upon defining
and classifying the different land
categories for a specific ecosystem

determined by different land use
management, and measuring the
carbon volumes and potential
emissions associated with each
potential land conversion type. This
is work is carried out through ground
sampling, and then can be taken to
the landscape-scale through remote
sensing data4.

1.3. The Need for Monitoring in Tropical Peatlands
Tropical peatlands and their swamp
forests (tropical peat swamp
forests, TPSF) are extremely dense
high carbon storage ecosystems,
primarily due to the thick layers of
peat below the ground (up to 15 m
in depth). The forest provides an
environmental buffer for the peat,
maintaining high humidity, whilst
the roots of the trees hold the peat
in place. Deforestation leads to loss
of carbon from the ecosystem as
the trees (carbon) are removed. This
removal of the trees also exposes the
peat, allowing oxidization to occur

and the release of carbon. That is,
when water-logged peat is drained,
bacteria begins to decompose the
carbon in the peat (oxidization) and
the carbon is released as carbon
dioxide into the atmosphere (Page
et al. 2009). Exposed dry peat burns
readily, especially given that local
land use often involves fire as a land
clearing tool. Furthermore, due to
the high-water levels, or ‘swampy’
conditions of natural peatlands, large
canals are often established to lower
the water level for the purpose of
land-conversion, making the area

even drier and more susceptible to
oxidation and burning5.
In order to determine the quantities
of carbon in the five carbon
pools (see above) for each land
classification type for TPSF, both
vegetation and peat monitoring
must take place. Furthermore, as
fires are such a key component to
the carbon emissions from TPSF, it
is also necessary to establish fire
monitoring that tracks fire frequency,
distribution and causes in relation to
land use, peat depth, and land cover,
among others.

Reduced Emission Level (REL) involves the measurement and calculation of the average emissions levels for a certain number of years prior to
the current year for each participating REDD+ country. The country then measures its emission levels for the current year, aiming for this level to
be lower than the previous calculated years. The REL is therefore the aimed for or achieved lower emission levels. For example, if one country
calculated that it emitted, on average, 20 gigatonnes of carbon annually from 2000–2012, then in 2013 that country emitted 17 gigatonnes, this
country would have a REL of 3 gigatonnes.
4
For further information see MOFor (2009); IPCC (2000) and Parker et al. (2009).
5
For further information see Page et al. (2009), and Page et al. (2002).
3
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1.4. Objectives
Based on the above theory,
KFCP established the Vegetation
Monitoring Team (VMTeam), the
Fire Management Monitoring
Team (FMTeam) and the Peat

and Hydrology Monitoring Team
(PHMTeam) within the KFCP
monitoring unit. Methodologies were
developed (see Section 1.5) based
on best practice literature (IPCC

guidelines (2000) and SNI (2011)
– Standard National Indonesian
methods), so that teams could collect
data to measure the volumes of
carbon and rates of change to:

•

Vegetation (the data for the calculation of above-ground biomass, forest structure and composition, and
regeneration)

•

peat depth and subsidence (the data for the calculation of below ground biomass and rates of peat loss and
compaction)

•

hydrology (the data to calculate annual and seasonal water-tables across the peat dome)

•

fire incidence, in relation to location and related land-use practices.

1.5 Activities Overview

Below are highly synthesised field
methodologies, data storage and
analysis techniques of KFCP’s

monitoring unit. For detailed
methods, please refer to the relevant
methodology and scientific reports

prepared by each of the monitoring
teams:

•

KFCP Vegetation Monitoring Methodology (Graham and Mahyudi 2013)

•

Heavy Fuel Load Assessment: Line intersect method and heavy fuel load results (Graham et al., In Press)

•

Survey Sebaran dan Tipe Aset di Wilayah KFCP: Hubungan dengan sejarah kebakaran dan kedalaman gambut
(Febrasius et al., In Press)

•

Monitoring Hotspot dan Investigasi Kejadian Kebakaran di Wilayah KFCP (Febrasius et al., In Press)

•

KFCP Hydrology and Peat Monitoring Methodology (Ichsan et al., In Press).

1.5.1. Vegetation monitoring
Eight locations were selected for
vegetation monitoring so as to be
representative of the forest types
spread throughout the KFCP study
site (Figure 1.1). All locations were
situated in the vicinity of hydrology
transects, and, consequently, LIDAR
flight paths, to facilitate data-

transfer. At each location, three
transects were established, each
700 m long and 150 m apart, running
perpendicular to the canal (or KF-21
transect).
Plots were established in the eight
locations at 50 m, 100 m, 400 m and

700 m from the canal, resulting in 12
plots per location. These distances
were selected based on early
survey data indicating the different
vegetation strata based on distance
from canal. Plots were designed
using a nested-plot layout, to
facilitate measurement of seedlings

Vegetation Monitoring, Fire Management Monitoring, and Peat and Hydrology Monitoring | KFCP
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(2x2 m2, height < 1.5 m), saplings,
(8x8 m2, 10 cm > DBH (diameter at
breast height), height > 1.5 m), poles
(16x16 m2 , 20 cm > DBH > 10 cm),
and trees (32x32 m2, DBH > 20 cm).
All tree vegetation was given an
individual tag and its species was
recorded; every year its DBH and
height re-measured. All methods

followed the Indonesian Ministry of
Forestry standards and forest manual
Pengukuran dan Penghitungan
Cadangan Karbon—Pengukuran
Lapangan Untuk Penaksiran
Cadangan Karbon Hutan (GroundBased Forest Carbon Accounting),
(SNI 2011), which also follows IPCC
guidelines.

All tree vegetation
was given an
individual tag and
its species was
recorded; every year
its DBH and height remeasured.

In order to facilitate analysis
regarding the impact of the
environmental conditions on the
forest characteristics, various
environmental conditions were
recorded, either directly by
VMTeam within the forest plots, or
through compilation of data from
the other monitoring teams. The
environmental conditions measured
were light intensity, ground cover

vegetation, fire history, hydrology,
peat depth and subsidence.
Data were entered into the customdesigned KFCP Vegetation Monitoring
Access database. From this database,
data could also be presented in
reports and exported to Excel for
the purposes of analysis. Data were
analysed to present individual plant
density, species number and basal
area for all the tree maturity stages,
for all eight locations, and the rate
of change over the three year study
period. The data were also analysed
to determine the relationship
between the previous forest
characteristics and the environmental
conditions using ANOVA statistical
methods.

1.5.2. Fire monitoring
Hotspot monitoring—A hotspot with high ground surface temperate is recorded by a satellite, indicating the
possible presence of a fire. Hotspot monitoring was carried out using MODIS satellite data. Coordinates of each
hotspot were provided along with the time recorded and the satellite tracker (Terra or Aqua). Only hotspot data
located within the KFCP study area were collected.

Fire event investigation—Fire event investigation was conducted based upon data collected from the hotspot
satellites and also from information provided by the community. Investigations were carried out by the Fire
Management Monitoring team (FMTeam) together with representatives from the local community, organised by the
Field Coordinators (KorLap - Koordinator Lapangan). Once the team reached the fire event, the following data were
collected:
• fire location with a sketch
•

start/end date

•

land tenure

•

weather

•

the cause and motivations (whether accidental or on purpose) of the fire

•

the total area burnt, and

•

fire intensity (depth of peat burnt, height of scorch marks, etc.) and fire damage.

Data was entered and managed in Excel worksheets. Analysis was carried out to show, graphically, peak fire season,
hotspot density by village, peat depth and forest type classification, fire history, the common causes and motivations,
and area burnt for fire events (see Febrasius et al., In Press).

Methods for the identification of types and distribution of assets—Data was initially collected through
discussions and observations with the residents of the local villages in the KFCP area on the types and distributions
of assets of the residents and their locations. The discussions also provided an opportunity to coordinate with a local
guide to accompany the field teams doing the surveys. The guides were all local residents that were chosen and agreed
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upon by each village. Selection of guides was based on their knowledge of the history of the village land, and on the
types and distributions of the assets.
To conduct the field surveys, Global Positioning System (GPS) coordinates were taken at the location of each asset,
or at a single asset location that would be used to represent a number of assets in the vicinity. A field worksheet was
completed detailing the history, type, ownership and fire history (total number of burn scars) of the asset, and other
relevant information. This information was normally provided by the local guide and other community members.
Quantitative analysis was carried out on the data. The distribution of the assets was mapped onto the burn scar
map, peat depth map, and land cover map of the KFCP area. The distribution of each asset was presented in tables in
relation to village, fire history and peat depth in the analysis (Febrasius et al., In Press).

Heavy Fuel Load Methods—The heavy fuel load (HFL) (or the dead organic matter found on the peat surface
such as trunks, roots and branches that are greater than 2.5 cm in diameter) was recorded in 2011 across a range of
locations across the KFCP area. Measurements were taken in the vicinity of all the subsidence poles on the peat and
hydrology monitoring transects (83 locations) and at each village (14 in total) along the Kapuas River. To do this, an
800 m transect was established at each village and every 200 m along this transect the HFL was measured, resulting in
five HFL measurements for each village (70 in total). A further 30 locations were selected to take HFL measurements in
areas where fire histories were under-represented in the sample of HFL locations from the above two categories.

Based on the GPS
position of each HFL
volume, the land
cover and fire history
(number of burns)
data for each location
were also collated.

The quantity and quality of the heavy fuel (wood material greater than
2.5 cm diameter) lying on or protruding from the peat at a variety of locations
across the KFCP area were measured using the Line Intersect Method (van
Wagner 1982). The line-intersect methods involves the establishment of
a non-permanent triangular shaped transect, 30 m in length, in which the
diameter of every piece of heavy fuel (wood greater than 2.5 cm in diameter)
is recorded. This data can then be converted into volume of HFL per hectare.

Based on the GPS position of each HFL volume, the land cover and fire history
(number of burns) data for each location were also collated. HFL data was
calculated for fire history categories and also for land classification categories
for graphical representation. The relationship between HFL volume and fire history and HFL volume and land cover
type were analysed statistically using ANOVA statistical methods (see Graham et al. 2014, forthcoming).

1.5.3. Peat and hydrology monitoring methods
Transect monitoring system—A
series of transects that cover the
length and breadth of the KFCP
study area were established (Figure
1.1). At specific locations on the
transects, the measurements were
taken monthly. Over 500 points were
measured across the area.

Ground water level—The ground
water level was measured using
dipwells located every 50 m in the
first 200 m from the canal edge, then
every 100 m for the distances 200–
500 m from the canal, and, finally,

every 250 m for distances greater
than 500 m from the canal. 460
dipwells were established by KFCP
over 26 transects; plus 55 from the
Central Kalimantan Peatland Project
(CKPP) and the Central Kalimantan
Master Plan (MP) projects on 7
transects. The ground water level
was recorded monthly or fortnightly
in the dry season.

Surface water–Where transects
intersected a canal, in 39 locations
large measures (long poles marked
in centimetres and meters) were

inserted into the bottom of the canal
to measure the surface water depth
monthly. At three locations ‘divers’
(electronic water level recorders)
recording the water level hourly,
were also installed.

Rainfall–On six transects, rain
gauges were installed and the
rainfall collected was recorded
monthly. Additionally, rain gauges
were established in three villages:
Mantangai Hulu, Katimpun and
Katunjung, where rainfall was
recorded daily. This rainfall data was
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coupled with TRMM (Tropical Rainfall
Measuring System) satellite data for
analysis.

Peat subsidence—Peat subsidence
(the rate and volume at which the
surface of the peat decreases in
height as a result of both oxidation
and compaction) was measured at
59 locations adjacent to dipwells on
the peat and hydrology monitoring
transects. It was measured using
high-quality steel pools that were
inserted down into the mineral
substrate. After correcting for
compaction, the subsidence poles
showed the loss of carbon due to
oxidation (microbial decomposition)
and fires.

16

Peat depth—Holes were drilled into
the peat down to the mineral soil
using an Edelman auger at over 800
positions across the KFCP area.

Peat characteristics—Most
carbon dioxide emissions come
from oxidation. Thus, a better
understanding of oxidation rates
under different environmental
conditions was required. Various peat
characteristics, including bulk density,
soil moisture content and ash
content were assessed to facilitate
calculation of the percentage of
subsidence that was from oxidation
rather than compaction. This was
carried out by digging 2 m peat pits
at each of the 59 subsidence pole

locations and taking three replicate
samples at every 10 cm depth.

Elevation—Elevation is an important
feature to measure in tropical
peatlands as the ground gradients
determine surface flow rates that
then determine water levels, which
affect carbon dioxide emissions.
These data can also be used to help
predict peat depth. However, given
the low gradients of peatlands, the
data needs to be extremely accurate
(with an error less than 1 cm per
1 km). Two methods were employed
by KFCP: the theodolite method
conducted by external contractors,
and the water hose method
conducted by the Peat and Hydrology
Monitoring team.
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KFCP ENVIROMENTAL
MONITORING LESSONS
LEARNED
THE FOLLOWING SECTION SUMMARISES THE FIELD EXPERIENCE OF KFCP’S
THREE MONITORING TEAMS. It provides the detailed lessons learned in establishing
and conducting the monitoring activities. The themes in this section cover: working
with the village institutions, local community involvement, training staff, developing
the methodology, costs and efficiency, and data management.

E

ach sub-section first describes
the general context and the
objectives of the teams.
Challenges encountered

by the teams in achieving these
objectives are then discussed,
followed by a description of the ways
KFCP, over time, sought to overcome

these challenges. It is hoped these
lessons will be useful for other
REDD+ practitioners, particularly
when designing monitoring
programs.

2.1. Relationship with the Village Institutions
2.1.1. Village institutions
The monitoring locations fell within the jurisdictional control of the villages located within the KFCP area. Monitoring
areas were often located outside of settlements, but under the control of those living nearby. It was therefore essential
for KFCP to work closely with these villages in a formal manner for monitoring activities. This was also a part of KFCP’s
collaborative partnership approach to activities implementation with villages.
KFCP worked closely together with
the local residents of the seven
villages within the KFCP site. In
order to facilitate this collaborative
relationship, KFCP worked together
with each village to establish two
teams to manage and supervise/
monitor the village’s activities carried
out with KFCP technical support.
These teams were made up of a

village ‘Tim Pengelola Kegiatan’
(TPK, Activity Management Team)
and a village ‘Tim Pengawas’ (TP,
Monitoring Team). This was in
addition to village government
(Pemdes—pemerintah desa)
involvement. The teams were made
of local residents and selected
through a participatory community
process carried out through the

musyawarah desa (Musdes, village
deliberation and consultation
meeting) as detailed in the Village
Agreements (VAs) between KFCP and
each village. The TPK managed the
implementation of each activity that
the village was involved in and the
TP supervised and monitored activity
progress. This approach was used
so that villages could learn to self
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manage trial activities. The TPK and
TP were established formally under
VAs at the start of 2012 (although
the process was trialled prior to this

in 2011. The Peat and Hydrology
Monitoring and the Vegetation
Monitoring teams were active from
2009 and until the TPK/TP were

established, the monitoring teams
coordinated directly with the Pemdes
and the residents.

Figure 2.1: Coordination with the TPK in the Sei Ahas village, March 2013

Source: KFCP Monitoring Unit

In addition to the TP and the
TPK, KFCP’s field staff from the
Community Engagement Team
were stationed in every village to
coordinate, facilitate, and provide
information to villagers. These staff,
together with staff that provided
technical support to villages (e.g.
on reforestation), were involved
in socialising, communicating and
negotiating KFCP-funded activities
with the TPK, TP, Pemdes and the
wider village. As the fire monitoring
activities were carried out under VAs
and were something the villagers
could self-manage with support
and training, the FMTeam directly

communicated and coordinated data
monitoring activities with the village
institutions.
The monthly peat, hydrology, and
vegetation monitoring activities
for the most part were not within
the Village Agreements6 given
the heavy technical supervision
needed for unfamiliar processes for
villagers and that the monitoring
work commenced prior to VAs
to collect data. In such cases, the
teams communicated what they
needed to do to the KFCP community
engagement teams, who were then
responsible for the socialisation and

planning with the TPK. Wherever
possible villagers were involved and
trained and formed a part of the
data collection teams unless very
special expertise was necessary for
data accuracy at the onset. The TPK
were then responsible for organising
the field logistics (e.g. transport and
schedules) and recruiting members
from the local community to be
hired for data collection and trained.
Hence, for monitoring activities, KFCP
provided direct employment and
skills building opportunities for local
villagers.

The Village Agreements outline the principles of collaboration between KFCP and the villages, as well as the roles and responsibilities of each party
and operational mechanisms, and provided a means for villagers to self-manage activities for which KFCP would provide funding and technical
support. The VAs provided a mechanism for large ‘work packages’, that being activities, the communities could self manage and be involved in to
learn what REDD+ might look like and to trial methods, such as fire management and reforestation. The Peat and Hydrology Monitoring and the
Vegetation Monitoring activities did not constitute a ‘packet’ in the design, but, instead, were a separate component to KFCP/a REDD+ project—the
monitoring of carbon emissions (rather than the packets which were linked to implementation activities to reduce the carbon emissions).
6
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2.1.2. Objectives
The aim of coordinating with the TPK
and TP and involving local residents
in data collection was to provide a
mechanism for the local community
to easily and directly become
involved with and support activities
of the monitoring unit. This was
not only important to the principle

of collaboration between KFCP
and villagers but it was particularly
important for the success of data
collection activities, given their
intense schedule and volume of
activities for each type of monitoring
which was undertaken every month,
often in remote sections of the

deep peat. Also, it was important to
create this fair and equitable route
for all members of the community
to have opportunity to learn about
and participate with the monitoring
activities, increasing their knowledge
and experience.

communicating the needs of
the monitoring/data collection
needs, ensuring follow-through
and coordination in meeting these

needs (and the associated logistical
preparation), and the difficulty of
negotiations.

2.1.3. Challenges encountered
Challenges to achieving the above
objectives are detailed below.
Principle among these were
challenges in understanding and

Initially, the activities and needs of the monitoring teams were at times poorly understood by the TPK given that
technical monitoring of the peatlands was something new to villages; the TPK was still learning, resulting in poor
dissemination of information and preparation to support monitoring efforts. For example, the equipment, supplies and
staff prepared by the TPK were sometimes inappropriate or insufficient for the activity at hand.

Due to the aims of fair opportunity and circulating opportunities through villages, the people recruited by the TPK
sometimes did not meet the hopes or needs of the monitoring teams who had to collect accurate data on a regular
basis. For example, sometimes the day-staff were older with blurred vision, or they were illiterate and thus unable to
participate in the measuring and recording activities. This could lead to problems in the accuracy and reliability of the
monitoring results.

There was sometimes poor coordination between the engagement team and TPK in preparation for the activities,
resulting in transport and field staff often being organised at short-notice and/or poorly planned/coordinated, to the
point when the Peat and Hydrology Monitoring team, on occasion, would arrive at the village to begin an activity and
would have to conduct the recruitment and preparation themselves.

Socialisation, negotiation and close collaboration was required on a number of issues with the local communities
before agreements could be made and the activities started. This required time and substantial costs.

2.1.4. Solutions and recommendations
In order to address the above
challenges, some solutions
implemented in the field are

detailed below. In addition, further
suggested solutions (not trialled)
are provided that could be used by

other programs. Based on this, some
recommendations are made.

Vegetation Monitoring, Fire Management Monitoring, and Peat and Hydrology Monitoring | KFCP

19

To improve the coordination
and understanding between
the monitoring teams and the
coordinators in the villages, the
following aspects needed to be
made very clear at the onset, with
sufficient time provided to flesh out
the details with villages: activities
to be implemented, the village
recruitment of field staff, and the
logistics (particularly transport).
Challenges in these aspects reoccurred throughout the 2012 after
VAs were signed, during which
time both the KFCP monitoring and
community engagement teams
were active. As the KFCP monitoring
teams had been established before
the engagement teams and the TPK
(see Section 2.1.1) and they were
used to working directly with the
residents, challenges arose with the

introduction of organising monitoring
under VAs. In some cases, the
monitoring teams side-stepped the
engagement teams for the sake of
expediency and work directly with
the community as they had done
previously. This was not an ideal,
long-term solution.
Hence, the monitoring teams sought
to directly address these challenges.
Monthly meetings were held where
the plans for the coming month
were discussed between the three
monitoring teams, the community
engagement team and the village
institutions. Then, at least one week
before the activities, plans were
re-confirmed with the TPK and the
community engagement team—this
went some way towards helping
with the planning and coordination.

An additional suggestion for future
initiatives to ensure coordination
would also be to provide a public
letter detailing proposed activities
and plans.
In retrospect, more time was needed
to be set aside to ensure all parties
involved in the socialisation activities
understood not only the activities
and requirement of the communities
for the activities, but also the goals
and background of the activities.
This point was especially relevant
to the monitoring teams whose
work was strongly based in physical
science, and whose activities often
resulted in abstract, scientific outputs
which are not always obvious to the
layperson or the villager. However,
all of the above requires long time
horizons and sufficient resources to
implement.

Key Lessons Learned:
1.

REDD+ projects necessarily require the involvement of the local communities; establishing village
institutions to facilitate this multi-tiered process is recommended.

2.

Village institutions can support the socialisation of the activities and coordinate the physical support
and services needed from the communities to facilitate these activities.

3.

However, coordination with these teams requires attention to detail, supervision and planning and
extensive follow up prior to activity commencement.

4.

Time should be set aside to ensure all parties understand the goals (particularly relevant for abstract
physical science activities such as carbon emissions monitoring) and requirements of the activities.

5.

This ensures efficient and smooth outputs and benefits for both parties.

2.2. Local Community Involvement
Across the three monitoring teams,
the experience of community
involvement in monitoring activities
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differed, largely due to their different
work goals, objectives and the nature
of the activity. The Fire Management

Monitoring team (FMTeam) needed
direct inputs and information from
the community to collect the data.
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Furthermore, the team collected the
data within the managed lands of the
communities. Understanding and
monitoring fires is something that
villagers already partly do to protect
their assets, so it was easier to
understand. Whereas, the Vegetation
Monitoring team (VMTeam) and
the Peat and Hydrology Monitoring

team (PHMTeam) were more focused
on seeking agreement and support
of the communities regarding the
activities which were more abstract
to villagers. The vegetation and PHM
teams had small-scale participation
of a few community members in
the field, employed to support data
collection in monitoring locations

generally not in the vicinity of the
communities’ managed lands but
instead several kilometres out into
the deep peat, reached by boat and
by foot. The different ways in which
the different monitoring teams
worked to involve the community
are, therefore, described below.

2.2.1. Involving the community
Involving the community in the vegetation and the peat and hydrology monitoring
The eight locations for the vegetation
monitoring permanent plots fell
within four villages: Mantangai Hulu,
Petak Puti, Katimpun, Sei Ahas and
Katunjung. The transects that the
peat and hydrology monitoring teams
used to collect data on covered
the length and breadth of the

KFCP area and fell within all village
boundaries. When working at any
given location, the vegetation and
PHM teams always sought to involve
the communities, through daily staff
employment. Villagers recruited to
support VMTeam activities were
always recruited from the associated

village—normally between 5–10
residents per location. Activities
were communicated initially in the
early years through the Pemdes and
community meetings and then, once
VAs were established, through the
community engagement team and
the TPK.

Involving the community in the Fire Management Monitoring
The Fire Management Monitoring
team (FMTeam) carried out and
involved the community in three areas
of data collection and monitoring: fire
investigations, surveys on land assets
and heavy fuel load (HFL) surveys.
Fire investigation was conducted
promptly in response to information
from MODIS (satellite data) on
hotspot locations and from the
villages. The KorLap (see Section 1.5.2)
was specially assigned to report fire
information to the FMTeam from the
field to facilitate this rapid response.
Furthermore, field investigation of
fires involved the local communities.
Villagers provided detailed
information about the fire event (land
tenure, land management, fire history
etc.) and if the fire was still burning at
the time of investigation, the FMTeam
would work together with the local
communities to put the fire out.
Community involvement was
fundamental for the surveys to

identify the distribution of the
communities’ land assets. The
surveys required information from
the communities regarding types,
distributions, ownership histories, fire
histories and so on. Before conducting
a field survey, discussions were
held in the respective villages and
respondents chosen. The respondents

Community
involvement was
fundamental for the
surveys to identify
the distribution of the
communities’ land
assets.
were agreed to by the village and
selected based upon their historical
knowledge of the village district.
From this information, the field
survey would take place, with agreed
respondents joining the activities.

The HFL measurements were taken
both along the hydrology transects
(coordinated by the PHMTeam),
and in the vicinity of each village
(coordinated by the FMTeam, see
Section 1.5.2). When collecting
the data, the involvement of the
local communities was essential,
particularly given the scale of the
exercise and the opportunities
it afforded villagers to see the
relationship between fuel and fire).
Starting points for establishing the
transects from which the HFL data
was collected around the villages was
suggested, discussed and agreed upon
by the local communities based on
their knowledge of the area, the fire
history and the land management.
Furthermore, in the measurement
activities members from the local
communities joined the FMTeam,
helping to record the HFL, provide
tree species identification, and
location information, such as fire
history, land tenure and land use
information.
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2.2.2. Objectives for involving the community
It was hoped that by providing
an opportunity for members of
the villages to partake in the in
monitoring activities, information
exchange would take place and
village level understanding for both

the activities and the goals would
increase. The approach also provided
direct income benefits to village
participants and increased skill-sets.
At the outset of the monitoring
activities, community inputs were

often extremely beneficial to the
success of data collection, given
the communities’ local knowledge
on canal access, seasonal land
alterations and management, among
others.

2.2.3. Challenges encountered
In seeking to achieve the objectives described above, several challenges were regularly encountered by the monitoring
teams. These are described below:

Village participation increased the risk of plot damage and other undesirable (sometimes illegal) activities (Box A).
Figure 2.2: A trunk that was logged from a location post-monitoring activities

Source: KFCP Monitoring Unit

Box A:
Undesirable activities undertaken by local residents
linked to monitoring activities
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•

When local residents joined the vegetation monitoring activities at a certain locations, they were able to observe
the wood potential of the location. On one occasion, a short time after the monitoring activity was completed, some
residents returned and logged some trees near the monitoring plots. Corner mark posts from the plot were also taken.
A path was cleared that intersected the monitoring transects and small trees were logged on each side of the path in
order to make a sliproad along which they could roll the logged trunks out to the canal.

•

A similar experience occurred when village participants observed the potential for gemur harvesting (the bark
is collected from a gemur tree for sale as a component of mosquito repellent). After the monitoring activity was
completed, some residents returned to the site, cut down the tree and collected the bark.

•

PHM equipment was also taken from monitoring plots, such as the hi-tech (but low-use value) divers to measure water
depth and the rain gauges regularly became packed-lunch boxes of the local community.
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Issues regarding the availability of villagers for participation in monitoring activities:
The monitoring activities’ schedule would sometimes coincide with other community schedules, such as those
of planting rice fields, working in the forest gardens, other KFCP activities, etc. This resulted in the reduced
availability of villagers to participate, affecting the schedule and frequency of planned monitoring activities. KFCP
monitoring activities were dependent on rigid schedules and seasonality with little flexibility, to ensure accurate
and appropriate data collection. Maintaining community interest in participating in monitoring activities was
difficult because it was considered to be difficult and tiring, with income benefits similar to that of other, less
tiring KFCP activities. As the PHM activities were considered the most gruelling work, local residents would opt to
join the fire or vegetation monitoring instead.
The capabilities of the communities, related to their standard of education and experience was often low, making
it difficult to achieve accurate and valid data.
Given the small size of the monitoring teams (relative to other activities) and consequently the small number
of people required, a rolling recruitment system was developed that would provide an opportunity for all
community members that wanted to be involved to participate. This reduced the quality of the skills of the
participants for each field expedition. This often resulted in a low standard of skills (data collection, transport,
etc.) as participating members would need to be newly trained at each expedition and could not build on past
experience.

KFCP monitoring activities began before all the other ‘implementation’ activities, in order to build up baseline
environmental data. At the early stages in the project, however, the mechanisms for community involvement were
still being established and negotiated for formal Agreements. Hence, for vegetation and PHM activities prior to
this, significant door-to-door socialisation and information distribution was required together with building direct
relationships with the local community. Whilst this was found to be successful, it was also time-consuming and
resource intensive.

2.2.4. Solutions and recommendations
Trialled and potential solutions to address these challenges were:

On undesirable activities such as logging and equipment pilfering:
As the whole of the KFCP area
fell under the jurisdiction and
management of the individual
villages, it was neither possible nor
ethical to try to forbid local residents
from using the monitoring transects
or extracting the ‘potential’ from
the nearby the forest. Instead, it
was far more important to increase
the education activities within the
local communities, especially for

those involved in the field activities,
regarding the importance of forest
preservation and protection. This was
attempted, with some success, by the
monitoring teams (see Box B).
The importance for future REDD+
activities to set aside time and
budget to work closely with the
local communities needs to be
stressed, not just to ensure their
involvement and agreement, but

also to understand the activities
and objectives. This is especially so
for the more obscure and abstract
activities such as monitoring peat
subsidence rates, as compared to,
say, planting seedlings. Despite
ongoing challenges discussion with
communities and education on the
activities gradually led to better
understanding and more positive
outcomes.

Vegetation Monitoring, Fire Management Monitoring, and Peat and Hydrology Monitoring | KFCP

23

Box B:
Example of the importance of community education regarding monitoring
activities leading to reduced illegal activities
The PHMTeam regularly explained to the local residents using the monitoring transects both the
importance and the sensitivity of their measurements, especially the subsidence poles. The PHMTeam
always requested (rather than forbidding) villagers please keep their activities (such as hunting, NTFP
collecting, etc.) to a minimum of 50–100 m from the subsidence poles. Whilst initially many local land
activities did take place in the vicinity of the poles, by the end of the three-year period, the PHMTeam
noted the significant reduction in disturbances to monitoring locations and that many times local land
activities were undertaken at the specified distance.

On villager availability and commitment
This was a complex problem,
without a clear solution. REDD+
must necessarily work closely with
and involve the local community,
and opportunities should be
equitable and fair. However, REDD+
also requires accurate and exact
data upon which to carry out its
rate of change in carbon emissions
calculations, which depends upon
a reliable and accurate monitoring
team. Having ‘rolling participation’
can damage this goal. No solutions
were found by the monitoring teams
during the implementation period to
this system. In retrospect, however,
the teams suggest that through

working and discussing more closely
with the Pemdes, and TPK, a single,
motivated and trained community
team might have been established
that would have consistent and
specific roles within the monitoring
teams’ activities (Box C) – this
would have required time to be set
aside, specifically, to negotiate and
coordinate the establishment of such
a team.
As described in 2.1.1, the Village
Agreements did not include the
monitoring teams’ activities. This
was potentially one important step
in the helping the monitoring teams

to be viewed as a separate entity
(an MRV entity) as compared to
the implementation activities and,
consequently, have slightly different
standards applied to them when
involving the community. It should be
noted, in the principles and theory
for REDD+, the monitoring activities,
MRV, are in a separate component
to the implementation activities.
However, this was not always
straightforward to convey to the
community, and, unfortunately, this
was not then followed through to the
field regarding recruitment attitudes
and methods.

Box C:
Example of exception to the rule regarding
the ‘rolling monitoring participation system’
The PHMTeam were able to avoid the ‘rolling participation system’ for village recruits. Initially, the PHMTeam were
asked to follow the same rolling system as the vegetation team, to which they complied. The PHMTeam field schedule,
however, was the most intense of the three monitoring schedules in order to re-measure all the transects every
month. Instead, new ‘rolling’ day staff were recruited from villagers for three-month periods (instead of one month)
by the community engagement team and TPK village teams. However, the local residents, after the three months said
that the work was just too physically difficult, and they no longer wished to partake in the rolling recruitment. Then,
the PHMTeam were able to operate with single, core team (see 2.3.1). It was suggested that the participating village
members be paid more to account for the more difficult work. This was done, for example when the VMTeam worked
in L08 – the most remote location. The local community members, however, were still uninterested to support the
PHMTeam activities, even with increased salaries offered.
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Regarding issue 3: At the time,
KFCP monitoring teams socialized
their activities using the means
and resources available to them.
Retrospectively, new projects should
plan for extensive lead times to get
monitoring systems up and running
with sufficient resources and time
for communicating with villagers and
coordinating/set up of activities.

All teams appreciated and benefitted
from the involvement of the
communities. They were able to
provide much important background,
historic and social data that would
otherwise have been unattainable.
Notable were the involvement of
the adat (local custom and tradition)
leaders who were able to provide
much knowledge and data to all the

monitoring teams, especially on fire.
Furthermore, involvement in the
activities of the local communities
was an important mechanism for
the development strategies and
policies regarding the Village Fire
Management Plan.

Key lessons learned:
1.

Community involvement is not only a requirement by REDD+ but also beneficial to all parties for
valuable skills and information exchange. This includes all monitoring activities.

2.

Unlike other REDD+ (implementation) activities, however, the monitoring (within the MRV
component) is normally conducted by a small team of highly trained staff (as opposed to largescale participation activities such as reforestation).

3.

Determining a successful and fair route to involve the community in the monitoring activities,
whilst not compromising the quality of the data, can be challenging.

4.

Aspects which can help redress these challenges include:
a. ensuring the monitoring activities are viewed as a separate exercise to the implementation/
intervention activities (for example, KFCP did not include the monitoring in the packages
managed under Village Agreements), and
b. creating a core team of program staff that undertake particularly difficult monitoring activities
when the local community consider it too physically demanding.

5.

Routes to good monitoring require local communities to have a strong understanding not only in
the activities undertaken by each team within a REDD+ project but also the goals of each team
and how this fits within REDD+.

6.

Fire Monitoring, however, was much more dependent on community involvement and data, and,
generally, greatly benefitted from a more wide and diverse community participation.

7.

Villagers were better able to participate in fire monitoring and associated Village Fire
Management Plan development as they could more easily see the link between the data collection
and the protection of their assets.

2.3. Training Staff
Monitoring activities for any REDD+ project, including KFCP, must be extremely rigorous and accurate. In order for
the teams to fully understand the methods, careful training is essential. The three KFCP monitoring teams all adopted
slightly different training approach based on the requirements of their work.
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2.3.1. Staff training
Vegetation monitoring team staff training
The Vegetation Monitoring Team’s
(VMTeam) activities can be split into
two subsets: field measurement
and data input. Field measurement
activities include recording the
height, DBH (diameter at breast
height) and species of the forest
individuals, the light intensity
and vegetation ground cover.
The activities require the use of
field worksheets, GPS, measuring
equipment, cameras, tripods, a
clinometer, and specialist plant
identification knowledge. These
activities were carried out by KFCP
contracted staff, specifically, the
VMTeam technical and field staff.
Daily staff (participants from the local
community) were always supervised
in their activities by the VMTeam.
The VMTeam in turn was supervised
by the Vegetation Monitoring Unit
Manager and Scientific Advisors/
Specialists. The Unit Manager
accompanied the field team to the
field at the start of most expeditions,
to support activities and address any
difficulties encountered.

Field measurement
activities include
recording the height,
DBH (diameter at
breast height) and
species of the forest
individuals, the
light intensity and
vegetation ground
cover.

The data input activities required the
use of Excel and custom-designed
Vegetation Monitoring Access
database. These activities were
carried out by the VMTeam technical
staff, supervised by the Unit Manager
and the Specialist.
To prepare for all the above
activities, training sessions were
carried out. For example, before

the establishment of the Vegetation
Monitoring Permanent Forest plots
in 2010, the VMTeam carried out
a three-day training session at the
Litbang-Banjarbaru (Banjarbaru
Forestry Research Institute) field
site Tumbang Nusa, to ensure
consistency and accuracy in plot
establishment and vegetation
measurements, and for recording the
data on the prepared worksheets.
Likewise, in 2011 when the light
intensity measurements were
introduced, the VMTeam received
a half-day training in the BAPPEDAPalangkaraya gardens, to practice
the new methods and to check the
use of the new worksheets. Data
entry was consistently supervised by
the Unit Manager, and re-checked
by the specialist. To introduce the
Vegetation Monitoring Database,
several workshops and training
sessions were conducted, led by
the Specialist and the database
designers, to ensure smooth
operation of the new tool.

Figure 2.3: Database training workshop, Palangkaraya, July 2012

Source: KFCP Monitoring Unit
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Peat and hydrology monitoring team staff training
The Peat and Hydrology Monitoring
Team (PHMTeam) operated an
extremely intense and detailed
monitoring schedule, which required
high efficiency, skill and attention
to detail. In order to develop and
nurture a team of data collectors that
were able to meet these standards,
a mentoring training scheme was
adopted to create ‘champions’ or
highly skilled team members from
villages. The Peat and Hydrology
Monitoring Unit Manager had

previous experience working in the
KFCP area and had contacts already
established in the area. Coordinating
directly with the village residents,
from this he was able to develop
a ‘first-round list’ of residents that
were available, interested and
suitable for joining the team. These
candidates then joined the Unit
Manager and KFCP technical staff in
an ‘on-the-job training’ in which they
were supervised in taking examples
of all different forms of data. Their

skills (field strengths, accuracy of
data collected, attitude etc.) were
then evaluated by KFCP staff and a
‘top-team’ of the best performers
was then chosen. These people were
initially recruited as fixed daily staff
in agreement with the villages. Later
they were given full-time positions
with KFCP. Data entry was carried
out in a similar way, with on-the-job
training, mentoring and evaluation.

Box D:
Training sessions conducted by the Fire Management Monitoring Team
in anticipation of the dry season and monitoring activities
•

Prior to conducting the HFL surveys, a simulation workshop was conducted at the Borneo Orangutan
Survival Foundation (BOSF) Field Camp, Mantangai, with all participants in monitoring activities. During this,
the methods were implemented to collect examples of data, which was then written into worksheets.

•

Prior to fire event investigations, practice sessions were carried out at two fire events in the Petak Putih and
Katunjung village areas, and also one in the vicinity of Palangkaraya together with the Expert Fire Panel.

Fire management monitoring team staff training
Unlike the vegetation monitoring
and the PHMTeams that maintained
a constant, long-term monitoring
schedule, the Fire Management
Monitoring Team (FMTeam) did
not have continuous monitoring
activities. Instead, they were
active during the dry/fire season,

particularly between July–November
2012. This meant that the FMTeam
could take time before beginning
each field activity to train the staff.
Before conducting a survey or
collecting field data, the FMTeam
conducted preparatory and

training sessions with all KFCP
staff that covered how to take
field measurements, fill in the
field worksheets, etc. Often, field
examples are carried out to ensure
methods for data collection were
clear (Box D).

2.3.2. Objectives
It was essential for all the people involved in monitoring activities to fully understand the methods and objectives of
the monitoring activities to ensure high quality, accurate results. Furthermore, it was important to increase the skill
and knowledge sets of participants.

2.3.3. Challenges encountered
The following challenges were encountered in training.
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Skills building
Initially, the daily staff recruited
from the local communities had
little experience in conducting the
activities or using the monitoring
equipment, especially at the standard
required of the monitoring unit.
For example, reading the correct
measurement from the callipers
often proved problematic.

The system that the PHMTeam
followed circumvented this issue,
as they were allowed to select a
permanent ‘top’ or ‘champion’ team
and build their skill base. Given the
different work, vegetation and fire
monitoring teams had to follow the
‘rolling-recruitment’ system (see

Section 2.2.3). Under this system,
there were no specific training
sessions for the community, but
instead they received ‘on the job’
training. This was more resource
intensive as each activity required
new training.

2.3.4. Potential solutions and recommendations
To overcome the above challenges, the trialled and further suggested solutions are described below, together with
recommendations from the team.
The system employed by the
PHMTeam allowed for a highlyskilled team to develop. It also
allowed for detailed study of each
team member’s primary skill set
to build a tailored skill-set best for
each individual. For example, some
staff were much stronger in the
long-walks to reach the monitoring
plots, so they were tasked with the
activities that involved covering
greater distances, whilst those found
to be the most accurate could focus
on taking the most complex field
measurements.

have a problem with this situation
(see Box B). For the slightly less
physically demanding activities,
such as those undertaken by the
vegetation and fire monitoring
teams, however, more residents
wished to have opportunity to
be involved. Consequently, the
rolling-recruitment system was
introduced. The combination of the
two approaches, when taken for the
entire set of monitoring activities
was both acceptable to villagers and
struck a balance between ensuring
quality and providing opportunities.

This system, however, meant that
opportunities were not available
for all village residents. Due to the
extreme physical nature of the PHM
activities, the local residents did not

Ideally, village-level training for all
potential participants would be
held focussed on both the field
activities and explaining the goals
and objectives. This, while costly

(as it involves potential participants
and far more than might actually
participate) and time consuming,
might increase wider understanding
and awareness (see also Section 3.2)
and could circumvent the challenge
described above; increasing local
capacity, understanding and quality
of data. This was not achieved by
the VMTeam, due to the gradual
and unexpected introduction of
the rolling-recruitment scheme to
meet village demands. The rollingrecruitment system offered fair
and equitable opportunities to the
involved communities (3.2), but in
some cases compromised the quality
of the monitoring data and increased
the transaction costs such as field
time and funds to re-train each new
member (2.2.3).

Box E:
Benefits of the Fire Management Monitoring Team training sessions
The preparations, trainings and simulations that the Fire Management Monitoring Team were able to undertake
were extremely important. At the start of these sessions, the FMTeam still encountered difficulties in correctly
recording the data. However, thanks to the input provided by the advisory panel KFCP had for this work, ‘tips
and tricks’ were introduced. These included methods on how to indentify and verify the initial causes and
motivations of the fires, based on locating origin points, noting burn patterns and burn material, etc.
This made it possible, it was possible to better indentify and record the data, ensuring high quality and
consistency. For the distribution of assets survey, a simulation was also carried out in Kapuas to prepare the
team on correctly completing the forms, and methods to collect the needed data.
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The FMTeam found that when
information and skill transfer to
the local community members was
achieved, the community was able
to undertake future activities by
themselves, increasing sustainability
and reducing transaction costs.
Similarly, after the intensive training
and mentoring program conducted

by the PHMTeam, the village
residents that were eventually
employed as full-time KFCP staff were
able to conduct all field activities and
data inputting independently.
Training for monitoring field teams
before they conduct the field
activities is extremely important (Box
E). In KFCP’s experience, previous

to conducting these activities,
often the participants had little or
no experience in the methods or
activities. However, post-training,
the bulk of participants were able to
collect data accurately and record it
correctly, improving the quality of
the data and increasing the capacity
of the teams.

Key Lessons Learned:
1.

Monitoring teams in any REDD+ activities must be highly trained and trusted to collect dependable
and accurate data.

2.

Training staff/participants is a key component of this. Training must take place before field activities
begin. This must be led by specialists and include managers/supervisors and village participants
to ensure all methods are understood across teams. This also provides an opportunity to educate
members on the goals of collecting the data.

3.

This training should then be followed up by with regular supervision in the field and further on-thejob training.

4.

Regularly changing the composition of monitoring teams can compromise the quality of the data, as
the level of training and understanding is reduced.

5.

The balance between fair community involvement and highly trained staff must be explored and
addressed.

2.4. Developing the Methods
2.4.1. Methods overview
A detailed overview of the methods undertaken by all KFCP’s monitoring teams is provided in Section 1.5.

2.4.2. Objectives
As described in Section 1, KFCP
required monitoring teams and to
develop monitoring methods to
serve two purposes. Firstly, REDD+
requires that all implementation
activities are to be coupled with

monitoring activities to facilitate
accurate calculation for rates of
changes in carbon emissions (MRV).
Secondly, as both REDD+ and TPSF
rehabilitation are both in the early
stages of development, with activities

expanding rapidly, it is essential that
these activities are coupled with the
development of successful, thorough
and well-documented methodology
that this and other projects can
follow.
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2.4.3. Challenges encountered and actions taken
Given the terrain of TPSF
(waterlogged, thick, low forest
canopy, thick forest understorey,
dense root matt at the surface of
sinking peat) and of degraded TPSF
(scorching heat, susceptible to fire

in the dry season and flooding in the
wet season, dense matt of invasive
weeds), field work across an area of
over 120 000 Ha was full of logistic
and methodological challenges. For
each team and each set of methods

to work in the area differed, and
were specific to the tasks at hand.
Detailed below are some of the more
common challenges encountered by
the teams and descriptions of how
they were circumvented.

All teams:
•

Biased selection of locations by communities:
All locations that became hydrology transects,
permanent forest plots, heavy fuel load
measurement locations, etc. were all first negotiated
and agreed with local communities. This may have
resulted in a biased selection of the locations and
consequently the data, over- or under-representing
areas such as regularly burned areas, land asset
areas, etc. During the time of the study, no ethical
solution was found to address this challenge.

•

Location selection for monitoring: The primary
objectives were safety, accessibility and agreement
with the community. It was also valuable for all
monitoring activities (including those from remote
sensing not conducted by field teams) to coordinate
and link up physically on the ground. This is so that
fuel load, vegetation, hydrology, peat and LiDAR
data etc. can complement one another and be
synchronised.

•

Number of replications: The more data that can
be collected for monitoring activities, the more
accurate the models and analyses that are produced.
But logistically, it must also be within budget and
feasible for the staff/participants to carry out in a
schedule that is sustainable. Specialists together
with Unit Managers must strike a balance between
the two based on a proper understanding of
the field conditions involved. KFCP developed a
comprehensive monitoring program that represented
the whole KFCP area, but remained within the time
and budget constraints of the project.

•

Navigating new and difficult methods with the
support of specialists: Each monitoring team was
assigned support, guidance, training and methods
development from relevant specialists. This allowed
for application of the best fitting, most up-to-date
methods, and support when methods were not
compatible or problematic to the location. These
specialists were found to be beneficial to all the
monitoring teams’ activities.

VMTeam:
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•

Selecting locations for permanent monitoring plots: Given the size of the KFCP site, (approximately
120 000 ha), only a small percentage of the area could be represented in permanent forest monitoring plots.
Rather than choosing fewer, larger (e.g. 1 ha) plots, it was decided it would be more relevant to represent the
range of forest conditions and influential environmental conditions across the study site—deep to shallow peat,
primary forest to extremely degraded forest—with differing fire histories and hydrological regimes. Based on
previous surveys conducted and maps produced by the Central Kalimantan Masterplan, BOSF and Wetlands, the
locations to best represent this range were selected.

•

Designing the layout of forest plots: As mentioned above, it was decided a larger number of smaller-sized
nested plots would best represent the suite of influential environmental conditions, with sufficient replication to
analyse and understand the relationships. One of the key environmental conditions that was correctly assumed
to be important was the distance of monitoring plots from canals. Thus, at each location situated by a canal,
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three transects were established running perpendicular to the canals, with four permanent plots established
per transect at specified distances (50 m, 100 m, 400 m, 700 m). These distances were selected to represent the
different tiers in the hydrology in relation to the canal.
•

Some equipment specifics:
for tagging seedlings and
saplings, thick fishing nylon and
copper wire were both found
to be highly durable, without
damaging the delicate tree
individuals and allowing for
continued growth,

tag numbers were prepared
manually with sheet aluminium
cut into small squares, and
numbers stamped in using steel
number stamps,

using a clinometer to measure
tree height amongst the thick
canopy and understorey was
difficult, however, using an
extendable pole of marked
length allowed better accuracy
for trees 2–4 m.

Box F:
Criteria upon which hotspots to investigate were selected
•

Hotspot data that was scattered across several localised areas were only investigated at a single point within it.

•

For hotspots that occurred within the areas managed by local communities, especially cleared land areas, only
a representative proportion of the hotspots were investigated.

•

All hotspots which occurred on deep peat were investigated.

•

Hotpots occurring on critical areas (planting site and community assets) were investigated immediately.

•

Investigation was not carried out on mineral soil sites which were being cleared with controlled field burning.

•

All fires reported from the community and passed on from the KorLap were investigated.

FMTeam hotspots and fire investigation:
•

Only a limited number of
hotspots could be investigated
based on time limitations, these
were selected based on the
specific criteria (Box F).

•

For fires which had been
burning a long time, or had
been extinguished, it was often
difficult to determine the cause
of the fire. Acting upon MODIS
satellite data often led to false
data or too long a delay in the
fire investigation (due to the
time it took for MODIS data to
arrive), and important data was
lost, Consequently, to facilitate
a more rapid the response, in
addition to investigating fires

from MODIS data, an SMS system
was established which allowed
KorLap teams to communicate
fire outbreaks more quickly. Thus,
when fires were encountered
on the ground, a rapid response
could be initiated and the more
accurate information could be
attained.
•

Access was a big problem for
reaching and investigating
the fires. Consequently, it
was decided to prioritise fire
investigation in areas with
reasonable access (for example
near camps, or on more solid
peat). Whilst this was not ideal as

it would bias the data samples,
this could be accounted for in
analysis and complemented
with other data (not involving
investigations). This meant
that time and resources were
not wasted and more data was
collected.
•

Investigating large fires that were
still ongoing was both a health
and safety issue and in some
cases resulted in incomplete
data collection. It was, instead,
better to ensure an ongoing fire
was first addressed by the fire
management teams and that the
fire investigation took place soon
after the fire was put out.
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FMTeam land assets:
•

Data integrity: Asset data collected in the field
often required double and triple cross-checking.
This included data from the community, coordinates
given for locations, and notes provided from the
different villages. In some cases community members
sought to present data in the best light, rather than
accurately. Cross-checking helped reduce bias.

•

Asset classification: There was some difficulty in
grouping the wide-ranging number of land use
activities at various degrees of progression into the
final reduced number of categories (forest gardens,
rice cultivation, local canals, etc.). The final decisions
of which assets should be entered into which
classification group were based upon fire history and
current fire usage linked to each classification.

•

It was not always easy/possible to take direct
measurements of the wood, due to position and
symmetry. Higher asymmetric pieces of wood were
measured at two or more diameters, and the average
diameter used in calculations. Furthermore, pieces
of wood were often large and partly submerged in
the peat. Where possible, the wood was dug out to
measure the diameter. In the case that the wood
was too large to use the callipers, the two poles were
placed parallel either side of the wood and then the
distance between the two poles measured.

FMTeam heavy fuel loads:
•

It was hoped that when measuring the HFL of
the wood in the field, it might also be possible to
record the tree species’ that the wood/HFLs were
derived from. However, the HFLs were frequently
just a branch or root or stump, and often covered
in fire scars, making field identification impossible.
Consequently, the diameter of the HFLs were
prioritized for measurements in the field (and the
nature of the wood; root/trunk/branch/etc., surfacelying/ground-penetrating), with species being and
optional secondary data point to identify and record.

PHMTeam:
•
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Dipwell and subsidence pole
material: Steel is an expensive
material, but more durable than
PVC poles, particularly during fire
events. Thus, it was decided that
subsidence poles would be made
out of steel, whilst the necessarily
hollow dipwells would be made
out of PVC tubes. The dipwells
were made to extend down into
the mineral soil and this proved
and important extra (lowcost) source of data regarding
subsidence rates.

•

•

Schedule: It was initially hoped
that dipwells/water table data
could be recorded fortnightly
throughout the year. However,
this schedule was too intense,
and so only implemented during
the dry season, whilst for the rest •
of the year the data was collected
monthly.
Equipment loss: Numerous pieces
of hydrology and peat measuring
equipment were taken from
transects. This included high-tech
expensive equipment such as

the divers and the rain gauges
(used for lunch boxes). Greater
socialization of the importance
of the monitoring activities led to
reduced incidents of pilfering.
Equipment damage: Due to
the extreme environmental
conditions in the degraded
peatlands, equipment would
quickly damage. This was
particularly the case for high-tech
equipment such as divers and
expensive materials such as the
subsidence poles.
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Key Lessons Learned:
1.

MRV is a key component of REDD+, and without precise and well-established methods to carry out
the MRV, the execution of the REDD+ project will be compromised.

2.

The IPCC has provided several important resources and guidelines to follow for achieving these
reliable and accurate methods. However, these methods are not exhaustive, particularly for unusual
ecosystems such as tropical peatlands.

3.

High-level scientific support is essential in these situations when difficult and unpredictable field
conditions occur, or methods are no longer suitable or not yet fully developed.

4.

It is essential to have specialists who know the field conditions and who support the monitoring
teams to ensure appropriate, reliable and accurate methods, as well as field teams. These specialists
should understand well the expectations from the methods, and can quickly respond when methods
are not appropriate or logistical challenges occur (loss of equipment, damage of equipment,
environmental conditions leading to poor quality data, etc.).

5.

As new or novel or tweaked methods are developed, justification, reporting, and calibration are all
essential to ensure the reliability of the resulting data.

2.5. Costs and Efficiency
2.5.1. Background
The costs for conducting regular field expeditions were considerable. These were based on the location and season
(which linked to accessibility), team size (which also linked to location and season) and team experience.

2.5.2. Objectives
Despite the logistical difficulties of working in a large area of tropical peatlands, it was always aimed to keep operating
costs to a minimum, and work towards cost- and time-efficient activities, without compromising the accuracy or the
integrity of the monitoring data.

2.5.3. Challenges encountered
When planning and undertaking a
monitoring field expedition, aspects
that affected the costs and efficiency
of the trip included the trip logistics,
wages for participants and KFCP staff,

and transportation. Season, location
and team experience also influenced
the final costs for an expedition.
Difficulties encountered in relation to
these factors are detailed below, and

then example prices with discussion
are given (Table 2.1).
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Difficulties encountered included:

Costs: The cost of supplies (food, fuel and expedition materials) could unexpectedly rise based on market rates; this
was especially difficult if a contingency budget was not included due to organisational policies in the initial phases.

Conditions: environmental and weather conditions could add unexpected costs to expeditions. For example, for the
VMTeam to reach some locations in the deep peat, if the water level in the canals was high enough, one day was
required, but if the water level was low (and this would change on a day-to-day basis based on the rains) then the trip
in (and out) would require two days.

Location: At the more remote locations, to transport the necessary equipment on foot often required additional staff
to act as porters.

Negotiations: On several occasions, intense negotiations were required to come to agreement and receive permissions
regarding salary and transport costs with villagers.

Time and resources: Time and patience was required to train and teach the community members to use the recording
and measuring equipment, such as GPS and callipers. This was especially the case when the rolling-recruitment system
was used, resulting in training being required at the start of every expedition.
Table 2.1: 2012 Costs for some expeditions, with season, location, participants salaries and further details provided

No.

Team

Location/Activity

Season

Team
size

Number of new
day-staff

Length of time
(days)

1

VMT

L04

NA

9

5

12–13

19 000 000

2

VMT

L04

NA

7

4

12–13

16 000 000

3

VMT

L08

NA

17

11

18–20

34 000 000

4

FMT

Fire investigation

Dry

4

2

2–4

4 000 000

5

FMT

Asset investigation

Dry

4

2

2–4

4 000 000

6

PHM

Wet season

6

2

9–12

7 000 000

7

PHM

Complete routine
transect monitoring

Dry season

6

2

9–12

7 000 000

Cost (IDR)

Based on the above table and costs, the following points can be noted:
•
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Comparison between expedition
numbers 1 and 2: The difference
in cost is due to the higher
number of daily field staff
required. More participants
must be recruited when using
the ‘rolling recruitment system’.
Expeditions therefore take longer
in the field; they are building on
a lower level of experience and
thus the expedition takes longer
to incorporate training times.

•

Comparison between expedition
numbers 1 and 3: Location 8 is
the most remote and difficult to
access location. Consequently, a
larger budget is required for the
extra days and the extra staff.

•

Comparison between expedition
numbers 6 and 7: 2012 was the
first year in which the dry season
and wet season expedition costs
were similar, due to the better

running of the team. In previous
years, in the dry season, due to
the lowered water levels, access
was difficult and the expedition
had a higher cost (up to IDR12
million per expedition) due to
extra boats, staff etc.
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Box G:
Example of distorted local market prices during the KFCP period
When the PHMTeam started working in the KFCP area in 2009, the average cost to rent a motorized canoe for
the day was IDR50,000. Over time, local residents started requesting IDR250,000 per day, to which KFCP had
to agree for the work to continue.
Similarly, when the PHMTeam began activities, many community members were keen to offer time
voluntarily, such as, recording the daily rain gauge in the villages. As time went on, however, the community
instead looked to negotiate a fee and voluntary participation reduced. Questions were asked as to what the
community would be paid for any monitoring activity e.g. if a dipwell was being monitored monthly at a
location that fell within a village jurisdiction, would the village be paid to allow this monitoring to take place?
Whilst these are all acceptable negotiations to be worked through, the change in mind-set of the communities
during the period was notable to all Monitoring Unit members.

2.5.4. Solutions and recommendations
Regarding the five challenges (Section 2.5.3) the following actions were taken:

Costs: Making a detailed and up-to-date budget before departure of the trip was essential. The importance of a
contingency budget is especially important. A five percent contingency budget as a minimum is recommended.
Unfortunately, organisational policies did not allow for contingency budget in most cases due to procurement rules,
but this would be recommended for other projects.

Conditions: Having staff based in the villages to coordinate expeditions (such as shopping trips), monitor the current
prices, keep an eye on environmental and weather conditions that might affect the trip, and report back to those staff
planning the budgets, was extremely beneficial. These staff can also coordinate the trip with the relevant members of
the village (Pemdes, TPK, TP and daily staff) to ensure the smooth running of transport, recruitment and departure.

Location: Monitoring activities for REDD+ will require teams reaching remote, hard to access locations. This should
be budgeted for in terms of time, travel, extra staff to help with equipment, among others. KFCP appreciated these
difficulties produced varied budgeted for trips in different years, weather conditions and locations.

Negotiations: Local community involvement in planning, negotiations and reaching agreements are key to smooth
running operations for REDD+ projects, including monitoring activities (see Section 3.2). In KFCP, prices had to be
negotiated and agreed upon by both parties. However, it is important to note that whilst fairness and equitability
should be the targets of the negotiations, they should also reflect the current economics of the area and not distort
market prices. Negotiations are also an opportunity for information exchange and education. The importance of
consistency and reliability of data were key points to convey to the communities in order weight negotiations regarding
staffing, schedule timing, etc.
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Time and resources: Training was an important section of monitoring, and whilst it increases overall costs, time
and sufficient funds should be budgeted. Building on the experience and training of a core team of single, larger-scale
training is preferable compared to on-the-job, repetitious training of new daily staff which increases field time and
reduces data quality. The importance of a flexible and well-thought-through budget that allows for a limited number
unexpected events to occur (which should be expected to occur, given the nature and terrain of the work) is essential
so that the objectives and quality of activities are not compromised.

Key Lessons Learned:
1.

Monitoring activities can be costly due to intense year-round schedules and the need to reach
remote locations.

2.

However, costs can be kept to a minimum by:
a. providing a contingency budget,
b. having staff in the villages to improve planning, and provide market and environmental
condition information that can be incorporated into budgets,
c. aiming for fair and honest negotiations that reflect true market costs, and
d. being efficient and focused in the training component of monitoring.

2.6. Data Management

2.6.1. Data collected from monitoring activities
To achieve the exact values required
to calculate the rate of change
in carbon emissions, or provide
data on recognised indicators (fire
incidence, etc.), a great volume of
field data must first be collected.
For example, the VMTeam collected
data across eight locations, each

with 12 permanent forest plots,
totalling 96 plots. In each plot, the
height, DBH and species of the
trees, poles, saplings and seedlings
was recorded, in addition to other
environmental conditions data;
all this data was recorded yearly.
Similarly, the PHMTeam would collect

monthly data across 515 dipwells
and 59 permanent subsidence poles
for three years, in addition to other
relevant environmental data, and
additional field data activities, such
as peat sampling, peat depth, etc.

of change of carbon emissions, all
field data must be efficiently and
accurately recorded, and managed

and protected in such a way as to
facilitate the desired analysis as
described in Section 2.

2.6.2. Objectives
For ground-truthing of national
emissions estimates and for
accurate calculations in the rate
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2.6.3. Challenges encountered
Given the large volumes of data from
the monitoring teams, the need to
properly manage and protect the
data was of serious concern. Where
data volume is not too large, as in
the case for the FMTeam data, or
was straight-forward in type, as in
the case for some PHMTeam data,
it can be successfully recorded,
managed and analysed within Excel.
However, it should be acknowledged

that data processing in this way can
easily lead to manual and digital
errors as Excel provides no means
of validating data with respect to
pre-set rules, checking data validity
within a given dataset, and ensuring
the entire dataset integrity. Much
time was spent by the PHMTeam
double-, triple- and spot-checking
data once it had been entered. The
larger and more complex the data

and analyses, the more common the
errors become. This was especially
the case for the VMTeam data, given
its various strata (tree maturity,
species, tree measurements, plot
environmental conditions, etc.)
and unregulated data entries at
risk of errors. In some cases early
on, subsequent data verification,
management and analysis was vastly
time-consuming.

2.6.4. Solutions
Careful management and supervision of the data entry in Excel and during analysis, particularly by the appointed
managers and specialists for the monitoring teams, was sufficient to facilitate the needed calculations of the collected
simpler monitoring datasets. However, in the case of the VMTeam dataset, a custom-designed Access database to
house all the VMTeam vegetation and environmental conditions was necessary given the complexity of the data. The
Design Database Team was sourced from the Technical Department of Palangkaraya University. The selection of this
team was based on work-recommendations, a suitable proposal for the work that the team prepared, and the fact
the KFCP sought to collaborate with local institutions. The database allowed for data already prepared in Excel to be
imported and it stored all the permanent forest plot data, tree individual data and environmental conditions data. The
database also allowed for reports to be generated, and data to be exported to Excel in raw form or based on queries
for the plots, species and environmental conditions, for basic analyses of BA (basal area), densities, species numbers.
The design of the database was
complex, and required close
collaboration between the designers
and the VMTeam. This was especially
so given the field-based application
and the scientific-content of the
database. Discussion and explanation
was needed to describe the data
collection, scientific terminology,
and tree growth characteristics,

among others. The final product
was functional and operational,
meeting the needs of the VMTeam.
An opportunity arose, however, for
an external database designer to
review the database, to broaden its
data entry validations, to strengthen
the database-wide data integrity
and to allow greater flexibility in the
nature of data stored. From these

improvements, the database became
an extremely powerful tool, ensuring
long-term data entry compliance and
providing reliable analyses.
Regardless of how it is chosen to
enter and manage the data, it is
also imperative that a rigorous data
backup protocol is established within
the monitoring teams (Box H).

Box H:
Data back-up protocol of the VMTeam
•

The ‘back-end’ (where the data was held) of the VMT database was stored on a single VMT staff member’s
computer (the data manager). All other staff had a ‘front-end’ or user-interface for the database on their
own computer that was linked via modem to the back-end.

•

At the end of each day, the data manager would make a back-up onto a separate external hard-drive.

•

At the end of each week, the data manager would deposit a copy of the back end with the VMT unit
manager.

•

At the end of each month the data manager would deposit a copy of the backend with KFCP’s data manager.
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In retrospect, given the large volumes of data collected by all three monitoring teams, it would have been
advantageous to have appropriate databases designed to house to manage all this data and support analyses.

Key Lessons Learned:

38

1.

REDD+ projects may need to establish datasets that can quantitatively measure rates of change in
carbon dioxide emissions for the specific area.

2.

To achieve this, a vast volume of data will need be collected.

3.

This data will require management, verification and protection.

4.

This can be done in Excel but, more ideally, in a properly designed database, with back-up protocols
in place.
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CONCLUSIONS:
LESSONS LEARNED

3.1. Summary Lessons Learned

T

he previous sections
detail the background
to monitoring activities,
challenges encountered
in the field, and solutions and
recommendations for six key aspects
of establishing and conducting
REDD+ monitoring activities:

1. working with the village
institutions,
2. involving the local community in
planning and implementation,
3. training staff and village
participants,

4. developing and refining
methodologies based on field
conditions,
5. costs and efficiency, and
6. data management.

Overarching lessons from the analysis include the following.

Negotiations with the community
REDD+ monitoring activities should and must involve the local community from the planning and establishment phase,
through the implementation, training and capacity building. Consequently, meetings, negotiations and agreements
with the local community are a key component to any REDD+ project. KFCP’s monitoring teams began operations
in 2009 prior to the establishment of Village Agreements to be able to collect baseline data. They therefore began
negotiations with the local community in a less formalized environment and the teams needed to adapt when formal
agreements were put in place. Over time, communities sought increasing compensation and reduced voluntary
contributions to activities; negotiations consequently became more difficult and higher prices were demanded.
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KFCP put in place a
mechanism by which
negotiations could
take place with the
villages facilitated by
the KFCP community
engagement team
and the village TPK.

Whilst ‘rolling recruitment’ (see
Section 2.2) has merits in terms
of equitability and fairness, it can
compromise the data quality of the

monitoring teams. Moreover, while
the teams explained many times the
difficulty and impracticality of this
system to villagers, the system was
agreed to meet village demands;
although in some cases when the
work was too difficult, villagers
preferred that KFCP employ a
permanent core team. A balance is
needed.
Whilst REDD+ activities currently
receive a lot of attention for ensuring
their equitability and fairness to
the local communities involved, the
projects must also remain deliver
quality for the MRV component
to ensure that beneficiaries gain
their rewards based on reduced

emissions. For payments based on
reduced emissions, the need for
verification in REDD+ (and therefore
data) will increase; with REDD+
experts assessing the quality and
accuracy of the data. KFCP put
in place a mechanism by which
negotiations could take place with
the villages facilitated by the KFCP
community engagement team and
the village TPK. It was felt, though,
that as the project progressed
and the communities were able to
attain more from the negotiations
to meet their needs, in some cases
this resulted in distortions of market
prices and the quality of data. Again,
a balance needs to be found.

Monitoring – a unique component of REDD+
REDD+ programs and projects are comprised of two field components; implementation activities to reduce carbon
emissions and MRV components to determine the level of carbon emissions reduced (as explained in Section 1.2).
Both these activities, to a large extent, take place in and around a project area, and should aim to recruit local
members of the community to participate in the activities, to the benefit of both parties (see Section 2.2). KFCP did
this through the medium of the Village Agreements.
Activities for collecting data
for environmental monitoring,
however, are distinct from activities
implemented to avoid emissions.
Village-level activities focussed on
interventions, and generally required
large numbers of participants,
for which on-the-job training is
generally sufficient. Data collection
and environmental monitoring
activities in contrast require a small
highly-trained permanent set of
skilled people to ensure a clear
understanding of the goals and
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science, a detailed understanding
of methods, high quality verifiable
data, and the opportunity to
continuously build on an established
skill set. Whilst effort should be
made to recruit the MRV team
locally, it should be appreciated
that this team has a distinct role,
and as such, mechanisms for
recruitment, training, supervision
and coordination may differ to
the activities to produce avoided
emissions.

KFCP did this through
the medium of the
Village Agreements.
Activities for collecting
data for environmental
monitoring, however,
are distinct from
activities implemented
to avoid emissions.
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Importance of education in monitoring
Monitoring activities within
REDD+ may not be immediately
understandable to the layperson.
Whilst community members may
immediately understand the
benefits of reducing fire incidence,
reforestation or small canal
blocking, they may struggle to see

the relevance of measuring tree
density or peat depth. It was noted
throughout activities and lessons
learned of the monitoring unit that
an increased understanding by
the community of the relevance
and importance of the monitoring
activities goes a long way to

circumventing challenges. With
increased village-level understanding,
issues related to recruitment, the
incidence of undesirable activities
in the monitoring areas such as
pilfering, coordination and the
implementation of activities all
reduced.

Data management
Monitoring activities in any REDD+ project necessarily accrue large volumes of data. This data must be readily readable, sharable and ready for analysis. Managing and validating such large volumes of data is time-consuming and
proper forethought to data-management and storage before the data starts to be collected ensures data integrity and
verifiability in the long-term.

3.2. Summarised Recommendations

Based on the above discussion and the key lessons learned summaries presented at the end of each section in chapter
two, the following overarching recommendations are made.

It is extremely valuable to have specialist teams made up of both the project and the local community members that
work towards disseminating the purpose and activities of the project, including the monitoring, to the local residents.
They also act as the mediators in discussions and negotiations. These teams must however
a. Fully understand the principles, theory, science and objectives of the intended activities
b. Negotiate fairly to achieve compromise and outcomes that meet the needs of both parties
c. Set time aside for both the field teams and the community teams to ensure the work-plans and needs are fully
and clearly disseminated to the community.

Opportunities to participate in monitoring teams on REDD+ programs and projects should be made available to all
local residents in a fair manner. However, it is preferable that the selected teams are permanent, highly trained, and
made up of the best-qualified members.
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Training the monitoring teams is essential. Time and budget should be allowed for this process. Additionally,
specialists should be employed who know the environment and work closely with the field teams to train members,
refine methodologies based on field conditions and provide support during the field activities.

Highly-trained teams and supporting scientific specialists are of key importance to trialling and developing new, bestfit methods to ensure the carbon measurements are of high quality and fully reported, in keeping with international
standards. This is especially the case when working in unusual ecosystems, such as tropical peatlands, for which
international methodology is not fully developed and novel techniques must be explored, reported and justified.

High quality carbon monitoring can be expensive, however, strategies can be employed to ensure time- and costefficiency, such as a) providing a contingency budget, b) having staff in the villages to improve planning, and provide
market and environmental condition information that can be incorporated into budgets, c) aiming for fair and honest
negotiations with villages that reflect true market costs and d) being efficient and focused in the training component of
monitoring.

Data management is a key component to monitoring and one that is frequently overlooked. Forward planning for the
methods of data storage, management and analysis should take place at the start of the activities, in the same way
field methods are first designed and trialled before beginning the activities.
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