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Our project focuses on studying forest-cover and land-use change in Myanmar to better 

understand the drivers of deforestation of different forest types, especially in relation to 

commercial plantation policies, and armed conflicts, and to advance remote sensing in the South 

Asia region. Our project’s specific objectives are to: 

1.) Develop an approach to combine passive (optical) and active (radar) remote sensing data 

for improved natural-forest and plantation type discrimination, in order to map the different types 

of forests across Myanmar circa 2016 to provide a baseline of forest condition; 

2.) Develop an algorithm to incorporate reference data from multiple sources (including: 

Landsat, Sentinel-2, PALSAR, UAV images) for improved tree cover mapping and annual 

deforestation mapping in each forest type 2000-2018;  

3.) Examine the impact commercial agriculture policies, armed conflicts, and domestic and 

cross-border human migration on the changing forest landscape in Myanmar, and the impact 

deforestation on human displacement.  

 

Our first project year was focused on data collection and developing a forest classification 

together with significant stakeholders in Myanmar. Our main accomplishments include: 

i) Expanding long-term connections between the Smithsonian and the Myanmar Forest 

Department in Myanmar, as well as other NGOs and local experts, to initiate joint 

collaboration on ground/reference data for remote sensing 

ii) Successfully organized a Forest Ecosystem Mapping workshop in Nay Pyi Taw, 

Myanmar to develop a robust forest type classification with stakeholders and 

collaborators. This classification needs to integrate well with: 

i. Existing forest and inventory data in Myanmar 

ii. Planned work on REDD and forest inventorying by FAO in Myanmar 

iii. Existing regional LULUC efforts by SEVIR and other organizations. 

iii) Initiated pilot project to develop protocol for drone data collection for high resolution 

drone data based forest type mapping 

iv) Completed key staff recruitment 

Establishing in country collaborations- The project was enthusiastically received by the forest 

research community in Myanmar, especially at the Forest Department where it was considered a 

great fit to the ongoing National Forest Monitoring and Information System (NFMIS) led by the 

Forest Department and United Nations-Food and Agriculture Organization (UN-FAO). The 

officials at the Forest Department and UN-FAO are excited to work with us as the project is 

expected to significantly contribute towards developing NFMIS protocol, creating consensus on 

forest type classification, and create useful remotely-sensed forest datasets. Additionally, we 

were able to foster a number of in-country collaborations with some non-government 

organizations like Fauna and Flora International (FFI), and Wildlife Conservation Society 

(WCS), World Wildlife Fund (WWF) and botany expert Prof. Win Myint from Environmental 



and Economic Research Institute Myanmar (EERIM) which greatly increases our capacity to 

acquire ground/reference data collection.  

To direct the one-on-one interaction with individual partners towards a more constructive and 

detailed discussion on data availability, data sharing, and a relatively standardized forest type 

classification, we organized a workshop on Forest Ecosystem Mapping in Nay Pyi Taw. We 

invited key experts and representatives from the Government, Non-Government Organizations 

and International Organizations.  

Organizing a workshop on Forest Ecosystem Mapping   

The workshop on Forest Ecosystem Mapping in Myanmar was held 20-21 November, 2017 at 

Nay Pyi Taw. It was endorsed by Ministry of Environmental Conservation and Forestry 

(MOECAF). U Tin Tun, Director of the Planning Division of the Forest Department inaugurated 

the workshop.  

The objective of the 2 day workshop was to officially launch the LCLUC project and to provide 

a platform for key experts, government and international stakeholders to discuss data availability, 

data gaps and needs, forest type definitions, as well as to brainstorm challenges and expectations 

for the forest type mapping project at the national level. It was attended by 18 participants from 

MOECAF departments such as Forest Department, Survey Department, Dry Zone Greening 

Department, Myanmar Timber Enterprise, and 17 participants from International organizations 

such as United Nations-Food and Agriculture Organization (UN-FAO), SERVIR-Mekong, and 

various non-government organizations including Advancing Life and Regenerating Motherland 

(ALARM), Wildlife Conservation Society (WCS), Fauna and Flora International (FFI), World 

Wildlife Fund (WWF).  

Day 1’s agenda included presentations given by the Forest Department, Smithsonian, UN-FAO, 

SERVIR-Mekong, and WCS. We introduced Smithsonian’s previous remote sensing project in 

Myanmar and our planned methodologies for the LCLUC project. Our forest type mapping 

project appears to be complimenting well to the ongoing National Forest Monitoring and 

Information System (NFMIS) led by the Forest Department and UN-FAO. The forest type map 

is also going to be an integral part of the planned the Red List for Myanmar’s Ecosystem led by 

WCS. The afternoon session of Day 1 focused on identifying the key forest types in Myanmar 

and their distributions through focus group activities. Forest type classifications in Myanmar 

vary by agencies. We plan to work with the Forest Department and UN-FAO to modernize and 

simplify the classification system so it is more scalable and can be reasonably mapped with 

remote sensing data.  

Day 2 focused on more hands on training and activities for the participants. It included two 

simultaneous sessions on Unmanned Aerial Vehicle (UAV) data collection and GIS Activity 

related to forest type mapping. In the former session, Dr. Sumalika Biswas gave a presentation 

on the drone data collection strategies adopted by the Smithsonian Conservation Biology 

Institute using the Mission Planner software, followed by a discussion on the challenges faced 

during drone data collection and possible solutions. Next, all participants were taken to the 

Forest Department premises, where all participants were given an introduction to drone data 



processing and live demonstration of drone flight by the Forest Department officials. In the latter 

session, Dr. Grant Connette and Katie LaJeunesse Connette focused on a hands-on introduction 

to forest type mapping tools, and an in-depth discussion of a few key forest types and their 

distributions.  

Photos from the Workshop 

 
Photo 1: Participants of the Workshop on Forest Ecosystem Mapping in Myanmar. 

 
Photo 2: Closed door meeting with members of Forest Department and UN-FAO. 



 
Photo 3: Left-Presentation on drone data processing by Forest Department. Right- Drone Flight 

demonstration by Forest Department. 

 

Initiating pilot project 

To develop the drone data collection protocol for data collection for the forest type mapping in 

Myanmar, we initiated a pilot study on SCBI campus at Front Royal, Virginia, to study the 

impact of flight height, percent side lap, light conditions, canopy structure, canopy cover, and 

terrain on the 3-D point clouds of canopy as well as the tree cover maps derived from it. Drone 

flights were conducted in late September before the leaf-off conditions set in. Six planned flights 

were completed covering one forest type. In Spring 2018 after the leaf-on conditions set in, we 

plan to complete the flights over different forest types found on campus. Data analysis is ongoing 

and a publication from this study is expected by late summer. Results are expected to be 

generated and shared with the LCLUC community during the Science Team Meeting 

presentation in early April. 

 

 



 

Figure 1. Images taken by drone and the resultant 3D point cloud. 

Staffing-  

Dr. Sumalika Biswas joined Smithsonian Conservation Biology Institute at the end of August, 

2017. Sumalika’s expertise is in monitoring land cover and land use change using remote 

sensing, GIS and field data. Her PhD dissertation focused on Contemporary Forest Cover 

dynamics in Myanmar. She has field work experience in Myanmar and has attended the 

International LCLUC Regional Science Team Meeting in South and Southeast Asia in Yangon, 

Myanmar in 2016. Consequently she has developed a strong network within the forest research 

community in Myanmar. Sumalika’s responsibilities include data collection, research design and 

analysis of the remotely sensed data acquired from different platforms and sensors. In the next 

few months, she will be working on Unmanned Aerial Vehicle (UAV)/Drone data analysis to 

develop the drone data collection protocol in Myanmar. 

Progress from our Co-Investigators at Global Land Cover Facility (GLCF): 

Our collaborators have been updating their products based on refined algorithm. The updated 

products are hosted at the following website: 

http://terrapulse.com:8080/app/myanmar/index.html 

 

Plans for next reporting period: 

http://terrapulse.com:8080/app/myanmar/index.html


1. Satellite data analysis for forest type map. Draft forest type map expected by end of 2018 so 

we can validate it during field work season December, 2018- May, 2019. Multi-resolution 

images from passive (Landsat, Sentinel-2), active (Sentinel-1, PALSAR) and UAV platforms 

are being input into various machine learning algorithms for test areas and the performance 

of each algorithm is being tested. We are also studying the information in the available time-

series imagery for identifying/developing metrics which detect unique phenology of the 

forest type classes. Once the workflow is finalized we plan to use NASA Earth Exchange 

(NEX) for processing data for the entire country. 

2. Submit a formal project proposal to the Forest Department to work with them and UN-FAO 

on NFMIS. 

3. Start field work/ data collection in Myanmar during January- May, 2018 with the help of our 

in-country collaborators-FFI, WCS and Dr. Win Myint. Develop the smartphone field data 

collection protocol and sharing it with our collaborators. We plan to use the Photo App 

developed by a previous LCLUC funded project led by Dr. Yuanwei Qin at University of 

Okhlahoma. 

4. Reach out to other identified collaborators with access to drone/forest/vegetation data to 

discuss data sharing strategies and agreements. At the time of writing this report, we have 

identified and contacted Fauna and Flora International (FFI), and Wildlife Conservation 

Society (WCS) for sharing existing drone data from forested areas, Dr. Win Myint from 

Environmental and Economic Research Institute Myanmar (EERIM) for compiling a 

database on previously collected vegetation survey data in addition to the Forest Department. 

We are still working on the data transfer strategies for existing datasets and discussions are 

ongoing with respect to data structure and collection protocols. 

 

 

 

 

 

 

 

 

Appendix 

List of Workshop Participants 



Sl. 

No. 

Name Organization 

01. Mr. Thant Zin Oo Survey Department 

02. Mr. Hein Lin Zar Survey Department 

03. Mr. Daniel Forest Department 

04. Mr. San Lwin Forest Department 

05. Dr. Myat Su Mon Forest Department 

06. Mr. Phone Htut Forest Department 

07. Mr. Khine Zaw Wynn Forest Department 

08. Mr. Kyaw Kyaw Htoo Forest Department 

09. Mr. Zan Thwan Khine Dry Zone Greening Department 

10. Daw Ei Sandar Myint Forest Department 

11. Mr. Thet Wai Forest Department 

12. Dr. Phyu Phyu Lwin Forest Department 

13. Daw Win Win New Forest Department 

14. Daw Phyu Phyu Hnin Forest Department 

15. Mr. Kyaw Sein Win 

Tun 

Forest Department 

16. Mr. Nyein Aung Forest Department 

17. Mr. Kyaw Zeya Myanmar Timber Enterprise 

18. Daw Yuzana Moe 

Myint 

Myanmar Timber Enterprise 

19. Daw Khay Mar Aye 

Mon 

Advancing Life and Regenerating Motherland (ALARM) 

20. Franz Arnold United Nations-Food and Agriculture Organization (UN-FAO) 

21. Carl Reeder Fauna and Flora International (FFI) 

22. Htet Zaw Htun Fauna and Flora International (FFI) 

23. Nick Jewell NIRAS 

24. Khun San Aung SERVIR-Mekong 

25. U Kyaw Kaung Thant 

Zin 

Wildlife Conservation Society (WCS) 

26. Jeff Silverman Wildlife Conservation Society (WCS) 

27. U Win Thuya Htut Wildlife Conservation Society (WCS) 

28. U Tin Myo Thu Wildlife Conservation Society (WCS) 

29. U Ye Lin Aung Wildlife Conservation Society (WCS) 

30. Daw Theint Thanda 

Oo 

Wildlife Conservation Society (WCS) 

31. Mina Lee World Wildlife Fund (WWF) 

32. U Ba Than  



33. Dr. Win Myint Environmental and Economic Research Institute Myanmar 

(EERIM) 

34. U Nyo Maung Environmental and Economic Research Institute Myanmar 

(EERIM) 

35. Dr. Ei Ei Phyoe Environmental and Economic Research Institute Myanmar 

(EERIM) 

36. U Tun Thuya Environmental and Economic Research Institute Myanmar 

(EERIM) 

 

 

 

 


