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Research Proposal

“Research Grant for New Scholar”

1. Project title
Estimation of Fast-Growing Trees’ Above-Ground Biomass and Carbon Stock using Multi-

Source Remote Sensing Data and Machine Learning Approach

2. Project duration

2 years

3. Total budget
600,000 baht

4. Principal investigator and Mentor

4.1 Principal investigator

Name Dr. Warakhom Wongchai

Academic position  Assistant Professor

Affiliation Department of Industrial Electrical Engineering, Faculty of Industrial
Technology, Lampang Rajabhat University
119 Moo 9 Lampang-Mae Tha Road, T. Chompoo,
A. Muang, Lampang, Thailand, 52100

Education 2002-2005 B.Sc. in Industrial Chemistry, Chiang Mai University,
Thailand.
2009-2010 M.Eng. in Energy Engineering, Chiang Mai University,
Thailand.
2015-2020 Ph.D. in Energy Engineering, Chiang Mai University,
Thailand.
Telephone 089-2631445 E-mail: dolicd5@gmail.com
Weekly hours 20 hours/week

intended to spend

on this project

Publications 5 documents, 16 citations, 2 h-index.
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4.2 Mentor

Name Dr. Nakorn Tippayawong

Academic position  Professor

Affiliation Department of Mechanical Engineering, Faculty of Engineering,
Chiang Mai University, Thailand.
239, Huay Kaew Road, Chiang Mai, Thailand, 50200

E-mail n.tippayawong@yahoo.com

Research field of Biomass, Energy efficiency, Low carbon engineering, Carbon capture

specialty & storage, Air pollution control
Publications 235 documents, 3,614 citations, 31 h-index.
5. Abstract

Fast-growing trees such as Eucalyptus, Acacia and Leucaena are widely used as fuelwood in
Thailand because of their short rotations and high productivity. Development of accurate biomass
estimation has been very active recently due to its importance in assessing the productivity and
carbon content for use as bioenergy. Biomass estimation in forest plantation is necessary for their
forest plantations management decision. Thus, it is necessary to develop reliable and low-cost
methods that can be used in the case of the large plantation area. Previous research has identified
a lack of studies comparing the performance of different sources of remote sensing data with
high-resolution satellite imagery under machine learning techniques for predicting above-ground
biomass (AGB). Hence, the objectives of this research are to develop method for estimation of
fast-growing trees’ above-ground biomass and carbon stock using multi-source remote sensing
with high-resolution data and machine learning approach, and to develop new vegetation index
for fast-growing trees above-ground biomass estimation using machine learning. The expected
benefits of the study are i) the results of the study could be used to predict the biomass energy
and carbon stock of Eucalyptus, Acacia and Leucaena for energy planning and management in
energy system of Thailand, ii) the technique on high-resolution remote sensing data from
WorldView-2 and THEOS could be applied for biomass estimation and carbon stock at the regional
level with high accuracy, iii) Being able to be used as a guideline for investment in fast-growing
trees plantation for use as renewable energy and carbon capture, iv) Thailand Greenhouse Gas
Management Organization (Public Organization) may consider adopting this method as a standard
method for calculating carbon sequestration of trees for forestry and agriculture projects under
the Thailand Voluntary Emission Reduction Program (T-VER) and v) the results will be published

in international journals in Web of Science or Scopus Quartile 1/2.



