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10. Can bo huéng dan khoa hoc: Huéng dan 1: PGS. TS. Pham Vin Cuy
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11. Tém tat cac két qua méi cta ludn an:

- Nghién ctru trinh bay cach tiép can phén tich tong hop b dit liéu hién tai dé danh gia
rui ro dbi véi di san. N ghién curu da tich hop céac yéu td tu nhién, sd liéu do do canh quan va
cac yéu t6 xd hoi tac dong truc tiép 1én canh quan xung quanh cua céc di tich, phuc vu dénh
gia dinh lwong va dinh tinh tac dong ctia d6 thi hoa 1én Gia tri ndi bat toan cau (OUV) cua Di
san van hoa thé gidi.

- Véi khu vye Quan thé di tich C6 d6 Hué, noi LCLU ¢6 dic thu do thi, da sir dung
thuat toan SVM (support vector machine) dé tich hop cac thong tin bbi canh trong phan loai
anh vé tinh d6 phan giai khong gian cao. Pay 1a phuong phap cho két qua cao véi do chinh
xac phan loai téng thé (OA) dugc udc tinh 1a 85,63% (1968); 85,37% (1995); 85,52%
(2000); 86,32% (2005); 87,57% (2011); 89,17% (2016); va 89,23% (2020). Hé s6 Kappa lan
luot 12 0,84 (1968); 0,82 (1995); 0,83 (2000); 0,84 (2005); 0,85 (2011); 0,87 (2016); va 0,87
(2020).

- Nghién ctru dé xuat mot khung phan tich méi sir dung cac do do khong gian dé do
ludng su phan manh, ciu trac khong gian va dong luc mo rong d thi xung quanh cac di san
van hoa.Cac thi nghiém cho thiy, C1 (largest patch index), C2 (perimeter-area fractal
dimension), C3 (disjunct core area density) 1a nhitng chi sé d6 d6 canh quan c6 tic dong
dang ké (trong s6) dén gia tri dau ra cua rui ro C1 (0,472); C2 (0,115); C3 (0,202). Phuong



phap do ludng nay cho phép danh gia sy phan manh, do luong cau trac khong gian-thoi gian
va dong luc mo rong d6 thi, méi trudng sdng xung quanh cac di san van hoa. Nhimg diéu
nay anh huéng dén OUV dai dién cho Tinh toan ven va Tinh xac thuc ciia Quan thé di tich
C6 d6 Hué.

- Trong sudt qua trinh 21 nam (1995-2016), su bién dong khong gian cia ROUV la
dang ké. Cy thé, ndm 1995, phan b rii ro rat thap (26,29%) giam xudng con 19,89% vao
nam 2016, trong khi khu vuc ROUV c6 rui ro cao ting 1én dang ké 19,78% (1995), 23,74%
(2016) va rui ro rét cao tir 1,26% (1995) ting 1én 6,67% (2016).

- Dya trén cac quy dinh vé ranh gi6i bao ton di tich dugc UNESCO-ICOMOS khuyén
nghi va theo luat di san stra d6i ciia Viét Nam, da phan tich chi tiét vé ROUV ¢ hai khu vurc,
bao gdm (I) ving dém va (II) ving bao vé canh quan van hoa. Két qua cho thiy, bon dia
diém di tich d3 bi anh hudéng manh mé boi qué trinh d6 thi hoa 1a: M1 (Kinh Thanh Hué),
M2 (Chuia Thién My), M4 (H6 Quyén-Voi R¢), va M6 (Pan Nam Giao).

12. Kha ning tmg dung thuc tién:

Nghién ctru nay budc dau tich hop cac dic diém vat 1y, cac chi sé khong gian va céc
yéu t6 xa hoi, dé danh gia mdt cach dinh lugng do rui ro ddi véi cac khu vuc rong l6n
xung quanh cua Di san van hoa thé gi6i chtr khong chi timg cau trac xdy dung riéng 1é va
dia diém truc tiép cua di san. Mic du nghién ctru van con ton tai nhiing han ché, viéc
thuc hién thanh cong cach tiép can véi bo dit liéu hién tai dé danh gia rui ro di san dugc
trinh bay trong nghién ctru Quan thé di tich C6 d6 Hué nay c6 thé dugc xem xét st dung
cho cac khu vuc khac c6 dic diém tuong tu. Dong thoi day ciing 14 co s khoa hoc ¢6 thé

gitip dinh hudng diéu chinh quy hoach d6 thi va quy hoach bao ton.
13. Cac hudng nghién ctru tiép theo:

Tinh tdi wu ctia phuong phap dé xuat 1a mot cach tiép can méi trong bao ton di san
van hoéa, vi cac bo dit liéu ddu vao co thé thu thap mién phi va cac chudi phan tich c6 thé
lap lai cho nhiing noi khac. K¥ thuat nay tap trung xem xét mdi nguy co clia qué trinh d6
thi hoa, cac dac diém vat Iy anh huong dén nguyén nhan ciia cic mobi nguy co niy trong
viéc ude tinh cac gia tri rai ro tong hop. Viée bo sot cac co ché nguy hiém cu thé nhu 1d
lut va hoa hoan 13 han ché cua nghién ctru nay. Vé van dé nay, viéc dua cac ban dd nhay
cam véi nguy co lam dau vao co thé cai thién tinh ding dén cua phan tich.
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of VNU University of Science, Vietnam National University, Hanoi.

6. Changes in academic process: Decision to extend the training period No. 596/Qb-
DHKHTN dated on March 6, 2018; No. 4209/QDb-DHKHTN dated on December 14,
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7. Official thesis title: Studying the effects of urbanization for conservation the World
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techniques.

8. Major: Mapping, remote sensing and GIS 9. Code: 9440211.01
10. Supervisors: The principal supervisor: Assoc Prof. Dr. Pham Van Cu

The second supervisor: Prof. Dr. Nguyen Ngoc Thach
11. Summary of the new findings of the thesis

- The study presented an approach of integrative analysis on the current dataset to
assess the risks to the heritage. The study combined natural factors, landscape
measurement data, and social factors that directly impact the surrounding landscape of
monuments into an integral analysis, serving for quantitative and qualitative assessment
of urbanization's impact on the Outstanding Universal VValue of World Cultural Heritage.

- The area of research interest is the Complex of Hue Monuments, where LCLU has
urban characteristics. The SVM (support vector machine) algorithm was used to integrate
context information in the classification of high-resolution satellite images. The method
resulted with high accuracy, the overall classification accuracies (OA) were estimated as
85,63 in 1986; 85.37% (1995), 85.52% (2000), 86.32% (2005), 87.57% (2011); 89.17%
(2016); and 89.23% in 2020. While the Kappa (kappa coefficients) were 0.84 in 1968;
0.82 (1995); 0.83 (2000); 0.84 (2005); 0.85 (2011); 0.87 (2016); and 0.87 in 2020,
respectively.

- This study proposed a novel analysis framework using spatial metrics to measure
the fragmentation, spatial structure, and urban expansion dynamics around the cultural
heritages. Experiments showed that C1 (Largest Patch Index), C2 (Perimeter-Area Fractal



Dimension), C3 (Disjunct Core Area Density) had significant impacts (weights) on risk
output values C1 (0.472); C2 (0.115); C3 (0.202). This measurement method allows
assessing fragmentation, measuring the structure of spatio-temporal and dynamics of
urban expansion, habitat around the cultural heritages. These are the features taking
effects on the OUV, which represents the integrity and the authenticity of the Complex of
Hué Monuments.

- Over the course of 21 years (1995-2016), the spatial variation of the ROUV was
considerable. Specifically, in 1995, the very low ROUV (26.29%) decreased to 19.89%
in 2016, while the high ROUV sector increased significantly by 19.78% (1995), 23.74%
(2016) and very high ROUV from 1.26% (1995) to 6.67% (2016).

- Based on the regulations for conservation boundaries of monuments recommended
by UNESCO-ICOMOS and under the amended heritage law of Vietnam, a detailed
analysis of ROUV in two regions, including (1) buffer zone, and (I1) safeguarding zone of
the cultural landscape was carried out. The results showed four monument sites strongly
affected by urbanizationnamely M1 (Imperial City of Hue), M2 (Thien Mu Pagoda), M4
(Ho Quyen-Voi Re), and M6 (Dan Nam Giao).

12. Practical applicability, if any:

This study has primarily integrated physical features, spatial metrics, and social
factors to perform quantitative assessments of risks for broad areas surrounding the
cultural heritage, not just each individual building structure and its immediate locale.
Even though limitations still exist, the successful implementation of the approach with
current dataset for assessing heritage risk presented in this CHMs study can be replicated
for other areas with similar characteristics.

13. Further research directions, if any:

The optimization of the proposed method is a new approach in cultural heritage
conservation, as input datasets are freely collectible, and sequences of analysis are
replicable for other places. The technique focuses on exploring the threat of urbanization,
thephysical features opt to affect the the causes of the threat in estimating the aggregated
risk values. The missing of specific hazard mechanisms such as flood and fire is the
limitation of this study. In this regard, the inclusion of hazard susceptible maps as input
might improve the analysis's correctness.
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