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Accounting for Forest Carbon Stocks in Vavuniya District, Sri Lanka using Google Earth Engine —
Implications for Carbon-based Incentives
Sharaniya Vijitharan <st121566@ait.ac.th>, Nophea Sasaki
Natural Resources Management, Asian Institute of Technology, Thailand

Abstract: This study used the GEE to acquire the Landsat time-series images between 1994 and 2020 and applied
the PBTC method for mapping and assessing the changes in forest cover and carbon stocks in the in Vavuniya
District, Sri Lanka. We could develop a forest reference emission level for this district and recommend strengthening
the national policy frameworks for achieving maximum emission reductions.

Keywords: Forest cover, Google Earth Engine, PBTC, Carbon accounting, Carbon revenues

1. Introduction

Nature-based solution such as forest restoration to
combat the effects of climate change has been gaining
momentum as seen with its iteration in several global
frameworks (Erbaugh and Oldekop, 2018). Such
restoration can provide benefits such as biodiversity
conservation, carbon storage and removal, timber
production and watershed protection amongst others
(Kaite and Riddle, 2020). Understanding some of these
benefits such as carbon removals and timber production
have important implications for climate change
mitigation and economic development. Studies that can
quantify the potential benefits from restoration can help
incentivize policy directions for forest restoration, which
has not yet been assessed in Thailand.

2. Study Methods and Materials

The location of this study is in the Northern Province of
Sri Lanka. Initially, cloud-free activity data were
obtained from Landsat 5 Thematic Mapper, Landsat 7
Enhanced Thematic Mapper Plus, and Landsat 8
Operational Land Imager through GEE. Then the PBTC
classification method is used to classify the selected land
cover classes (Table 1). This study applied the enhanced
vegetation index minimum and maximum threshold
values to mapping the forest cover. In addition, a
stratified random sampling method was followed to
collect the reference points in Google Earth Pro to
validate the resultant PBTC maps (Olofsson et al., 2014).
A retrospective approach could assess the forest cover
loss and gain (Sasaki et al., 2016). The gain-loss method
estimates carbon emissions and removals. A qualitative
comparative analysis (QCA) evaluates the policy
frameworks (Schneider & Wagemann, 2006).

3. Progressive Results

There are seven PBTC maps produced, and also if the
overall accuracy of this classification is greater than 80%,
the adopted model would be the best fit for this study.
This research expects to assess the changes in forest
cover and carbon stocks temporally and spatially.
Besides, this study will establish the district-level forest
reference emission level, and measure the carbon

emissions, removals, and carbon revenues under the
Paris Agreement period (2020-2030). The QCA method
will analyze the remote and proximate factors to
recommend necessary policy changes to provide targeted
result-based financial incentives.

Table 1: Description of selected land cover categories

Land Cover
Categories
Dry monsoen | Dense forests located in areas below
forest 1000 m elevation with rainfall below
1900 mum and canopy cover is 40 to

above 70%%6.

Land spanning more than 5 hectares
the tree canopy cover:10% to 40%6.
Crop lands. barren lands. shrubs and
settlements.

Areas with fresh water

Description

Open forest

Other lands

Water bodies

"
= Dry monsoon forest
[ Open forest

1 Other lands
B Water body

Fig. 1: Forest cover map — 2020

20 Kilometars

4. Concluding Remarks

GEE is useful for assessing forest cover and carbon stock
changes over the last 30-40 years at speed and scale
without any costs as many developing countries do not
possess such long-term data. When land cover change is
assessed, it can provide better-informed decision making
in forest and carbon conservation.
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Potential Carbon Removals and Timber Production Through Forest Restoration in Thailand Under
NYDF and Beyond
Suvekchhya Tuladhar <st121690@ait.ac.th>, Nophea Sasaki
Natural Resources Management, Asian Institute Of Technology

Abstract: This study aims to assess the carbon removals, timber and pulpwood production that can be achieved
through forest restoration in Thailand from 2021 to 2100. This assessment is in line and important for the
achievements of the goals of the New York Declaration on Forests (NYDF). Land availability for forest restoration
to be restored in Thailand will be assessed and forest growth models will be applied to assess carbon stocks under

different management regimes of the restored forests.

Keywords: Carbon stocks, carbon removals, forest growth models, forest restoration

1. Introduction

Nature-based solution such as forest restoration to
combat the effects of climate change has been gaining
momentum as seen with its iteration in several global
frameworks (Erbaugh and Oldekop, 2018). Such
restoration can provide benefits such as biodiversity
conservation, carbon storage and removal, timber
production and watershed protection amongst others
(Kaite and Riddle, 2020). Understanding some of these
benefits such as carbon removals and timber production
have important implications for climate change
mitigation and economic development. Studies that can
quantify the potential benefits from restoration can help
incentivize policy directions for forest restoration,
which has not yet been assessed in Thailand.

2. Study Methods and Materials

The trend of forest area that can be restored will be
calculated based on Thailand’s National Strategic Plan
which aims to increase forest cover to 55% by 2037.
From 2038 to 2100, 5% increase is considered as larger
area for restoration might not be available. For both
timeframes, 25%, 15% and 15% will be allocated for
conservation forests (represented by native species),
economic forests (teak) and stands outside forest area
(eucalyptus) (RFD, 2019). Based on data on biomass or
carbon stocks at specific ages, tree growth models are
developed and will be applied to  for each type of
management which will be used to calculate carbon
stocks (Chayaporn et al., 2021). Wood densities and
biomass expansion factors will be used to calculate
timber production.

3. Progressive Results
This is our progressive results on carbon storage,
carbon removal and economic benefits from timber and

pulpwood that could be obtained from forest restoration.

Such quantification can provide useful information for
actual implementation and to wunderstand the
contribution of the restored forests to achieving

Thailand’s commitment to NYDF. Thailand considers
emission reductions from forest restoration as part of
its Nationally Determined Contribution.

Carbon removal
o Timber Production

Carbon stock

Carbon stock
(MgC/ha)

o Year

Fig 1. Carbon stocks, removal and timber production

We will assess the carbon stocks and carbon removal
for the whole management cycle and during the
specific time intervals (t1 and t2). We will then assess
the carbon and timber revenues from all restored forests.

4. Concluding Remarks
Assessment of carbon stocks, carbon removals,
timber/plupwood production and associated revenues
from forest restoration will have important scientific as
well as policy relevance.
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