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Executive summary
The present report starts with a brief overview on drivers of historical deforestation and forest degradation at
national level and embeds the situation at local level in Central Suau of Suau Rural Local Level Government in
Milne Bay province with more details. The report is the deliverable 2 in the project “Project Design Document
Development for Forest Carbon Project (Logged – Protected Forest) in Central Suau” financed by GIZ and
developed in close cooperation with Papua New Guinea Forest Authority.
In Papua New Guinea, land allocation for development under various forest land lease schemes to
concessionaires for commercial logging, smallholder agricultural land expansion and infrastructural expansion
has led to a net loss of 4 million ha of forest from 1975 to 2005. The lack of analysis of determinants for the
Central Suau area and the importance of understanding complex historical chains of events leading to
deforestation and forest degradation are underlying for the study.
The methodology covers a remote sensing and historical land cover change analysis in conjunction with an
analysis of agents, drivers and underlying causes of deforestation and forest degradation following an adapted
existing conceptual framework. The scarcity of secondary data required the collection of primary data by means
of a Rapid Rural Appraisal and household survey (N=78) following convenience sampling in Central Suau.
The results on historical land cover and use pronounce the dominance of agricultural areas for subsistence food
crop production with scattered coconut plantation along the sea shore. Shifting cultivation practices have led to
the deforestation of primary and secondary forest at the extent of ~2,226 ha in total or 171 ha annually from
2001 to 2014. The trend has increased over time from the periods 2001-2011 to 2011-2014. The major drivers
are smallholder agricultural land expansion for food crop production such as yam or sweet potatoes and road
construction. The conversion of primary forest for coconut plantations is of secondary importance.
Results on historical land cover and land use changes show the transition of primary forest to secondary forest
covering 1,999 ha in total or 154 ha annually from 2001 to 2014 which is defined as forest degradation.
Additional degradation in primary forest areas has been observed but could technically not be uncovered in the
land cover change analysis due to the lack of high resolution imagery for multiple years. The first driver of
degradation is small-scale logging for home-consumed or locally sold timber continuously conducted from 2001
to 2014. The second driver is mid-scale logging by a provincial logging and saw mill operator from Alotau in
Leileiafa ward in 2010 under a Timber Authority contract.
The complex of identified agents, drivers and underlying causes has been described, whereas population growth
is a major underlying cause and in conjunction with agricultural land use as livelihood activity and scarce land
resources along the coast poses the high threat of deforestation on accessible primary forests.
The likely development of land cover changes and determinants in the future should serve as starting point for
the baseline development of forest use by concessionaires and associated forest degradation without the
REDD+ project.
The report follows a standard format. The Section 1 glances at the historical state of forest resources and
magnitude of historical deforestation and forest degradation as well as its determinants in Papua New Guinea
(Subsection 1.1) to provide the overall picture beyond the project area in Central Suau. The methodology is
explained thereafter (Subsection 1.2). The first set of results in Section 2 presents findings on historical land
cover and land use (Subsection 2.1) and historical land cover changes (Subsection 2.2). The second set of results
in Section 3 comprehends the description of major agents (Subsection 3.1), drivers (Subsection 3.2), underlying
causes (Subsection 3.3.) and chain of events leading to historical deforestation and forest degradation
(Subsection 3.4). Section 4 provides an outlook of likely determinants of deforestation and forest degradation in
the future
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1 Background and methodology
The “Background and methodology” section looks at the historical state of forest resources and magnitude of
historical deforestation and forest degradation as well as its determinants in Papua New Guinea (Subsection 1.1)
to provide the overall picture beyond the project area in Central Suau. The methodology is explained thereafter
(Subsection 1.2) which covers the primary and secondary data gathering, the spatial data analysis to identify
historical land cover changes and attribute these changes to land use activities, actors and underlying reasons.

1.1



Determinants of historical deforestation and forest degradation in Papua New
Guinea
Historical state of forest resources and magnitude of historical deforestation and degradation

Together with the provinces of Papua and Papua Barat in Indonesia, the forests of Papua New Guinea (PNG)
are the third largest expanse of rainforest on earth after the Amazon and Congo basins. The forests of PNG
cover ~29 million ha (FAO 2010, FAO 2011). Primary forest (rainforest) comprises up to 26 million ha (FAO
2010, Babon and Gowae 2013), Other naturally regenerated forest 2.4 million ha, Planted forests up to 90
thousands ha. Accordingly, >57 % of the total area of the country and ~90 % of the total forest area is covered
by primary forests. The growing stock averaged across all forest types amounts to 95 m³ per ha (FAO 2010). The
total biomass stock in unlogged rainforests averages at 358 tons per ha and 161 tons per ha in logged rainforests
(Bryan et al. 2010). The PNG Forest Authority (PNGFA) states that ~52 % of the natural forests are classified
as production forests (15 million ha), and 48 % are dedicated for conservation (protection forest ~1 million ha
and reserve forests 13 million ha). 97 % of the forest land is under customary ownership (FAO 2010).
Primary forests have been predominant in providing products for domestic and/or international markets such as
timber, woodfuel, food and fibre and but also in maintaining ecosystem services such as carbon sequestration or
storage, watershed protection, water supply, soil stability and fertility. The explicit conservation of forests for
climate change mitigation as ecosystem services has not been widely undertaken as there have been no direct
benefits to landowners yet. As a result, significant areas of primary forest face acute and imminent threats as
indicated by an annual deforestation rate of primary forests of annually 0.5 % between 1990 and 2010 (FAO
2010) and deforestation and forest degradation of annually 1.4 % between 1972 and 2002 (Sherman et al. 2008).
Between 1972 and 2002 there was an annual net removal of ~62 million tons woody biomass through forest
degradation1 (Shearman et al. 2008).


Determinants of historical deforestation and forest degradation

At national scale Babon and Gowae (2013), Filer et al. (2009, 2011) and Shearman et al. (2008) provide the latest
overview on drivers of historical deforestation and forest degradation.
Historical deforestation has been the conversion of either previously degraded forest for the establishment of
cash crop plantations by foreign companies or local communities, the expansion of agricultural land by
converting secondary forest previously used as forest garden, or intact primary forest, e.g. for the
expansion of built-up land such as road infrastructure. A loss of some 4 million hectares over a 30-year
period from 1975 to 2005 is partially attributed to the aforementioned drivers in addition to mining
developments, and various natural disasters (FAO 2009). Customary forest land under development by the
Special Agriculture and Business Lease (SABL) agreements has been largely directly converted by foreign
concessionaires to plantations, mainly oil palms, at a magnitude of 4.3 million ha between 2003 and 2010
(Babon and Gowae 2013). Notably, parts of these concessions are merely logging projects in disguise lacking the
conversion to oil palm plantations (Filer et al. 2009). Alternatively, oil palm plantations or gardens for other cash
1

926.5 million tons of carbon is equivalent to 1853 tons of dry matter woody biomass from 1972 to 2002.
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crops (e.g. coconut) and vegetable for subsistence (e.g. yam) constitute the subsequent land use after contracts of
logging concessions in Forest Management Agreement (FMA) areas are expired (Field survey 2014).
Agricultural land expansion into degraded forest occurs mainly for subsistence and to a lesser extent for
commercial agriculture (Shearman et al. 2009).
The annual real growth rate of the GDP of 6.6 % (2008-2013) is both, underlying to and result of continuous
investments in infrastructure and urban expansion which is frequently at the expense of forest cover.
Mining activities and forest fires do play a subordinated role (Shearman et al. 2008, 2010, Babon and Gowae
2013).
Historical forest degradation has been triggered by logging (Shearman et al. 2008), which is made up of
commercial logging (Babon and Gowae 2013) and logging for subsistence. Commercial logging is
predominantly practiced as large-scale selective logging by industrial timber concessionaires who supply
to the international timber market. The international demand for roundwood, such as from Rosewood
(Pterocarpus indicus) and Kwila (Intsia sp.), has triggered annual exports of 2.4 million tons in the last decade with
an increasing export trend of annually 6.3 % from 2003 to 2012 (FAO 2014). The logs are mainly cut in natural
forests designated as FMA, Local Forest Areas (LFA) and Timber Rights Purchases (TRP) areas, which are
opened up for development and amount to more than 10.5 million ha (Bun et al. 2004). They are under
concessions in a first step before forest is to be entirely converted for subsequent land uses such as oil palm
plantations (Field survey 2014). The area and number of timber concessions had increased over the years from
an area of a little over 1,000 hectares in 1940 to over 11 million in 2009 (FAO 2009). The concessions played the
important role of acting as “vehicles” for immediate development (in contrast to logging projects in disguise, see
‘Historical deforestation’).
The domestic wood consumption grows as population grows annually at 2.2 % (2009-2013) and triggers
additional forest degradation, especially in the absence of imports / alternative construction and cooking
materials. A major determinant is selective logging in timber areas where Timber Permits (TP) are granted to
small- to medium scale domestic logging operators. Natural forests are also a vital resource for the
population particularly in the remote rural areas of PNG (88 % of the 6.6 million inhabitants in PNG) delivering
timber for home consumption and domestic markets (FAO 2011). Small-scale tree logging by local resource
users such as forest-dwelling households is commonly practiced for home consumption. In addition,
woodfuel is required to contribute to the total primary energy supply (57 % of the total population) and to cook
in particular (67 % of the total population) (FAO 2014).
Underlying to illegal and uncontrolled logging and forestland conversion is the existing land tenure system which
poses an obstacle to rural development and disputes over land, resources and benefit sharing remain key
justice issues at the local scale in PNG. In areas where rapid changes in natural resource endowments are
occurring, conflicts that follow these developments are inevitable and traditional authority structures (clans at
local scale) are largely incapable to govern and resolve disputes fuelling uncontrolled and illegal logging.
The currently in-place land lease-lease back arrangements with foreign private companies for up to 99 years have
evidently led to the transfer of 5.1 million hectares of customary-owned land to unrepresentative
landowner companies in cooperation with foreign companies. In 2009, there were about 55 approved timber
permit operators in the country with a total committed forest area of 9 million hectares of lowland forest.
The lack of a multitude of analyses of the drivers of deforestation and forest degradation at subnational scale is a
major impediment to both, effective forest conservation and forest use at subnational scale. The report aims to
identify the primary anthropogenic agents (i.e., who), drivers (i.e., what) and underlying causes (i.e., why) of
deforestation and forest degradation in the Central Suau area. Once identified, these agents, drivers and
underlying causes will be analysed to determine the most significant contributors to the loss of forest and
depleting growing stocks and contrast it to the national level situation.
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1.2

Methodology

1.2.1 Spatial analysis of historical land use and land cover changes
The methodology employed for the spatial data analysis of historical land use and land cover as well as land
cover changes is straightforward and comprises 1) the identification of appropriate data sources for satellite
images, 2) the definition of forest in line with the official definition in PNG, 3) the definition of classes of land
cover, 4) the definition of temporal boundaries of the Land Cover Change (LCC) analysis, 5) the stratification
approach and 6) the steps in creating land cover change matrix.


Data sources
The LCC analysis utilised the following data sources:
o

o
o
o
o

The JICA - PNGFA Milne Bay Forest Base Map 2012. One of the key outcomes of the recently
completed JICA-PNGFA Project2 is a national level forest base map known as the National Forest
Base Map 2012. The Base Maps were developed using optical satellite imagery (RapidEye), Radar
satellite data (ALOS-PALSAR) and existing data (JICA-PNGFA Brochure 1312).
A range of Landsat 7 and Landsat 8 imagery downloaded from the USGS website.
Images on Google Earth
Boundary of the Preliminary Project Area (PPA) from PNGFA (central_suau_new_poly.shp)
Forest Inventory Mapping (FIM) System - definitions of forest strata.

A complete list of the data used for the LCC analysis is listed in Annex 1.


Definition of forest
PNG has not submitted an official forest definition (minimum indicator values for forest) to the UNFCCC.
In the absence of this definition, we used the national definition (GoPNG 2014).
The official definition of forests indicates the minimum area to distinct forest from non-forest, among other
indicators, and is used to adjust the minimum mapping unit in historical land cover classification. As a
consequence, the area of each polygon of forest mapped is at least as large as defined hereafter.
The Government of PNG defines forest as follows:
“Land spanning more than one (1) hectare with trees higher than three (3) meters and a canopy cover of
more than ten (10) percent (%)” (GoPNG 2014).
Note that the PNG definition of forest is not clear on restrictions to natural forest areas or the inclusion of
timber plantations. The FIMs strata definitions state forest excludes “Land that is predominantly under
agricultural or urban land use”. Therefore in the Milne Bay Base Map the following are classified as nonforest strata:
o
o

Mature coconut plantation, which is classified as agriculture plantation
Plantation forests, which are classified as forest plantation

JICA-PNGFA PROJECT: Capacity Development on Forest Resource Monitoring for Addressing Climate Change, 20112014.
2
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Definition of classes of land cover
The strata are broadly based on those found in the Milne Bay Forest Base Map 2012, but the following
adjustments and combinations have been made for the LCC analysis:
Creating a Combined “Primary Forest” Stratum: A single “Primary Forest” stratum has been created for
the purposes of the LCC analysis, which is defined by existing forest classes. All of the following four forest
classes identified in the Milne Bay Forest Base Map are included:
o
o
o
o

Low Altitude Forest on Uplands
Low Altitude Forest on Plains and Fans
Lower Montane Forest
Littoral Forest

The individual strata will be used in subsequent reports (inventory report and PDD) and indeed are likely to
be further broken down. However for the purposes of the LCC Analysis one global forest strata is
considered sufficient.
Creation of a “Secondary Forest” Stratum: In the Central Suau area agriculture is dominated by a shifting
cultivation system. Under this agriculture system secondary forests regenerate in ex-cultivation areas and are
commonly associated with new clearance, fallow areas and residual pockets of primary forest in a
heterogeneous mix. In the Milne Bay Forest Base Map these areas are predominantly found in the
“Agriculture” stratum. However they also qualify as forest following the above definition.
In the absence of clear guidance as to what “predominantly under agricultural land use” means, for the
purpose of this LCC analysis secondary forests have been separated from agriculture. Therefore the decision
on whether to categorise these areas as forest or non-forest can be made at a later time. It should be noted
that defining the cut-off between agriculture (non-forest) and secondary forest in shifting cultivation areas is
somewhat subjective – in the long term guidance is required to address this issue. The table below sets out
the strata used for the LCC analysis.
Table 1: Land Cover Strata Used in the LCC Analysis
Land Cover Strata

Description

Primary Forest

This stratum combines the four primary forest strata found in the PPA. In the
PPA this strata is dominated by Low Altitude Forest on Uplands (90% of the
area). This stratum includes primary forests subject to selective logging.

Secondary Forest

Consists of old shifting cultivation areas where a tree canopy has regenerated
and is dominant. Vegetation consists of a mix of pioneer species, fruit trees,
and scattered small residual pockets of forest. May also include scattered small
pockets of more recent clearance, and also small pockets of degraded primary
forest.

Mangrove and Nipah

Dominated by mangrove with small areas of associated Nipah.

Agriculture

Consists of areas dominated by recent clearance for shifting agriculture. Land
cover has no or a low canopy.

Agriculture Plantation

Agricultural plantation. In the project area this is limited to coconut
plantations generally located around the villages.

Grassland and Herbland
Lakes and Large Rivers
Deforestation Analysis
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Temporal Boundaries
Three land cover stratification datasets have been generated – 2001, 2011 and 2014.
The start of the historic reference period is set at 2001. Excellent cloud free Landsat 7 images over the
whole Central Suau area is available for that year. Since the striping issues with Landsat 7 started in 2003 –
these images do not suffer from striping.
A mid period analysis is made at 2011. This dataset was generated using data from two sources:
o
o

Landsat 7 images from 2011.
The JICA - PNGFA Milne Bay Forest Base Map 2012 Land Cover stratification.

The benchmark analysis is at 2014. The 2014 dataset was generated from a range of Landsat images from
2013 and 2014.


Stratification Approach
The best imagery dataset for the area is the 2001 dataset. This dataset has been used as the starting point for
the LCC analysis. Subsequent imagery for the study area all suffers from various quality issues:
o
o
o

Landsat 7 images from 2011 - 2014 period all suffer from cloud cover over parts of the PPA as well as
heavy striping. Multiple images were used to increase cloud free coverage.
Landsat 8 image from 2014 provides useful data over coastal areas but is cloud covered in the hilly
interior of the PPA.
The steep topography over much of the PPA means there is a lot of shadow effect in the Landsat
images

The condition of the data meant that manual heads up digitising on digitally enhanced images was the
preferred stratification method for generating the 2011 and 2014 land cover datasets.
o
o

Land cover change in the PPA consists mostly of shifting cultivation moving into forest areas along
the coastal belt and close to villages. As such land cover changes are fairly localised and predictable.
The PPA is relatively small and as field teams spent 6 weeks in the field there is a high degree of
familiarity with the area.

Mature coconut plantation areas were digitised off a high resolution image on Google earth.
The minimum mapping unit employed in the analysis is equal to 1ha and thus is in compliance with the VCS
requirements to be equal to or greater than the minimum area definition of forest.


Steps in creating land cover change matrix
The procedure in creating the LCC matrix contained four basic steps.
Prepare: It was ensured that the maps for each individual date use the same classification system and the
images are consistent in terms of area covered.
Overlay: GIS software was used to overlay land use maps from two different dates. The overlay process
created a new table – called an attribute table – where each polygon in the map contains the recorded land
cover on both the first and second dates.
Simplify: The attribute table has been reduced to the set of unique combinations of LCC. Each individual
polygon contains the land cover code for the dates in the LCC analysis. The different LCC change
combinations were listed for each polygon. In order to reduce the attribute table to unique combinations of
LCC, each distinct land cover transition had to be identified with its areas summed.
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Create the LCC matrix: Information within the attribute table of LCC was an input to develop a LCC
matrix. The area values were summarized for each combination of LCC.

1.2.2 Analysis of determinants of historical deforestation and forest degradation (agents,
drivers and underlying causes)
The analysis follows the conceptual framework by Geist and Lambin (2001) which links human activities and
land use to land cover by distinguishing agents, proximate and underlying causes of deforestation and forest
degradation. Proximate causes can also be referred to as drivers.
Figure 1: Conceptual framework for analysis of determinants of historical deforestation and forest
degradation

(Terrestrial Ecology)
(Maintenance)

(Modification)
Land cover #2

Land cover #1
Land cover #3

Drivers

(Maintenance)
Social context (Agents,
Non-agents)

Land use #1

(Environmental Impacts)

(Conversion)

Underlying causes

Land use #2
Source: Adapted from Turner et al. (1993) in Geist and Lambin (2001)
The links between underlying causes, driving forces, land use and land cover changes have been conceptualized
in literature and synthesized by Geist and Lambin (2001). Drivers of deforestation and forest degradation are
strongly connected to human activities (land uses) which alter the physical environment and thus have a direct
impact on the existing type of land cover. Examples cover agricultural expansion or wood extraction. Land cover
is characterized by biophysical attributes of the earth’s surface, e.g. the spectral signal of different vegetation
types from remote sensing. Land use activities are pursued by land use right holders, e.g. local communities
making a living from cultivating land. They may strive for generating in-kind income for direct home
consumption (self-sufficiency) or cash income for investments into alternative livelihood activities and the
purchase of consumer goods. Land users striving for the expansion of land use areas into forest land cover can
Deforestation Analysis
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be defined as agents of deforestation or forest degradation, depending on the type of impact on existing forest
land cover, inherently the modification (decrease) of the growing stock or permanent conversion of forest to
non-forest cover. Underlying causes are fundamental forces that underpin the drivers of deforestation and forest
degradation. A complex of social, political, economic, technological and cultural variables can determine the
initial conditions in the human-environment relations. As an example, poverty is underlying to the endeavour of
small-scale land holders to make a living by expanding their food crop production from cultivating new plots,
which may be covered by forest leading to various stages of forest modification and/or forest conversion to
agricultural land. The impact of land cover changes may exert negative environmental impacts on the resource
base of land users, aggravating the magnitude of underlying causes. An example may be the higher risk of
landslides from cleared forests on steep-sloping land, leading to the need for higher costs of protection measures
for cultivated land (e.g. terraces) which may make land users worse off than without additional land cultivated.


Method and tools employed to identify agents, drivers and underlying causes
Data on agents, drivers and underlying causes was gathered by means of a Rapid Rural Appraisal combining
several methods to pragmatically gather information from the Central Suau communities. A combination of
both qualitative and quantitative methods were used to elicit data, ranging from general group discussions
and stakeholder analyses using Venn diagrams, to household survey questionnaire for collecting basic
demographic and economic data.
For optimal coverage of the REDD+ pilot area, a total of 10 Wards out of the total 22 were selected, 3 from
the Western Suau (Dahuni, Kaukau, Silosilo), 3 from the Central Suau (North Sea-sea, Isudau, Sabaia) and 3
from the Eastern Suau (Navabu, Suau Island, Sibalai), plus one community located inland (Leileiafa).
The household survey carried out was based on convenience sampling rather than stratified sampling or
randomly selected households mainly due to time limitation and restricted transport means. The social team
conducted the in-depth interviews with people available or present at the time of the visit and during the
focus group discussions. By this means, 10 % of the total households per Ward were sampled based on the
total number of households in the Ward after consultation with the community counsellor and recorder. The
total number of surveyed households amounts to 78 (Male: 60; Female: 18).
A total of 22 focus group discussions (FGDs) were done for all males and females in every Ward, with
group sizes varying between 10 and 20 respondents.
The analysis of results bases on collating existing data and summarizing results from the culturally sensitive
household survey. Results give an abstract picture of what it is like in the Wards that were visited but they
are not representative from a strict statistical perspective. The description of agents characterizes them by
population share, current land use and main livelihood activities among other variables.
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Table 2: Rapid social assessment: Wards consulted, tools employed and magnitude of sampled
households
No

Date

Name of Ward
visited

Total no. of people
attended focus group
discussions

Location
in
Central
Suau

No. of household
interviews
(N=78, Male=60,
Female=18)

1

6th -8th/09/14

Dahuni

23 (16 men,7 women)

East

6

2

9th /09/14

Kaukau

23 (13 men, 10 women)

East

6

3

10/09/14

Silosilo

-

East

4

4

12/09/14

Isudau

33 (23 men, 10 women)

East

8

5

13/09/14

Savaia

-

Central

6

6

13/09/14

Navabu

21( 14 men, 7 women)

Central

9

7

14/09/14

North Seasea

17 (17 men)

Central

12

8

14/09/14

Suau Island

20 ( 12 men, 8 women)

West

9

9

15/09/14

Sibalai

-

West

10

10

19/09/14

Leileiafa

-

North

8

The drivers of deforestation are addressed by four questions in the survey questionnaire pertaining to ways
of gardening; cash crop planting; people’s involvement in logging activities which includes using of
chainsaws and allowing timber companies into the area to cut trees. The results were triangulated by
supplementary participatory observation of land use activities and random walks.
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2 Historical land cover, land use and land cover changes in Central
Suau
The result section “Historical land cover, land use and land cover changes in Central Suau” presents findings on
historical land cover and land use (Subsection 2.1) and historical land cover changes (Subsection 2.2).

2.1

Historical land cover and land use

Central Suau, located in Alotau District in Milne Bay Province comprises ~60,000 ha of land which follows the
PNGFA boundary definition of the Central Suau area (Table 3).
Table 3: Benchmark land cover classes in Central Suau in 2014
Land Cover Class
Primary Forest

Area (ha)

%

41,846

70.0

Secondary Forest

4,554

7.6

Mangrove

3,025

5.1

Agriculture

8,893

14.9

Agriculture Plantation

546

0.9

Grassland and Herbland

618

1.0

Lakes and Large Rivers

279

0.5

59,761

100

Total

The benchmark land cover distribution for 2014 indicates that 70 % of the area is covered by primary forest,
mainly Low Altitude Forest on Uplands (90% of the area). Primary forest is predominantly located in the
mountainous central, northern and eastern part of Central Suau which is less accessible and dissected by rivers
and gorges but also stretches to the western tip of the area (Figure 2). Central Suau is among the areas, which
have not yet been put under active logging concession and primary forest has remained largely untouched apart
from small-scale logging and a mid-scale logging operation in 2010 (see Section 3.2).
An extensive mangrove area represents 5 % of the total area, found mostly in the north-west in Mullins Bay (see
Figure 2). At low tide, the Mangrove area makes an invaluable place for fetching mud craps3 as major cashincoming generating activity via sale on the nearby local market in New Britain Enterprises Oil palm plantations.

More efficient fetching methods by means of nets have been reported to contribute to reduced crap populations (while
traditional method yields approximately 20 to 30 craps per day, up to 120 craps by the advanced method have been reported
in Leileiafa). Another factor that is considered by villagers to reduce the crap population is the deposition of herbicides in
the Mangrove area washed out from surrounding oil palm plantations.
3
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Figure 2: Distribution of benchmark land cover classes in Central Suau in 2014
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The secondary forest class consists of old shifting cultivation areas where a tree canopy has regenerated.
Secondary forest has been previously logged primary forest before burnt and cultivated; and is commonly used
as forest garden where fruit trees like banana, and other crops like cassava or coconut are grown. These areas are
scattered in the vicinity of villages with larger plots in some distance to the settlements. In the Milne Bay Forest
Base Map by PNGFA, the secondary forest areas are predominantly found in the “Agriculture” stratum, because
the use of land is taken for delineation.
A traditional system of shifting cultivation is practiced by the majority of the 22 villages in the immediate
surroundings of homesteads and sums to approximately 15 % of the total area. This is the actually cultivated area
under annual crops (“Agriculture”) like yam (Dioscorea esculenta and D. alata) and sweet potato plus fallows. Very
small plots of betel nut palms or scattered small pockets of secondary forest may also be included. The result
differs from the feasibility study partly due to the different classification of naturally regenerated fallow areas
which are distinct from just cleared land in the remote sensing analysis and are classified as “secondary forest” in
the feasibility study (Stanley 2013).
Agricultural plantations cover coconut plantations around the villages and along the coast. Oil palm plantation
establishment has not been an option to farmers due to the absence of road infrastructure and steepness of most
of the terrain (Field survey 2014). Forest plantations do not exist in Central Suau.

2.2

Historical land cover changes

The results of the LCC analysis comprise the extent of historical land cover changes as displayed in the land
cover transition matrix (Table 4) and complemented by the spatial distribution of deforestation and forest
degradation from 2001 to 2014 (Figure 3). Additional transition matrices for the periods from 2001 to 2011 and
2011 to 2014 are added in Annex 3.
The primary forest area has been reduced by ~3,200 ha over the 13 year period, or 246 ha annually from 2001 to
2014. This represents a 7% reduction in primary forest area in favour of secondary forest (increase by ~2,000 ha)
and agricultural area (increase by ~1,100 ha). At the same time, secondary forest was also converted to
agricultural land, which makes the net expansion of agricultural land used for annual crops (increase by ~1,900
ha); only relatively limited areas have been lost to plantations and grassland (see Table 4).
The trend of annual primary forest conversion is increasing over time as suggested by 196 ha (2001 to 2011)
versus 413 ha (2011 to 2014) primary forest transition to other land cover classes (see Annex 3). Of outstanding
importance has been the increase of agricultural land expansion over time from 111 ha annually from 2001 to
2011 against 256 ha annually from 2011 to 2014. In contrast, agricultural plantations face a slight increase versus
a slight decline in area extent in the first historical period versus the second historical period. Thus, the
cultivation of coconut palms does not explain much of primary forest conversion but rather took place between
2001 and 2011 on existing agricultural and fallow land, where actual control and guarding of this cash crop had
been ensured.
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Table 4: Historical Land Cover Changes from 2001 to 2014
Land Cover 2014 (ha)
LCC 2001 - 2014

Primary
Forest

41,846

Primary Forest
Secondary Forest

Secondary
Forest

Agriculture

Grassland
and
Herbland

Lakes and
Large
Rivers

Grand
Total
(ha)

Area
Change
(ha)

Area
Change
(%)

1,999

1,091

0

107

45,042

-3,196

-7.1%

2,555

954

12

62

3,583

971

27.1%

3,025

0

0.0%

3,025

Mangrove

Land
Cover
2001
(ha)

Mangrove

Agriculture
Plantation

Agriculture

6,729

123

165

7,017

1,876

26.7%

Agriculture
Plantation

91

410

22

523

23

4.4%

30

0

262

292

326

111.7%

279

279

0

0.0%

279

59,761

Grassland
Herbland

and

Lakes and Large
Rivers

Grand Total

41,846

4,554

3,025

8,893

546

618

In addition to the magnitude of land cover changes the location of changes has been detected (Figure 3). For this purpose, deforestation is defined as the
conversion of primary and secondary forest to non-forest land cover classes and degradation is defined as the transition of primary to secondary forest that is
actually regeneration forest with inherent lower growing stock compared to primary forest. Any degradation within primary and secondary forest classes could not
be quantified due to the lack of a time series of high-resolution images.
Deforestation of primary and secondary forest amounts to ~2,226 ha in total or 171 ha annually from 2001 to 2014. This figure is of course not related to the
~3,200 ha of primary forest transition to other land cover classes as revealed earlier with comprises deforestation and forest degradation. Degradation as defined
here sums to 1,999 ha in total or 154 ha annually for the same time period.
There are no clear patterns of deforestation and forest degradation though many of the larger plots are degradation areas, they are mostly scattered along the
coast, with the exception of Leileiafa where access to Mullins Bay is warranted at high tide through creeks in the Mangrove forest. The inner Central Suau forest
has not been encroached, the area is inaccessible by terrain and relatively far apart from settlements which are dotted along the coast. However, the LCC analysis
is relatively coarse in resolution (30m x 30m) which filters out small-scale changes in canopy cover in primary forests.
Deforestation Analysis
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Figure 3: Deforestation and Forest Degradation from 2001 to 2014
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3 Determinants of historical deforestation and forest degradation in
Central Suau
The result section “Determinants of historical deforestation and forest degradation in Central Suau”
comprehends major agents (Subsection 3.1), drivers (Subsection 3.2), underlying causes (Subsection 3.3.) and
chain of events leading to historical deforestation and forest degradation (Subsection 3.4).

3.1

Agents of deforestation and forest degradation

The population in Central Suau is estimated at ~7,400 inhabitants in 2011 and extrapolated to 2014 by a 3.75
% growth rate to 8,255 inhabitants. The number of people per household amounts to 5 which results in
~1,651 households in Central Suau in 2014. It is assumed that more than 90 % of the households are engaged
in farming, 1485 households in total. This comprises food and cash crop production as well as keeping
livestock, pigs and poultry mainly on small land plots located typically next to the narrow flat strip of land
used for housing right on the coast.
Farm households holding forest resource use entitlements and their descendants potentially belong to the
major agent group which a) has converted primary forest to secondary forest (regenerated shifting cultivation
area) by logging and burning or b) has selectively logged primary forest. However, the household survey
conducted (N=78) (Field survey 2014) has indicated that
a)

25 households (32 % of responding households) have never cut trees,

b)

27 households (35 % of responding households) have cut trees for private uses, for home
consumption, and

c)

26 households (33 % of responding households) did small-scale logging for the sale of timber.

Out of the 78 participants, a total of 26 participants said they did sell their timber. Of these 26, twenty of
them sold it to Masurina Timber Company; two sold it to RH (Rihmbuna Hinjau); and one sold it to a small
scale timber company (name not given).
In addition to inhabitants of Central Suau, medium scale timber companies make up the second group of
agents degrading primary forests. Masurina Ltd. in Alotau has a diverse portfolio of business fields with saw
milling and trading sawn wood being one of them. The largest saw mill in Milne Bay province run by Saban
Enterprises has not yet been supplied with timber logs from Central Suau.
Construction companies which got awarded the contract for paved road piloting and construction by the
Provincial Government constitute the third agent group. They permanently cleared forested land to barren
land in the South of Leileiafa. Compensation has been paid to forest land owners for the removed trees,
though amounts are in transparent and small (Field survey 2014).

3.2

Drivers of deforestation and forest degradation

The results of the rapid social assessment and land cover change analysis allow distinguishing five main
drivers of deforestation and forest degradation in Central Suau. They broadly comprise:
1) Agricultural land expansion for subsistence (by means of shifting cultivation) leading to the
conversion of primary forest and secondary forest to agricultural land,
2) Agricultural land expansion for cash cropping (coconut) leading to the permanent conversion of
primary and secondary forest,
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3) Small-scale logging for home consumption leading to temporary or permanent degradation of
primary forest,
4) Small-scale logging for cash income generation leading to temporary or permanent degradation of
primary forest,
5) Road infrastructure development and expansion of settlement area leading to permanent conversion
of primary and secondary forest.
In contrast to neighbouring areas in Suau Rural Local Level Government (RLLG) where timber concessions
were already established in the past (Timber Rights Purchase (TRP) Agreement areas in Sugarei and Modewa
Gara, East Suau), large-scale timber concessions did not play a role in Central Suau yet. A Forest
Management Agreement (FMA) area has not yet been established in Central Suau which would allow the
concessionaire to selectively log more than 5,000 m³ per year for the period of 35 years (MPG 2008). Central
Suau remained untouched by large-scale logging by a concessionaire because, first, the recent designation of
Central Suau’s primary forest as production forest to be developed (MPG 2008), second, the topographic
challenges for large-scale development compared to neighboring areas (Stanley 2013, field survey 2014), and
third, the relatively limited potential of accessible merchantable timber in growing stock, partly attributed to
the topography (Field survey 2014).
Agricultural land expansion for subsistence is characterized by the type of land use denoted as ‘Shifting
Cultivation’ of herbaceous crops. This practice is a major routine activity of villagers every year. Subsistence
gardening is what people in Central Suau normally do to feed their family and survive. Like other villages in
Papua New Guinea, Central Suau villages plant staple food like yam, banana, taro and other. All participants
in the survey indicated that they practice gardening. The practice of shifting cultivation involves the cutting
and clearing of new plots of primary forest, plots of regenerated secondary forest or falow land periodically to
plant and tender crops.
Agricultural land expansion for cash cropping is characterized by opening up small plots of primary forest of
less than 0.5 ha where small-scale logging has already been conducted and convert it to coconut plantations.
Access to the road or the coast for transport to local markets nearby the new Britain Enterprises Oil Palm
plantations north of Leileiafa and the provincial market in Alotau has been observed to be important to
minimize transport costs. The undergrowth is removed by burning it and the subsequent land use is
determined by coconut and betel nut as main cash crops that warrant cash income in addition to in-kind
income for home consumption for diversification purposes (stated by majority of respondents). Accordingly,
73 out of the 78 households surveyed made the point that they have betel nut and coconut trees planted apart
from cultivating food crops.
Figure 4: Harvested betel nut (Left side) and plot of coconut trees (Right side)

Source: PNGFA (2014), Field survey (2014)
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Small-scale logging for home consumption can be described as timber production limited to single chainsaw
operations cutting posts, boards and other structural timber for village houses and demarcation of the
homestead and adjacent vegetable gardens. Logs felled are milled on the spot in the forest using hand held
chainsaws. Extraction of timber is done manually - no mechanical extraction is carried out. This kind of
timber production is widespread - it takes place in all villages. These operations remain undeclared and are
thus not included in official statistics in the PNGFA Provincial Office. Based on our analysis, local timber
production for home consumption has not been a major driver of land cover change in Central Suau over the
2001-2014 period.
Figure 5: Typical wooden house with grass-thatched roof built in Central Suau

Source: Field survey (2014)
Logging for cash income generation is conducted by villagers holding forest resource use rights from their
clans. Local chainsaw operators mill the logs on the spot (removing branches and defects, cutting the trees to
length according to assortments demanded by wood processing operators in Alotau, trimming it, and hauling
it to the road side). However trees to be felled are chosen carefully (felling is limited to a few species Rosewood (Pterocarpus indicus) and Kwila (Intsia sp.) in particular), and the distance between felled trees is
generally large so the impact on forest condition is limited. The transport by truck, mainly to Alotau, is
organized and paid by wood processing operators. The distribution of chainsaws to villagers by saw mill
operators (e.g. Masurina) has been reported. Small-scale logging up to 500 m³ per year per operator is
commonly practiced (MPG 2008) but does not have to be reported to the PNGFA Provincial Office in
contrast to logging in (Timber Authority) TA areas, which is attractive to saw mill operators as the quantity of
roundwood from logging does not show up in PNGFA’s harvest statistics. In general the monitoring of
wood quantities extracted from small-scale logging and other sources (e.g. thinnings in Eucalypt plantations
or from forest clearing for road construction) is based on consumed quantities reported by saw mills and
other operators, not the produced quantities in terms of actually cut trees. In addition to historical small-scale
logging by villagers, mid-scale logging by means of a TA, issued to Saban Enterprises Ltd in 2009 for logging
in the North East of Leileiafa ward, led to the extraction of a total wood volume of 4,800 m³. In general,
concessionaires are entitled to selectively log up to 5,000 m³ per year for the period of one year (TA type 014)
(MPG 2008). There was no other TA issued for logging in other locations in the Central Suau area, as
confirmed by the Provincial Forest Officer of PNGFA (Field survey 2014). That is reason why mid-scale
logging is considered as minor driver of forest degradation for the historical period looking at Cental Suau in
total.
4

See Milne Bay Provincial Forest Plan for explanations (MPG, 2008).
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Road infrastructure development and expansion of settlement area are two drivers that are defined by the
change of any kind of land cover with vegetation to built-up land. Three road construction/improvement
projects have been launched or already implemented in Central Suau.
Figure 6: Road piloted from Leileiafa to Fife Bay

Source: Field survey (2014)
First, an all-weather passable road has been planned and piloted from Leileiafa Ward to connect the Southern
Wards at Fife Bay like SeaSea. Second, the road from the expired timber concession in Gara Modewa to
Alotau is under improvement. Third, the road from Alotau to Leileiafa has been graded and gravelled in the
previous years, which makes Leileiafa a regular destination from Alotau by Public Motor Vehicles (PMV).
The expansion of residential area has been identified as secondary driver of deforestation since new houses
are predominantly built close to forest gardens that were established on already cleared primary forest areas
or in existing settlement areas in most of the cases observed. Patches of forest gardens or burnt area for
shifting cultivation are subsequently reallocated to construct the house and homestead of a descendent of the
family holding the customary use right to the land.

3.3

Underlying causes of deforestation and forest degradation

A multitude of underlying causes to deforestation and forest degradation has been identified, with the most
important to be
1) Population growth,
2) Rural development and poverty alleviation,
3) Market demand for timber and agricultural cash crops.
Population growth is a serious demographic pressure. The population in Central Suau is estimated at ~7,400
inhabitants5 (See Annex 4). Previous studies assumed a growth rate of 2.7 % from 2008 to 2012 (Stanley
2013) which has been exceeded by the estimated rate of 3.8 % based on more recent data from locally
available statistics.

5

Province planning office (2014)
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First results from the household survey confirm the high number of persons per household and present the
number of children per household (Table 5). 3 or more children live in more than 57 % of the interviewed
households. The rate of child bearing is high with a high fertility rate. The women of the majority of
respondents, who reported to have 1-2 children, are still in their reproductive years, between 18-34 years of
age.
Table 5: Number of children per household
Participants responses
(range)
Number
%

Do not have
Children

1-2
Children

3-4 Children

More than 4
children

Total

6

27

31

14

78

7.7

34.7

39.7

17.9

100

Source: Field survey (2014)
The fast-growing population is in need of space for houses and homesteads. Household’s descendants
commonly use their clan land. Agrarian land use is indispensable to make a living for the majority of
inhabitants in Central Suau and more land is needed to expand the cultivation of food crops for selfsufficiency. The cash economy is weakly developed.
Historical development plans by the Government of PNG (GoPNG) aim at rural development and poverty
alleviation in Milne Bay province. The previous Milne Bay Provincial Forest Five Year (2008-2013) Plan
(PFP) was prepared to guide economic growth associated with forest resource development in the province.
It translates into action through the Provincial Action Program (see Annex 1 PFP) (MPG 2008). The PFP
was complemented by the Milne Bay Province Five Year Development Plan which aimed at an effective
delivery mechanism bringing government services to the bulk of inhabitants of rural communities. For
example, the education plan suggested the opening of 13 schools between 2007 and 2014 in Suau (data for
Central Suau is not available) to bring formal education to the increasing number of children in the RLLG.
Forestry is considered a key player to bring tangible development to rural areas (Amos 2013). The PFP
contained development goals and guidelines specifying the development of forest extension activities
including management of Kiriwina and Daga nurseries (MPG 2008) for the production of seedlings of
indigenous tree species for the entire province (planned number: 10,000 annually from 2008 to 2012).
Furthermore, the Milne Bay Provincial Government (MPG) has prioritized small- scale enterprises for
portable sawmilling, woodlot plantings, and such other activities to be assisted by providing technical and
material support under the National Extension Program. Historically, only one TA nearby Leileiafa has been
authorized in Central Suau (see Section 3.2).
A recent development that has had limited impact in the past but will have wide-ranging impacts is the
upgrading and extension of two roads. While the construction itself is a driver of deforestation, the rural
development planning to establish the access to markets for local communities is an underlying cause. On
Central Suau’s eastern side, the dirt road to Leleiafa has been planned and actually is upgraded and extended
to Fife Bay. This will not only provide road access to Fife Bay, but also Avololo and SeaSea Avololo, along
with improved road access for several more communities. On the western border of Central Suau, a second
road planned and currently upgraded leads to the Modewa ex-timber concession. The development of
electrical power supply infrastructure remains unsure but there were no successful endeavours in Central
Suau in the past and the use of generators is currently the only option for electric power supply.
In addition, the GoPNG has promoted Milne Bay province as a tourist destination, and the airport at Alotau,
the provincial capital, has been upgraded to accept jet aircrafts. Yet, Central Suau does not benefit from this
decision, presumably due to its isolated location. Therefore, touristic activities remained sparse and
concentrated along the coast and while tourist infrastructure which potentially impacts forests practically does
not exist.
The link between rural development and deforestation and forest degradation has largely been determined by
the development of road infrastructure as described earlier and the promotion of small and mid-scale logging.
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The commercialization of timber and agricultural cash crops is determined by small-scale trade in local
markets with demanders being households engaged in off-farm business within Central Suau or wage laborers
of oil palm plantations to the North of Central Suau. Coconuts are also traded in the provincial market in
Alotau. Mid-scale saw mills (e.g. Masurina Ltd.) consume a certain share of traded saw logs for milling and
domestic sale of sawn timber in the province.
The coastal area of Central Suau is prone to heavy rains and floods from cyclones as just experienced in the
entire Milne Bay Province in 2014 with Suau RLGG being among the worst hit (Kana 2014). The
environmental impacts of changes in land cover from primary to degraded forest include increased soil
erosion and potential of landslides from heavy precipitation particularly throughout the peaks from March to
April and from September to October. Water runoff is the main cause of erosion which would make sites
with disturbed forest cover prone to soil loss. The argument of maintaining undisturbed forest cover is
particularly true for Central Suau where large natural forest areas are located on steep sloping land with more
than 40 % slope. An earlier Rapid Rural Appraisal confirms that the increasing number of landslides is
repeatedly mentioned as a problem in several villages (Stanley 2013).

3.4

Chain of events leading to deforestation and forest degradation

The chain of events combines the arguments gathered on determinants of deforestation and forest
degradation, i.e. agents, drivers, underlying causes, in a plausible manner.
Agents and the influencing underlying causes of deforestation and forest degradation lead to the observed
land uses. Different livelihood activities are pursued inherent to different options available to agents, which is
impacted by natural resource and labour endowments among other factors. Those livelihood activities
comprise the expansion of land use area which is associated with land cover changes either in terms of
permanent conversion (agricultural expansion, road construction) or in terms of modification (logging). The
LCC feeds back to the agents (and non-agents) in terms of environmental impacts that may threaten the
resource base for future land use.
The chains of events “Agricultural land expansion for food crop cultivation for home consumption by farm
households” is exemplarily depicted hereafter in a causal diagram.
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Figure 7: Agricultural land expansion for food crop cultivation for home-consumption by farm
households

(Terrestrial Ecology)

(Conversion)

Expanded production of yam, land suitability
for crop production, short distance to
homestead and other agricultural plots

Agricultural land
use for food crops
Accessible, unused
Secondary forest land

Farm households
Population increase,
Increased food
consumption from
home production

(Environmental Impacts: soil erosion, reduced
area productivity, threat to food self-sufficiency)

Agricultural land

Secondary forest
land

Source: Field survey (2014)
The major underlying cause for secondary (but also primary) forest cover change to agricultural land (annual
crop land) is that advances in agricultural intensity will probably not stem the pressure to clear forests of a
rapidly growing population which needs additional areas for producing food crops. Since the majority of
inhabitants makes a living from farming activities for subsistence the high population growth has led to an
expansion of agriculture to land previously covered by secondary forest, which is easier to clear than primary
forest. However, soils under primary forest are usually more fertile, and thus the first choice if accessible.
In most villages, within 500 meters of the coast, the flat areas give rise to hills and small mountains where
much of the agricultural production takes place. The pressure on land from an increasing population over the
last 20 years resulted in the cultivation of increasingly steeper areas at the expense of forests, causing high
erosion threatening the area productivity and subsequently the food self-sufficiency.
Additional chains of events have been elicit which follow the same logic and are added in Annex 5. They
comprise “Agricultural land expansion for cash crop cultivation for cash income generation by farm
households”, “Expansion of road infrastructure and settlement area for rural development and increased
population”
Figures 8 to 10 provide the photo documentation accordingly.

Deforestation Analysis

21

Figure 8: Clearing of primary forest for small-scale cash crop cultivation

Figure 9: Machinery used for road construction in previously cleared primary forest in Leileiafa
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Figure 10: Beams from small-scale logging (and chainsaw processing) for home-consumption by
farm households
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4 Outlook
In Milne Bay province, less than 3% of Milne Bay’s forest is protected. Central Suau is one of the regions,
where the forests are still pristine with abundant biodiversity and functional environmental services but the
designation of primary forest as conservation forest is not planned. Instead, commercial logging may play a
significant role in the future.
Without infrastructure investment, the continued inaccessibility of Suau by road to and from Alotau will stifle
most of the economic expansion, causing people to elect small-scale logging projects. However, since road
infrastructure particularly to Fife Bay and the expired timber concession in Gara Modewa (TRP Agreement6,
expired in 1998, covered 23,000 ha (PNGFIA 1998)) to Alotau is under improvement, smallholder cash crop
cultivation is likely to increase because transport to the provincial market by PMV or private trucks becomes
feasible. In the event of road improvements - namely the dirt road to Leileiafa being extended to Fife Bay,
and the western border road for the Modewa Gara ex-timber concession being upgraded - the access to
Alotau market for garden produce, crabs and fish will improve dramatically and likely to give a rise in trade of
agricultural commodities apart from “classical” cash crops such as coconut or betel nut. Offsetting some of
these land pressures is a slowly rising drift to town for the most educated minority, whose remittances are an
important income to a few communities.
Timber extraction under the planned FMA in Central Suau might be considered feasible by concessionaires in
the future. At least the Milne Bay Provincial Government has revealed a certain potential of the primary
forest in Central Suau as medium scale wood production area (PNGFA 2010)7. Rough calculations on the
accessible portion of primary forest suggest that less than 35,000 ha are technically feasible to be harvested.
The economic potential is likely to be much smaller due to uncertainties in area estimates and the expected
limited commercial share of growing stock (Field survey 2014). In the Provincial Forest Plan (PFP), the
Central Suau primary forest area was prioritized by PNGFA for development into a sustainable wood
production area, commonly by means of a 35-year natural forest concession. Given that basic temporary
forest road infrastructure is established for the hauling of logs to log ponds along the shore, logging
companies may ship their logs to Alotau and Port Moresby. Alternatively, the transport on roads directly to
the Central Sawmill run by Saban Enterprise Ltd.8 which currently gets logs supplied by Sagarai TA and
Gadaisu TRP outside Central Suau, is technically feasible. Almost all the acquired concession areas within the
province have expired except East Fergusson TRP and East Collinwood FMA, which causes PNGFA (2010)
to express concerns about the secured log supply to domestic saw mills particularly the Central Sawmill in
Ulabo which got the log supply from the expired Gadaisu and Sagarai TRPs. However, recent findings (Field
survey 2014) feed doubts on the sufficient capacity of the provincial market to absorb the sawnwood
produced in the Central Sawmill as biggest supplier of sawnwood in Milne Bay province. According to new
forest laws, timber exporting companies need to supply a certain share of logs to local mills for further
downstream processing in-country. Companies that fail to comply with the new laws will see their timber
permits revoked.
Oil palm plantation establishment will most likely not be a driver of deforestation in Central Suau in the
future, which confirms the finding by Stanley (2013).
Population pressure is likely to aggravate the shortage of suitable land for domestically produced food and
most likely a major determinant of additional forest clearing for agricultural land in the future. Continued
small-scale timber production is considered a potentially significant driver of forest degradation in the long
term, since population increases triggers additional consumption of structural timber in the villages.
The above-mentioned likely increase in smallholders’ involvement in the cash economy in addition to logging
by concessionaires for provincial and national timber markets and increased small-scale logging activities by
Since the Forest Act 1991 the acquisition of timber rights from customary owners takes place through a Forest
Management Agreement (FMA) which is the successor of the TRP.
7
Please note that the underlying report is titled to pertain to West Suau, which is misleading. After clarification with
Provincial PNGFA staff and the review of the sampling design map the Central Suau area is actually covered in Suau
RLLG.
8
Saban Enterprise Ltd is a subsidiary of Rimbunan Hijau Group of Companies, which previously were a sub-contractor
to the Sagarai/Gadaisu project, also in Milne Bay, before applying for and being allocated the necessary permit to
operate the sawmill at Ulabo, has been in Milne Bay for over 20 years.
6
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villagers all constitute threats to accessible and merchantable timber species in Central Suau. Thus
deforestation and forest degradation rates are likely to rise in the baseline without a REDD+ project to come.
The biological and financial potential of a REDD+ project to provide a viable alternative to logging by
concessionaires (not small-scale logging for home consumption) will be elaborated.
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Annexes
Annex 1: Data Sources
Table 6: Satellite Imagery
No

Item

1

Landsat 7 path/row 94/67 date Generally clear over project area. Minor
January 31, 2001
areas of cloud.

2

Landsat 7 path/row 93/67 date
January 8, 2001
Generally clear over project area.

3

Landsat 7 path/row 94/67 date Generally clear over project area. Heavy Downloaded
October 11, 2011
striping.
from
USGS
Landsat 8 path/row 94/67 date Project area significantly cloud affected.
website.
December 27, 2013
Heavy striping.

4

Condition

Source

5

Landsat 7 path/row 94/67 date Project area significantly cloud affected.
May 12 , 2014
Heavy striping.

6

Landsat 7 path/row 94/67 date Project area significantly cloud affected.
August 16 , 2014
Heavy striping.

8

Google Earth Imagery date April High resolution imagery of unknown Google Earth
6 2010.
source over the part of the study
area. Image not available for
download.
Use
limited
to
identification of coconut plantations
and mangrove areas.

Table 7: Other Spatial Data Sources
No

Item

Source

9

JICA - PNGFA Milne Bay Forest Base Map 2012.

JICA / PNGFA Project
Office Port Moresby

Raster image stratifying the area into Land Cover Classes based on
Remote Sensing Analysis of RapidEye Imagery 2010-2011.
10

Raster image slope class – GeoSar 5 tiles covering the project area.

JICA / PNGFA Project
Office Port Moresby

11

Boundary of project area - central_suau_new_poly.shp

JICA / PNGFA Project
Office Port Moresby
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Annex 2: Definition of LU/LC Strata on Milne Bay Forest Base Map 2012
Table 8: Definition of LU/LC Strata on Milne Bay Forest Base Map 2012
Forest
/ Code
Non Forest

LU/LC Strata

Definition from the Forest Inventory Mapping (FIM) System

Forest Land

B

Littoral Forest

The forest has an irregularly open, irregularly uneven canopy of medium (8-15m) crowns 20-30m y
in height.

P

Low Altitude Forest Low altitude forest on plains and fans. Crown diameter >8m. Canopy is generally 30–35m high y
on Plains and
and irregular in both height and closure. Stem diameters generally range from large (70-89
Fans
cm) to small (30-49 cm) but very large stems (90+ cm) are not uncommon. The floristic
composition is very mixed with no single-species dominance (definition for Pl).

H

Low Altitude Forest Low altitude forest on uplands. The canopy of this forest type is 25-30m in height, is generally y
on Uplands
only slightly uneven and has a 60-80% crown closure. Except for Araucaria, emergents
rarely exceed 40m in height. Very large stem diameters (90cm+) are rare except for
Araucaria. Floristically the forest is very mixed (definition for Hm).

L

Lower

M

Mangrove

Covers a wide range of communities from almost bare tidal flats with scattered halophytic herbs, y
to mangrove forest over 30m in height.

Mo

Montane

This forest “mossy forest” has a dense, even, dark toned, almost velvety textured canopy 5-15m n
in height, usually without emergents. Stems are very thin and crooked. (FIM mentions
altitude >3000m)

D

Dry Seasonal Forest

This forest has a fairly open canopy 20-25m in height with emergents to 30m and occasionally to n
40m. Stems are often low-branched and crooked.

Fri

Seral Forest

This forest has an irregularly open to open, irregularly uneven, medium (8-15m) to small (<8m) n
crowned canopy up to 30m in height. Large crowned (>15m) emergents, may be present.
The forest is heterogeneous, comprising many seral stages, from low forest to original

Deforestation Analysis

Present in Project
Area (y/n)

Montane Lower montane forest (above 1000m). This forest has an even to slightly undulating canopy 20- y
Forest
30m in height. Canopy closure varies from dense to slightly open. The canopy height
decreases with increasing altitude. Stem diameters are generally medium (50-69cm) to
small (30-49cm). The forest occurs throughout the mountain ranges in the 1400-3400m
altitude range.
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Forest
/ Code
Non Forest

LU/LC Strata

Definition from the Forest Inventory Mapping (FIM) System

Present in Project
Area (y/n)

levee forest, following changes in the course of a river. Riverine successions with
Casuarina grandis
Fsw

Mixed Swamp forest

The forest has an irregularly open, almost even canopy of medium (8-15m) to very small (<8m) n
crowns 20-30m in height. A dense under-storey of sago palms is often visible.

W

Woodland

The tree layer is low and open but the ground layer is usually dense and may include shrubs, n
herbs or grasses, or any combination of these three.

Sc

Scrub

n

Agriculture Landuse

y

Agriculture
Plantation

y

Qf

Forest Plantation

n

Sa

Savannah

n

G

Grassland
and
Herbland

n

Ga

Alpine Grassland

n

Gi

Sub-alpine Grassland

n

Z

Bare Areas

n

U

Settlements
and
Larger Urban
Areas

n

E

Lakes

y

Non Forest O
Land
Qa

30

and
Rivers

Large

SPC/GIZ Regional REDD+ Project

Annex 3: Complementary result on historical land cover and changes
Figure 11: Land cover distribution by year (2001, 2011, 2014)
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Table 9: Historical Land Cover Changes from 2001 to 2011 and from 2011 to 2014
Land Cover 2011 (ha)
LCC 2001 - 2011
Primary Forest

Primary
Forest

Secondary
Forest

43,085

Secondary Forest

Grassland
and
Herbland

Lakes and
Large
Rivers

Area
Change
(%)

Agriculture
Plantation

1,170

715

1

72

45,042

-1,957

-4.3%

2,958

551

12

62

3,583

546

15.2%

3,025

0

0.0%

Mangrove

3,025

Mangrove

Grassland and Herbland

6,704

124

190

7,017

1,109

15.8%

61

434

27

523

48

9.3%

96

0

196

292

254

87.0%

279

279

0

0.0%

279

59,761

Lakes and
Large
Rivers

Grand
Total

Area
Change
(ha)

Area
Change
(%)

Lakes and Large Rivers

43,085

Area
Change
(ha)

Agriculture

Land
Agriculture
Cover
2001 (ha) Agriculture Plantation

Grand Total

Grand
Total

4,129

3,025

8,126

571

546

Land Cover 2014 (ha)
LCC 2011 - 2014
Primary Forest

Primary
Forest

41,846

Secondary Forest

Land
Cover
2011 (ha)

Secondary
Forest

Mangrove

Agriculture

Agriculture
Plantation

Grassland
and
Herbland

828

375

36

43,085

-1,239

-2.9%

3,726

393

10

4,129

425

10.3%

3,025

0

0.0%

200

8,126

767

9.4%

3

571

-26

-4.5%

370

546

72

13.2%

279

279

0

0.0%

279

59,761

3,025

Mangrove

7,926

Agriculture

23

Agriculture Plantation

546

176

Grassland and Herbland
Lakes and Large Rivers

Grand Total

32

41,846

4,554

3,025

8,893

546

618
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Annex 4: Demographic indicators of Central Suau
Table 10: Demographic indicators of Central Suau
Number of inhabitants
No.

Ward / Indicator

Total

Total

Males

Females

2008

2011

2011

2011

Number
of Persons per
households
household
2011

2011

1

DAHUNI

886

496

390

109

8.1

2

BONABONA
ISLAND

225

115

110

51

4.4

3

KAUKAU

219

120

99

57

3.8

4

SILOSILO

370

184

186

122

3.0

5

NORTH SEASEA

256

121

135

79

3.2

6

SOUTH SEASEA

280

147

133

80

3.5

7

ISUDAU

288

151

137

61

4.7

8

ISUISU

570

303

267

85

6.7

9

SAGA’AHO

414

212

202

78

5.3

10

ISUDUIDUI

259

131

128

53

4.9

11

SAVAIA

262

127

135

51

5.1

12

OIAMAMANIA

182

100

82

43

4.2

13

ISUAE

237

111

126

45

5.3

14

NAVABU

443

233

210

99

4.5

15

SAVALALA

359

199

160

53

6.8

16

IPULAI

494

245

249

98

5.0

17

SIBALAI

361

189

172

78

4.6

18

SUAU ISLAND

471

243

228

99

4.8

19

BAIBAISIGA

159

83

76

31

5.1

20

GUNAIEDA
(MODEWA)

294

160

134

50

5.9

21

LELEIAFA

363

190

173

64

5.7

22

Subtotal Central Suau

7,392

23

Total Suau Rural LLG

6,6199

3,860

3,532

1,486

5.0

10

5,944

5,363

2,455

4.6

Share Central Suau at
Suau Rural LLG [%]

65

65

66

61

Annual % change of
population 2008-2011

3.75

11,307

Source: Province planning office (2014), Stanley (2013)
9
10

Stanley (2013)
Province planning office (2014)
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Annex 5: Additional chains of events leading to deforestation and forest degradation in Central Suau
Table 11: Overview on components of additional chains of events leading to deforestation and forest degradation
N
o.

Name of chain
of events

1

2

34

Description of component

Observed and
likely
environmental
impacts

Agent

Underlying
causes

Current land
use

Drivers

Land use
change

Land cover
change

Agricultural land
expansion for
cash crop
cultivation for
cash income
generation by
farm households

Farm households
with sufficient
resource
endowment for
cash crop
cultivation

Local and
provincial market
demand for cash
crops (coconut,
betel nut, etc),
poverty
alleviation,
Population
growth

Accessible
unused and
logged-over
primary/second
ary forest

Establishment of
forest gardens on
patches of
previously cleared
forest, Proximity to
roads (Alotau –
Leileiafa – Fife
Bay)

Accessible
unused and
logged-over
primary/secondar
y forest to forest
gardens, use of
shelter trees and
subsequent use as
agricultural land

Primary/
secondary forest
land cover
change to
agricultural land

Soil erosion from
heavy rainfall and
reduction in soil
fertility, threat of
reduced area
productivity and
cash income,
dissection of
habitats of
wildlife

Expansion of
road
infrastructure and
settlement area
for rural
development and
increased
population

Provincial
Government and
executing
construction
companies
(expansion of
road
infrastructure),
Households in
Central Suau
(expansion of
settlement area)

Rural
development
(potential for
tourism?) and
improving access
to provincial
market in Alotau
for promoting
cash economy,
Poverty
reduction,
Population
growth

Accessible
unused and
logged-over
primary forest

Road construction
on suitable routes
through dissected
mountainous area
from Leileiafa to
Fife Bay, Short
distance to other
roads, vicinity to
previously
developed land in
the North (New
Britain Enterprises
Oil Palm
plantations) and
ex-timber
concession in West
Suau

Accessible
unused and
logged-over
primary forest to
road
infrastructure and
homesteads

Primary forest
land cover
change to builtup land

Landslides and
soil erosion in
gullies from heavy
rainfall, threat to
residential areas
along the roads
and disturbed
access to markets,
dissection of
habitats of
wildlife

SPC/GIZ Regional REDD+ Project

N
o.

Name of chain
of events

Description of component
Agent

Underlying
causes

Current land
use

Drivers

Land use
change

Land cover
change

Observed and
likely
environmental
impacts

3

Logging for
subsistence by
households
holding forest
resource use
entitlements

Farm households
holding forest
resource use
entitlements from
affiliation to clans

Timber selfsufficiency,
negligible access
to timber market,
forest resource
use entitlements
from affiliation to
clans (Land
tenure system),
Population
growth

Accessible
unused primary
forest

Small-scale
selective logging,
proximity to
homestead,
proximity to
road/track,
Accessibility
defined by slope
and terrain
dissection by rivers

Unused primary
forest to loggedover primary
forest

Primary forest
land remains
primary forest
land, but
modification of
growing stock

If business as
usual, than no
other specific
threat observed
or expected than
disturbance of
habitats of
wildlife

4

Logging by smalland medium scale
timber companies
in TA area

Medium scale
timber companies

Economic
development in
Milne Bay
province, timber
prices and
demand in
domestic markets
(province),
provincial forest
policy and
planning for
forest
development

Accessible
unused primary
forest

Mid-scale selective
logging in
designated forest
blocks, proximity
to road passable by
truck, Composition
of tree species and
merchantable
timber share

Unused primary
forest to
secondary forest
for regeneration

Primary forest
land cover
change to
secondary forest
land, with
modification of
growing stock in
particular forest
blocks designated
as TA area

Soil compaction,
disturbance of
habitats of
wildlife

Source: Field survey (2014)
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