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THONG TIN VE LUAN AN TIEN Si

1. Ho va tén nghién ctru sinh: Nguyén Hitu Viét Hiéu 2. Gi6i tinh: Nam.
3. Ngay sinh: 13/07/1989. 4. Noi sinh: Son La.
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6. Cac thay doi trong qué trinh dao tao (néu c6):
7. Tén dé tai luan an: Nghién ctru bién dong trang thai va sinh khdi rimg bang cong nghé
vién tham va GIS, thi diém tai cao nguyén Kon Ha Nung, tinh Gia Lai.

8. Chuyén nganh: Ban do, vién tham va hé thong tin dialy. 9. Ma sd: 9440214.
10. Can bo hudng dan khoa hoc: GS. TS. Nguyén Ngoc Thach; TS. Pham Vin Manh
11. Tém tat cac két qua méi cua ludn an

a) Muc dich va doi twong nghién ciru

Luan an nghién ctru bién dong trang thai va sinh khéi ring tai cao nguyén Kon Ha
Nung, tinh Gia Lai — mot Khu du trit sinh quyén thé giéi duoc UNESCO cong nhan nim
2021 véi tong dién tich nghién ctru khoang 242.000 ha. P6i twong nghién ctu 13 trang thai
ring ty nhién (rimg kin thudng xanh va nira rung 14) va rimg trong trong khu vuc, thong
qua ung dung cong nghé vién tham da thoi gian va GIS trong giai doan 2000 - 2022.

b) Phuong phap nghién ciru

Luan an st dung anh v¢ tinh SPOT-4 (ndm 2000, 2010) va Sentinel-2 (ndm 2022), két
hop véi dit liéu DEM tir ALOS PALSAR (12,5 m) va dit liéu thuc dia (diéu tra 82 tiéu
chuan chu ky ITI, IV va 120 6 tiéu chuan chu ky V). Quy trinh phan tich bao gém: (i) phan
loai anh huéng ddi twong (eCognition) sir dung thuat todn Random Forest (RF) dé xay dung
ban dd6 LULC; (ii) xay dung phuong trinh hdi quy tuyén tinh udc tinh sinh khdi trén mat
dat (AGB) theo phuong trinh ciia Bao Huy va cong su (2016); (iii) danh gia bién dong sinh
khéi va xay dung dudng tham chiéu ring (FRL); (iv) xay dung cac kich ban giam mat rimg,
suy thoai ring (REDD+) va udc tinh gia tri tin chi cac-bon.

¢) Cdc két qua chinh va dong gép méi ciia ludn dn

Luan an dat duoc cac két qua va dong gop moi sau:



- P xay dung quy trinh cong nghé tich hop vién tham — GIS trong x4c dinh bién dong
trang thai va sinh khdi rimg tai cao nguyén Kon Ha Nimng, véi d6 chinh xac phan loai dat
trén 90% va hé s6 Kappa > 0,85.

- Lan dau tién danh gia toan dién bién dong trang thai ring qua hai giai doan (2000—
2010 va 2010-2022), 1am rd quy md, kicu bién dong va xu hudng thay doi sinh khdi rimg
tai khu vuc nghién ctru.

- Xay dung duong tham chiéu rimg (FRL) va ba kich ban giam mét rimg, suy thoai
rimg (giam 30%, 50% va 80% phat thai so véi kich ban co so), cung cép co s& khoa hoc
cho tham gia chuong trinh REDD+ va thi trudng tin chi cac-bon.

- Uéc tinh gié tri kinh té ring trong va dich vu méi trudng rimg tai cao nguyén Kon
Ha Numng, gop phan dinh huéng st dung, bao vé va phat trién rimg bén virng, 6n dinh sinh
ké cong dong dia phuong.

d) Y nghia khoa hoc va thiee tién

Vé khoa hoc, luan 4n bo sung co sé 1y ludn vé nghién ctru bién dong trang thai va sinh
khéi rimg bang vién tham — GIS; xac dinh hiéu qua ap dung phuong trinh hdi quy tuyén
tinh trong udc tinh sinh khéi tir anh vé tinh két hop dit liéu do dém truc tiép; xay dung
phuong phap muc tham chiéu ring (FRL) giam sat phat thai/hdp thu CO: tir suy thoai va
mat rimg ty nhién. V& thyc tién, két qua nghién ciru xdy dung hoan chinh quy trinh tng
dung két hop vién tham va GIS phuc vu giam sat bién dong trang thai va sinh khoi rung;
cung cap co sé khoa hoc cho tinh toan cic-bon va dé xuat cac giai phap quan 1y bén viing,
bao ton da dang sinh hoc tai khu vuc nghién ciru.

12. Cac hudng nghién ciru tiép theo:

- M6 rong pham vi nghién ctru sang cac khu vuc khac va tich hop thém dir liéu anh
radar (SAR/ALOS-2 PALSAR, Sentinel-1) va dit liéu LIDAR/GEDI nham nang cao do
chinh x4c wdc tinh sinh khdi rimg nhiét déi.

- Ung dung cac thuit toan hoc sdu (deep learning: CNN, Attention U-Net) va nén tang
xtr 1y dir liéu 16n (Google Earth Engine) dé tu dong hoéa quy trinh giam sat bién dong rimg
theo thoi gian thuc.

- Nghién ciru tich hgp dénh gia sinh khbi dudi mat dat va cac thanh phan sinh khéi
khac (tham muc, gd chét) nham hoan thién mé hinh tinh toan trit luong cac-bon rimg.
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Changes in academic prcess
7. Officical thesis title: Research on changes in forest status and biomass using
remote sensing and GIS technology, experimental case in Kon Ha Nung Plateau,
Gia Lai Province.

8. Major: Cartography, Remote Sensing and Geographic Information Systems.
9. Code: 9440214.
10. Supervisors: Prof. Dr. Nguyen Ngoc Thach; Dr. Pham Van Manh.
11. Summary of the new findings of the thesis

a) Research objectives and subjects

The thesis investigates forest status and biomass changes in Kon Ha Nung Plateau,
Gia Lai Province - a UNESCO-recognized World Biosphere Reserve (2021) covering
approximately 242,000 ha. The research subjects include natural forest types (closed
evergreen and semi-deciduous forests) and plantation forests in the area, utilizing multi-
temporal remote sensing and GIS technologies for the period 2000-2022.

b) Research methods

The thesis employs SPOT-4 satellite imagery (2000, 2010) and Sentinel-2 (2022),
combined with DEM data from ALOS PALSAR (12.5 m) and field survey data (82
standard plots from inventory cycles III and IV, and 120 standard plots from cycle V).
The analytical workflow includes: (i) object-based image classification (eCognition)
using the Random Forest (RF) algorithm to produce LULC maps; (ii) development of
a linear regression equation to estimate above-ground biomass (AGB) based on Bao
Huy et al. (2016); (i11) biomass change assessment and Forest Reference Level (FRL)
construction; (iv) development of deforestation and forest degradation reduction
scenarios (REDD+) and estimation of carbon credit values.

c) Main results and new contributions of the thesis



The thesis achieves the following results and new contributions:

— An integrated remote sensing—GIS technology workflow has been developed for
identifying forest status and biomass changes in Kon Ha Nung Plateau, achieving
overall classification accuracy above 90% and Kappa coefficient > 0.85.

— A comprehensive assessment of forest status changes over two periods (2000—
2010 and 2010-2022) was conducted for the first time, clarifying the scale, type of
change, and trends in forest biomass in the study area.

— A Forest Reference Level (FRL) and three deforestation/forest degradation
reduction scenarios (30%, 50%, and 80% emission reductions relative to the baseline)
were established, providing a scientific basis for participation in REDD+ programs and
carbon credit markets.

— The economic value of plantation forests and forest environmental services in
Kon Ha Nung Plateau was estimated, contributing to guidelines for sustainable forest
use, protection, and development, and stabilizing livelihoods for local communities.

d) Scientific and practical significance

Scientifically, the thesis supplements the theoretical foundation for studying forest
status and biomass changes using remote sensing—GIS; demonstrates the effectiveness
of applying linear regression equations to estimate biomass from satellite imagery
combined with direct field measurements; and establishes a Forest Reference Level
(FRL) methodology for monitoring CO- emissions/sequestration from natural forest
degradation and deforestation. Practically, the research produces a complete workflow
integrating remote sensing and GIS for monitoring forest status and biomass changes;
provides a scientific basis for carbon accounting; and proposes sustainable management
solutions and biodiversity conservation measures for the study area.

12. Futher research directions

— Expand the study area to other regions in the Central Highlands and integrate
additional radar imagery data (SAR/ALOS-2 PALSAR, Sentinel-1) and
LiDAR/GEDI data to improve tropical forest biomass estimation accuracy.

— Apply deep learning algorithms (CNN, Attention U-Net) and large-scale data
processing platforms (Google Earth Engine) to automate real-time forest change
monitoring workflows.

— Integrate assessment of below-ground biomass and other biomass components

(litter, dead wood) to complete the forest carbon stock calculation model.



13.

— Develop and operationalize a Measurement, Reporting and Verification (MRV)
system to support REDD+ programs and participation in Vietnam's carbon credit
market.
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