DAI HOC QUOC GIA HA NOI

CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG DPAI HQC KHOA HQC TU NHIEN Djc 1ap - Tu do - Hanh phiic

THONG TIN VE LUAN AN TIEN Si

1. Ho va tén nghién ctru sinh:  Giang Tuan Linh 2. G161 tinh: Nir.

8.

. Ngay sinh: 11/03/1988. 4. Noi sinh: Ha Ngi.
. Quyét dinh coéng nhan nghién ctu sinh: 3304/QD-DHKHTN ngay: 11/11/2022 cua

Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi.

. Cac thay d6i trong qu4 trinh ddo tao (néu cd):
. Tén dé tai ludn an: Ung dung vién thdm va hoc mdy trong nghién ciru bién dong dwong

bo bién mét s6 khu viee & Thanh phé Pa Nang
Chuyén nganh: Ban do, vién tham va hé thong tin dia ly. 9. Ma sd: 9440214,

10. Can bo hudng dan khoa hoc: PGS. TS. Bui Quang Thanh;
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a) Muc dich va déi tiong nghién ciru
Xay dung bo chi thi xac dinh dudng bo trén anh vé tinh d§ phan gidi cao va ngoai thuc
dia pht hop v6i didu kién bo bién khu vuc thanh phd Da Ning.
Nghién ctru lira chon va phat trién mé hinh hoc may trong giam sat bién dong duong bo
tir anh vién tham do phan giai cao, va ap dung thir nghiém tai mot s6 khu vuc trong diém
tai khu vuc thanh phd Pa Ning.
Déi twong nghién ciru: sy bién ddi dudng bo trong giai doan 2000—2024 tai ba khu vuc
trong diém: Vinh Da Ning, ving bién Ctra Dai va ven bién Nai Thanh

b) Phuwong phap nghién ciru
Théng ké, téng hop tai li¢u: thu thap dir li¢u dia chét, dja mao, khi tuong — thuy van,
quy hoach, thién tai tir nguon Trung wong va dia phuong.
Khao sat thuc dia: xac dinh dic diém dia hinh, chi thi duong bo (vach x6i, thuc vat),
kiém ching dit liéu anh vién tham.
Ban d0, vién tham va GIS: st dung anh UAV, anh Google Earth, két hop ban do dia
hinh dé thanh lap ban d6 dudng bo.
Mo hinh héa, hoc may: huin luyén va dp dung cac mé hinh no-ron (U-Net, U-Net3+,
U2Net, DexiNed) dé tu dong phan tach dudng bo.
Giai doan va danh gia bién dong: ding cong cu DSAS (ArcGIS) v6i cac phuong phap
EPR, LRR, WLR (uu tién WLR) dé tinh toan toc do thay d6i b bién.

¢) Cac két qua chinh va dong gop maoi cua lugn an



- Xay dung dugc bo chi thi xac dinh duong bo trong cho 5 kiéu bo dic trung (bo ke, bo
cat, bo ctra song, bo da, bo viing vinh), dam bao tinh 6n dinh, 1o rang va phu hop vdi
diéu kién bo bién mién Trung.

- So sanh, danh gia hiéu suit cac mé hinh hoc sdu; két qua cho thiy U-Net (256x256) dat
d6 chinh xac cao nhit (>98%), 6n dinh va hiéu qua hon so v&i U-Net3+, U>-Net,
DexiNed va cac mo hinh truyén thong (RE, SVM). Ap dung thanh cong mé hinh U-Net
256 trong giai doan dudng bd cho chudi dit liéu UAV va anh vé tinh tir ngudén Google
Earth (2002-2024), két hop DSAS tinh toan bién dong. Két qua phén tich cho thay:
Vinh Pa Néng: chu yéu 6n dinh, nhung c¢6 x6i 16 cuc bd phia nam séng Cu Dé va chan
déo Hai Van; Cura Pai: khu vuc x6i 16 manh nhét, dic biét tai phuong Ctra Pai; xu
hudng x61 1& chiém wu thé so v&i bdi tu; Nai Thanh: bién dong phuc tap, boi tu chiém
wu thé nhung vin c6 cac doan x6i 10 nghiém trong tai Ctra Lo va Tam Hai.

- Pé xuat dugc quy trinh nghién ctru co tinh tai lap va kha nang trién khai thyc tién cao,
cho phép g dung hiéu qua vién tham d6 phan giai cao va hoc sdu trong giam sat bién
dong duong bo, dong thoi cung cip co sé khoa hoc cho quan 1y ving bd va xac dinh
hanh lang bao vé bd bién.

d) Y nghia khoa hoc va thyc tién

Y nghia khoa hoc: Luan an gop phan hé théng héa va lam rd khai niém vé dudng bo
bién, dic biét 1a duong bd trong trong nghién ctru bién dong bo bién. Viée xay dung hé
thdng chi thi duong trong bd phu hop véi ting kiéu bo cu thé giup giam sai sé trong danh
gia bién dong bo bién. Bo chi thi nay giup khic phuc nhitng han ché tdn tai trong cac nghién
ctru trude von chu yéu dya trén mo ta hinh thai, dung dudng bd ngoai 14 ranh gi6i giita dat
va nude tai mot thoi diém cu thé, nam trong déi bién dong hién tai cia bo bién — thuong
kho xé4c dinh, thay ddi trong ngay, mua va khong phan anh dang hién trang bd bién, cho
két qua co do sat thuc va y nghia thuc té khong cao.

Luén 4n ciing dong goép vao viéc tmg dung cong nghé vién tham do phan giai cao va
hoc may trong phan tich duong bd, cung cap cach tiép can tién tién va chinh xac hon so vai
cac phuong phap truyén théng. Thong qua viée tich hop giita cac chi thi dinh vi duong bo
va mé hinh hoc mdy, luan 4n khong chi gop phan bé sung nén tang 1y luan cho nghién ctru
duong bo ma con phat trién mot cong cu dinh luong va du bao c¢o tinh kha thi cao, phuc vu
cong tac giam sat, canh bao va quan 1y ving b mét cach chii dong hon trong boi canh bién
d6i khi hau va phat trién ven bién gia ting.

Y nghia thye tién: Nghién ctru cung cip co sd khoa hoc cho viéc giam sat nhanh bién
dong dudng bo tai Thanh phd Pa Ning, hd tro cac nha quan 1y trong viéc danh gia muac do
t6n thuong bd bién va ra quyét dinh kip thoi nham giam thiéu tac dong ctia x6i 16. Viéc tng
dung mo hinh hoc may gitp tu dong hoa qua trinh gidi doan dudng bo, nang cao hi¢u qua



giam sat va quy hoach bd bién. Pong thoi, két qua nghién ciru c6 thé duoc mé rong ap dung
cho cac khu vuc ven bién khac tai Viét Nam
e) Két luin

- Luan an ching minh tinh kha thi va uu thé cua viéc ung dung vién tham d6 phan giai
cao két hgp mo hinh hoc may trong giam sat bién dong bd bién.

- B0 chi thi duong bo trong cho 5 kiéu bor ngoai thyc dia va trén anh v¢ tinh do phan giai
cao dugc xay dung, ddm bao tinh on dinh va thich ung thuc tién tai Viét Nam.

- Mb hinh U-Net 256x256 1a cong cu tdi uu cho phan tach dudng bo, ¢6 thé ap dung rong
rai tai ba Nﬁng va mé rong cho cac khu vyc bo bién khéac & Viét Nam.

- Xu thé bién dong duong bo tai dai ven bién Da Ning rat phtc tap. Tai vinh Pa Néng
tuong ddi On dinh, Ctra Pai chiu x6i 1& manh, con Nai Thanh ¢é xu hudng boi tu nhung
van ton tai cac diém x6i 16 nghiém trong.

- Nghién ctru khéng chi cung cap co s& dit liéu dinh luong va cong cu khoa hoc phuc vu
quan 1y, canh bao, ma con dé xuit quy trinh tng dung UAV — U-Net c6 thé nhan rong
cho gidm sat va quy hoach vung bo ¢ Viét Nam

12. Cac huéng nghién ctru tiép theo:

- Nghién ctru tich hop thém dit liéu da thoi gian va da ngudn (SAR, LiDAR) nham giam

anh hudng cua diéu kién thoi tiét va nang cao do tin cdy.

- Tu dong hoa hoan toan quy trinh tir trich xuat dén phan tich DSAS, huéng téi xay dung

hé théng giam sat bién dong bo bién theo thdi gian thuec.

- Mé rong pham vi nghién ctru ra toan bd dai ven bién Viét Nam va danh gia kha ning ap

dung cho cac khu vuc co diéu kién hinh thai khac nhau.
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11. Summary of the new findings of the thesis

a) Research objectives and subjects
- To develop a set of coastline indicators from high-resolution satellite imagery and field
surveys, adapted to the coastal conditions of Da Nang city.
- To select, develop, and apply machine learning models for monitoring coastline dynamics
from high-resolution remote sensing imagery, in key coastal areas of Da Nang city.
- Research subjects: coastline changes during 2000-2024 in three study areas: Da Nang
Bay, Cua Dai coast, and Nui Thanh coast.
b) Research methods

- Statistical and documentary synthesis: collected geological, geomorphological, hydro-
meteorological, planning, disaster, and climate change data from national and local sources.
- Field surveys: determined geomorphological features, coastline indicators (erosion scarps,
vegetation lines), validated and supplemented remote sensing data.
- Cartography, Remote Sensing and GIS: utilized UAV imagery and Google Earth images,
combined with topographic maps to delineate inner and outer shorelines.
- Modeling and Machine Learning: trained and applied neural networks (U-Net, U-Net3+,
U2Net, DexiNed) for automated shoreline extraction.
- Interpretation and shoreline change assessment: applied DSAS (ArcGIS) with EPR, LRR,
and WLR methods (prioritizing WLR) to calculate shoreline change rates.
¢) Main results and new contributions of the thesis



- Developed a set of coastline indicators for five typical coastal types (seawall, sandy coast,
estuarine coast, rocky coast, embayed coast), ensuring stability, clarity, and adaptation to
Central Vietnam’s coastal conditions.
- The U-Net (256x256) model was successfully applied for coastline extraction from UAV
data and Google Earth satellite imagery (2002-2024), combined with DSAS for coastline
change analysis. The results indicate that: Da Nang Bay: mostly stable, with localized
erosion south of Cu De River and Hai Van foothill; Cua Dai: most severe erosion, especially
at Cua Dai ward; erosion dominates over accretion; Nui Thanh: complex dynamics;
accretion dominates but severe erosion still occurs at Cua Lo and Tam Hai.
- A research workflow with high reproducibility and practical applicability was proposed,
enabling the effective use of high-resolution remote sensing and deep learning in coastline
change monitoring, while providing a scientific basis for coastal zone management and the
delineation of coastal protection corridors.

d) Scientific and practical significance

Scientific significance: The dissertation contributes to systematizing and clarifying the
concept of the coastline, particularly the coastline, in coastal change studies. The
development of a set of coastline indicators tailored to specific coastal types helps reduce
errors in assessing shoreline changes. This indicator set addresses limitations in previous
studies, which largely relied on morphological descriptions and used the shoreline—
defined as the land—water boundary at a specific moment—Ilocated within the active coastal
zone. This boundary is often difficult to determine, varies daily and seasonally, and does
not accurately reflect the actual coastal condition, resulting in findings with limited
accuracy and practical relevance.

The dissertation also advances the application of high-resolution remote sensing and
machine learning in coastline analysis, offering a more advanced and accurate approach
compared to traditional methods. By integrating coastline positioning indicators with
machine learning models, the study not only strengthens the theoretical foundation of
coastline research but also develops a highly feasible quantitative and predictive tool to
support monitoring, early warning, and proactive coastal management in the context of
climate change and increasing coastal development.

Practical significance: The study provides a scientific basis for rapid monitoring of
coastline changes in Da Nang City, supporting managers in assessing coastal vulnerability
and making timely decisions to mitigate erosion impacts. The application of machine
learning models helps automate coastline extraction, improving the efficiency of coastal
monitoring and planning. Additionally, the research outcomes can be extended and applied
to other coastal areas in Vietnam.



e) Conclusions
- The dissertation demonstrates the feasibility and advantages of combining high-resolution
remote sensing with machine learning in coastline monitoring.
- A robust indicator system for coastline of five coastal types has been established, ensuring
stability and practical adaptability.
- U-Net 256256 is identified as the optimal model for coastline segmentation, applicable
not only to Da Nang but also extendable to other coastal regions in Vietnam.
- Analysis results indicate: Da Nang Bay is relatively stable, Cua Dai suffers from severe
erosion, while Nui Thanh trends towards accretion but still has critical erosion points.
- The study provides quantitative datasets and scientific tools for management and early
warning, and proposes a UAV-U-Net workflow that can be scaled up for coastline
monitoring and coastal planning in Vietnam
12. Futher research directions
- Integrate additional multi-temporal and multi-source data (e.g., SAR, LiDAR) to reduce
the influence of weather conditions and improve reliability.
- Fully automate the workflow from extraction to DSAS-based analysis, aiming to
establish a real-time coastal change monitoring system.
- Expand the research scope to the entire coastline of Vietnam and evaluate its
applicability across regions with different geomorphological conditions.
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