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LOINOI DAU

Ti ié'p néi thanh cong cua cac ky Hoi nghi khoa hoc VIETGEO, Hoi nghi khoa hoc
toan quéc VIETGEO 2025 véi chii dé “Dia chat céng trinh - Dia kj thudt va Moi
trieong phuc vu phat trién bén viing” duge t6 chire tai Trueong Pai hoc Tra Vinh trong
hai ngay 24 - 25 thang 10 nam 2025.

Hoi nghi do Truong Pai hoc Tra Vinh va Hoi Pia chat Cong trinh va Moi
triwong Viét Nam dong chii tri ciing sw phoi hop ciia mot sé truong dai hoc, héi nghé
nghiép vé cac linh vue dia chat cong trinh, dia ky thudt, xdy dung, dia chdt thuy van,
moi truong va cong nghé khoan - khai thac.

Ban Té chirc Hoi nghi da nhan dwoc hon 120 bai bao khoa hoc cua cac giang
vién, nha khoa hoc, chuyén gia tw cac truwong dai hoc, vién nghién curu va doanh
nghiép trong ca mede. Sau qua trinh phan bién nghiém tic, 75 bdi bdo ¢é chdt lirong
cao dd dwoc chon dang trong Ky yéu Héi nghi VIETGEO 2025 do Nha Xudt ban
Giao théng Vin tdi dn hanh.

Cdc bai bdo trong Ky yéu tdp trung nghién ciru vé cdc chi de:
- Pia chat cong trinh - Pia ky thudt,
- Pia chdt thiy vén, tai nguyén nude va moi truong,
- Ky thudt xay dung va Vat liéu xay dung,
- Vat liéu dia ky thuat,
- Cong nghé khoan - khai thac,
- Tai bién dia chdt va cong nghé quan trdic - canh bdo sém.

Hoi nghi khoa hoc toan quéc VietGeo 2025 la dién dan dé cac nha khoa hoc,
chuyén gia va doanh nghiép chia sé két qua nghién ciru méi; trao doi kinh nghiém va
tang cwong hop tdc vé khoa hoc, cong nghé va chuyén doi sé vé cdc chii dé néu trén,
cung cdp ludn cir dé xudt cac chinh sach, gidi phdp ky thudt gép phan phdt trién kinh
té - xd héi khu viee Pong bang séng Ciru Long.

Trong qua trinh chudn bi Hoi nghi, Ban T 6 chirc dd nhdn duoc su hé tro quy
béu ca vé tinh than va vét chat cia mét s6 truong dai hoc, vién nghién ciru, hgi nghé
nghiép cing sw dong hanh ciia nhiéu don vi, doanh nghiép va cdc cé nhan. Ban To
chire xin giri 107 cam on sdu sdc dén cdc co quan, té chire, cd nhan vi sw hé tro quy
bau dé. Pdc biét, Ban Té chike xin cam on va ghi nhdn déng gop to lém cia cdc tdc
gia bai bao khoa hoc, cdac phan bién, Ban Khoa hoc, Ban Thu ky va doi ngii tinh
nguyén vién da lam viéc hét sirc minh, tdn tam, chuyén nghiép, dam bdo chat lwong,
tién dé va su thanh cong cua Hoi nghj.

Ban Té chire Hoi nghi VIETGEO 2025 xin chan thanh cam on Nha Xudt ban
Giao thong Van tai da hé tro xudt ban cuén Ky yéu Hoi nghi. Mdc du da co nhiéu né
luc trong céng tdc bién tdp va xudt ban, cuon Ky yéu khé tranh khoi nhitng thiéu sét.
Chiing téi rdat mong nhdn dwoc y kién dong gop quy bau tir ban doc dé Ky yéu ciia
cdc ky hoi nghi sau dwoc hoan thién hon.

BAN TO CHUC HOQI NGHI



Vinh Long, ngay 24 thang 10 nam 2025

THU CAM ON

Hiéu truwéng Trwong Dai hoc Tra Vinh

Tran trong cam on

Trong tinh than hop tdc hoc thudt va phat trién bén viing, Truong Pai hoc Tra
Vinh vinh di phéi hop ciing Hoi Pia chat Cong trinh va M6i truong Viét Nam dong
t6 chirc Hoi nghi Khoa hoc toan quéc “Dia chat cong trinh - Dia ky thudt va Moi
trieong phuc vu phdt trién bén ving - VIETGEO 2025”7, dién ra ngay 24 - 25/10/2025
tai Truong Dai hoc Tra Vinh.

Hoéi nghi la dip dé cac nha khoa hoc, chuyén gia va don vi nghién citu trén
todn quéc gdp gb, chia sé tri thire, gidi thiéu nhing két qua nghién civu cé gid tri va
cung tim kiém cdc gidi phdp vmg dung vdo thue tién. Pdy ciing la co hgi dé Triong
Dai hoc Tra Vinh dong gop, chia sé va mo rong hop tdc trong linh vuc dia chat, dia
ky thudt, tai nguyén va moi trueong - nhitng linh viee ¢6 y nghia quan trong doi véi sie
phat trién bén vitng cia quéc gia va vimg Pong bang séng Ciru Long.

Thay mdt tdp thé cdn bg, giang vién va sinh vién Truong Pai hoc Tra Vinh, t6i
xin giri 167 cam on chan thanh dén Ban Té chirc Hi nghi VIETGEO 2025, cdc co
quan hitu quan va toan thé cdc nha khoa hoc da danh nhiéu tam huyét, tri tué va thoi
gian dé tao nén mét dién dan khoa hoc ¢é y nghia sdu sdc.

Nhitng dong gop quy bau cua Quy vi khong chi lam nén thanh cong cua Hoi
nghi, ma con gép phan lan téa tinh than nghién civu, doi méi va hop tdc trong cong
déng khoa hoc Viét Nam. Toi tin tuong rdng, nhitng gia tri hoc thudt duoc trao doi
tai VIETGEO 2025 sé tiép tuc dwoc phat huy, tré thanh nén tang cho cdc dw dn hop
tac nghién ciru va dao tao trong twong lai.

Truwong Bai hoc Tra Vinh luén trdn trong co hi dwege dong hanh cing Quy vi
trong sir ménh chung - phdt trién khoa hoc, phuc vu céng dong va hwéng téi phat trién
bén viing.

Xin tran trong cam on!

HIEU TRUONG

PGS. TS. Nguyén Minh Hoa
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XAY DUNG CAC LOP DU LIEU PIA HINH TU DEM
SU DUNG ARCGIS PRO PHUC VU NGHIEN CUU NGUY CO LU LUT

Pham Thi Thanh Hoa'2, Tran Hong Hanh'?*, Lwu Thi Diéu Chinh3
ITruwong Dai hoc M6 - Pia chdt
2Nhém nghién ciru Cong nghé Bia tin hoc trong Khoa hoc Trdi dat (GES), Truwong Pai hoc Mo - Dia chat
3Truong Dai hoc Xdy dung Ha Noi
*Tac gia lién hé: Email: tranhonghanh@humg.edu.vn

Toém tit

Trong bdi canh bién d6i khi hau, thién tai ngay cang gia tang ca vé s6 luong va murc do thiét
hai. Tai Quang Nam (nay la thanh phd Da Néng, Viét Nam), 1ii lut dugc danh gia la mang dén
nguy co rui ro cao, nhiéu khu vuc “lii chong 14", khién ‘nguoi dan va chinh quyén dia phuong lo
ngai. Pac biét, tai khu vyc ha luu song Vu Gia - Thu Bon, tinh trang nay din bién thudng xuyén
hon. Viéc c¢6 duoc ban dd phan vung nguy co 1 lut tro thanh can thiét L trong nhiéu nghién ctru tai
day, ciing 1a cach thirc gitip ngudi dan c6 cac tiép can nham giam thiéu rui ro 1 lut. Khi do, can
xéac dinh cac nguyén nhan gay ra 1d lut va xay dung céac 16p dit liéu dau vao cho cac mé hinh vé 1i
lut. Trong d6, dia hinh duoc danh gia 1a yéu té quan trong. Do d6, muc dich ctia nghién ctru nay
la xay dung cac 16p dir li¢u vé dia hinh bao gém: dd cao, d6 déc, hudng dbc, do cong, chi sb6 do
am dia hinh (TWI - Topographic Wetness Index), chi s vi tri dia hinh (TPI - Topographic Position
Index) cho khu vuc cac thanh phd/thi xd/huyén Pai Loc, Dién Ban, Duy Xuyén, Hoi An thugc tinh
Quang Nam cii. Phuong phap duoc sir dung la két hop cong nghé vién tham va hé thong tin dia ly
GIS. Vlen tham cung cap dir liéu mo hinh s6 d6 cao DEM (Digital Elevation Model) Copernicus
- nguon dir li¢u micn phi v6i d phén giai 30m. GIS st dung cac cong cu phan tich khong gian
trong phan mém ArcGIS Pro dé xay dung cac 16p dir liéu dia hinh tu nguon dir 1iéu DEM ban dau.
Két qua ctia nghién ciru nhdm cung cip céc yéu t6 du vao can thiét phuc vu cho viéc xay dung
cac mo hinh nguy co i lut tai khu vuec.

Tir khéa: L lut, dix liéu dia hinh, GIS, ha luu Vu Gia - Thu Bdn, Quang Nam.

1. Pit van dé

Mot trong nhitng tham hoa thién nhién van thudng xuyén xdy ra va gdy anh huong lon dén
con ngudi va tai san la 1t lut. Mac du cac nu6e dang khong ngung nd lyc trong viéc cai thién cac
thi¢t hai do 1t lut gay ra, song hang nam, cac con so thiét hai van khong ngung tang l1én. Trén thé
g101, tai cac nudc phat trién va dang phat trién, hién tugng thoi tiét cyc doan khién tinh trang 11 lut
dién bién phtre tap. Nam 2024 con duoc xem la nam cua cac tran 1d. Theo bao cao Cac quoc gia
Pong Nam A nhu An D6, Pakistan, Bangladesh va Trung Qudc 1a nhitng quc gia dang chii y vé
1 lut 2024. Bén canh d6, mot sb khu vuc & chau Au d3 bi anh huong boi 1 lut tan pha nhu DPrc
bi anh hudng bdi 1 lut vao dau thang 6, gy ra tran 10 lut dot ngdt voi muc nudce cao khoang
6,86 mét trén song Danubar (P ef al., 2025). Tai Viét Nam, tir nim 2020 dén nay, nhiéu tran 1i
lich str dugc ghi nhan nhu: trdn 1ii ndm 2020 tai mién Trung, 1 nam 2024 tai mién Bic, tran 1 gén
day 1a vao thang 7 nam 2025 tai Béc Trung BY. Cac tran 1t dugc danh gia voi mire do nguy hiém
cao, nhiédu tran lii dot ngdt voi xac suét xay ra hiém. Theo bao c4o tinh hinh phong chéng thién tai
cua Chinh phu, nam 2020, tinh trang “Ia chdng & dwgc ghi nhin chua timg ¢ trong nhiéu nim
(Chinh phu, 2020). Tai khu vye mién Trung, mua i lich s, 1a quét, sat 1o dat trén dién rong xay
ra, gdy thi¢thai nang né vé ngudi, tai san, voi hang tram nguoi chét, mat tich, hang nghin ngéi nha
sap, hu hai, tbc mai; nhiéu cong trinh, co' so ha tang bi hu hong. Thiét hai vé kinh té do 1ii ndm
2020 udc tinh trén 36.000 ti dong (Thanh Chung, 2021).

Trong sb cac tinh mién Trung chiu thiét hai ning né cta bién doi khi hau, Quang Nam (cil)
hang ndm phai ganh chiu nhiéu thién tai, 13 lut dién bién phuc tap, kho luong, gady anh hudng truc
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tiép dén méi truong, sy phat trién kinh té-xa hoi va doi séng ctia nguoi dan (Le Duc An & Vu Thi
Thu Lan, 2013). Dya trén bang thdng ké trong nghién ctru cia (Tran Ngoc Ngoan & Nguyén Thi
Bich Nguyét, 2020), so v&inam 2014 tré vé trude thi nhitng nim gin ddy cac hién tuong cuc doan
nhu 1T lut thuong xuét hién nhiéu hon so véi cac hién tuong thoi tiét khac. Pac biét, khu vuc thudce
ha luu séng Vu Gia - Thu Bdn, tinh trang nay dién bién thuong xuyén hon.

Pung trudc hiém hoa nay, cac nghién ctru vé 1ii lut duge nhiéu nha khoa hoc trong va ngoai
nudc quan tdm, véi nhiéu phuong phap duoc lua chon. Trong nhitng thap ky gan ddy, cong nghé
vién tham va hé thong tin dia 1y GIS (Geographic Information System) dugc sir dung rong rdi vi
chung cung cap mot khia canh méi cho viéc danh gia kha ning dé bi ton thuong do 1. Vién tham
mang dén thong tin nhanh chong, phi trim khu vy rong va mang tinh thoi sy cao. Nhiéu nghién
ctru st dung dir liéu anh Radar mién phi dé dua ra cac két qua udc tinh nhanh ving lut (DeVries
et al., 2020; Uddin ef al., 2019), phan bd khong gian va xu hudng (Chen et al., 2024), ciing nhu
danh gia anh huong cua 1 lut dén stir dung dat (Kurihara ef al., 2025). Trong khi d6, GIS véi kha
nang xtr 1y, phan tich thong tin va hd trg ra quyét dinh, dugc ing dung trong cac bai toan vé nguy
co 1t Iyt (Hammami et al., 2019). M61 day, nghién ciru cua (Sar ef al., 2025) st dung phuwong phap
tiép can da tidu chi AHP va GIS cho két qua phan ving nguy co 1 lut ¢ ha luu séng Keleghai, Tay
Bengal, An D, va nhan dinh phuong phap AHP dugc dé xuét v6i cac 16p dir liéu khong gian trong
moi truong GIS cung cap danh gia t6t hon vé ving nguy co 1ii lut.

Nhu vay, tiry thudc vao khu vue nghién ctru ciing nhu tinh chat cua 1i lut, cin c6 cac thong tin
va k§y thuat khac nhau dé danh gia va quan ly. Hién nay, cac ban ) nguy co 1 lut dugc thanh 1ap da
hd tro quy hoach va cong tac giam thiéu rui ro cho cac dia phuong. Pong thoi, nhiéu khu vye dan
cu can dén cac ban d6 nay trong cong tac chuan bi, tng pho véi 1ii lut, khi ho ¢6 thé thong qua ban
o6 nguy co dé xac dinh cac vi tri d& bi lii lut, cac khu vue nguy hiém. Khi d6, nhig thong tin can
thiét dwa vao trong mot bai toan nguy co thién tai can duoc xac dinh rd. Nhirng yéu t tu nhién vé
dia hinh, thily vin, giao thong 1 nhitng yéu t6 giy anh hudng dén lii lut va 1a ngudn thong tin dau
vao trong bai toan nguy co. Trong d0, nhiéu nha khoa hoc danh gia dit liéu dia hinh 14 yéu té quan
trong trong nghién ctru i lut (Sarkar & Mondal, 2020; Tehrany ef al., 2019; Rahman et al., 2023).
Dia hinh quyét dinh dén sy phan bd, huéng dong chay va kha niang ning tich tu ctia nudc(Huang &
Lee, 2021). Nhitng khu vuc c6 dia hinh thép, d6 ddc nhd, hodc nam doc theo cac song sudi thuong
tro thanh noi tich tu va thoat nude cham, khién 1d lut xay ra nghiém trong va kéo dai.

Nhéan théy tam quan trong cua dir li¢u dia hinh trong nghién ctru 1ii lut, bai bado nay thuc hién
nhim muc dich xay dung cac 16p thong tin dia hinh cho khu vuc cic huyén cia Quang Nam cil,
bao gém huyén Pai Ldc, thi xa Pién Ban, huyén Duy Xuyén, thanh phé Ho1 An. Cac yéu t6 do 1a
dd cao, do ddc, huong dbc, do cong, chi s6 do 4m dia hinh TWI, chi sd vi tri dia hinh TPL dwoc
trich xut tir dit liéu vién tham DEM Copernicus. Phdn mém ArcGIS Pro véi cong cu phan tich
khong gian manh mé& dugc str dung dé thuc hién nhiém vu nay.

2. Khu vue nghién ctru, dir liéu sir dung va phwong phap nghién ctru
2.1 Khu vurc nghién ciru

Hinh 1 thé hién vi tri khu vuc nghién ciru, gdm huyén Pai Loc, thi xa Dién Ban, huyén Duy Xuyeén,
thanh phd Hoi An (dia danh cii trude thang 7 ndm 2025). Khu vuc nay 1 cac huyén cii thude dong
bang ha luu séng Vu Gia - Thu Bon trén dia ban tinh Quang Nam cii (nay 1a thanh phd Da Nang).

Khu vuc nghién ctru ndm ¢ duyén hai Nam Trung B9, doc theo dong chay cuia hé théng song
Vu Gia - Thu Bén. Hé thong song 16n, dong vai trd quan trong trong hoat dong kinh té nong
nghiép, thiy loi, thuy dién. Khu vuc c6 dic trung 1a ving dia hinh triing thdp ven bién va phia
Pong cua tinh Quang Nam cii, trong khi phia T4y la ving dia hinh ndi cao. Thoi diém mua mua
bdo xay ra tir thang 9 dén thang 12 hang niam, duoc xem 1a quy luét cta ving. Tong luong mua
trong cac thang nay chiém 65-70 % lugng mua ca nam. Khu vyc nghién ctru c6 tong luong mua
nim tir 2.000-2.500mm (Truong Tuyén va nnk, 2022).
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O Quang Nam n6i chung va khu vuc nghién ctru néi riéng, thang 10 va thang 11 1a thang xay
ra 1&i thuong xuyén, voi cac tran 1il 16n gan day nhu nam 2013, 2017, 2020 va 2022. Lii gay ra anh
hudng nang né dén khu vuc, ddc biét gay ra cac ton that dén néng nghiép - nguén muu sinh chinh
cua nguoi dan noi day.
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Hinh 1. Vi tri khu vuc nghién cuu (dia danh truoc thang 7 nam 2025)
2.2 Dir liéu sur dung

Nghién ctru nay sir dung dir liéu mé hinh sé d6 cao DEM Copernicus 1a dit liéu do Co quan
Vil tru chdu Au (European Space Agency - ESA) va Uy ban chau Au (European Commission)
cung cap, phuc vu cac nghién ctru trong thuy van, danh gia rui ro 1 lut, giam sat dat dai va moi
truong. Copernicus DEM duoc thé hién trong 3 phién ban khac nhau: COP-DEM EEA-10,
COP-DEM GLO-30 va COP-DEM GLO-90 v6i d§ phan giai 10m-90m. Trong do6 2 phién ban
mién phi COP-DEM GLO-30 va COP-DEM GLO-90, c¢6 pham vi phi séng trén toan thé gi¢i. Dit
li€u duogc thu thap thong qua st ménh TanDEM-X tir nam 2011 dén nam 2015. Cac tap dir liéuda
dugc cung cap dé sir dung va duoc duy tri dén nam 2026 (Copernicus Data Space Ecosystem,
https.//doi.org/10.5270/ESA-c5d3d65). Trong dd, nghién ctru st dung phién ban COP-DEM
GLO-30 véi d6 phéan giai 30m - dit lidu duoc xir Iy va phan ph6i mién phi qua Copernicus Open
Access Hub.

Bién Dong

Hinh 2. DEM khu viec nghién ciru

2.3 Phuong phip nghién ciru

9 Cac yéu td lién quan gién dia hinh bao gém: do cao, do déc, hudng dbc, do cong, chi $b ‘d(f)
am dia hinh (TWI), chi s6 vi tri dia hinh (TPI) dugc tinh tur dit li¢u DEM st dung phan mém
ArcGIS Pro.
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2.3.1 Cdc yéu té dia hinh dnh huwong dén 1 lut

Do cao (Elevation): Dit liéu d§ cao 1a DEM Copernicus, thé hién d6 cao ctia bé mit dja hinh.
Pay 13 yéu t6 anh huong 16n dén mirc d6 va pham vi 1ii lut (Rahman et al., 2023). Khu vuc triing
thap (dong bang, ving ven séng) c¢6 nguy co lii lut do nude co xu hudng chay tir cao xudng thap,
khi 6 nudc s& bi don lai gy lut. Nhin chung, 1ii lut s& gia tang khi d6 cao giam va nguoc lai.
Ngoai ra, su phan b cua diy ndi con chi phdi hudng dong chay, bién cac ving triing thap 1an can
trg thanh ving “rén 14",

Do dbc (Slope): duge xac dinh tir dit liéu do cao. Pay ciing 1a mot trong nhitng dic diém dia
hinh quan trong. Theo (Li et al., 2012), khu vuc c6 d6 ddc 16n, nudc mua chay lan nhanh xudng
ving ha luu. Trudng hop nay dé gy ra hién tuong i quét. O ving c6 d6 ddc nhé nhu dong bang,
tdc do dong chay cham, nude kho thoat nén dé gay ngap lut kéo dai.

Huwéng dbc (Aspect): yéu td gian tlep anh hudng dén du’cng di chuyén ctia dong chay do mua
16n tao thanh. Mua 16n s& theo hudng dbc vé phia song sudi, tap trung tai ving triing va gy ra
11 lut.

})(} cong (Cl}rva‘gure): hién thi hinh dang hoéq d6 cong cuia do dbc. Hinh dang d6 cong dia hinh
quyét dinh gia toc, toc do dong chay. Po cong gom 2 loai:

e Profile curvature: 6 cong song song theo huéng déc chinh, con goi 1a d6 cong doc (song
song voi hudng dong chay). N6 anh huong dén tdc d6 tang/giam cua dong chay hay gia
tdc/giam tde ciia nude trén sudn doc.

e Plan curvature: do cong theo phuong vudng goc véi hudng giéc chinh, duogc goi la do
cong ngang (d0 cong thqo phuong mat bang). N6 lién quan dén mtrc do hoi tu hay phan
ky ctua dong chay trén bé mat.

bo am dia hinh TWI (Topographic wetness index): Chi sé6 TWI do luong dong chay tich tu
tai moi vi tri cia luu vuc thoat nudc. Cac khu vuc TWI cao thuong la vung triing, dé ngap lut.
TWI dugc tinh theo cong thire (1) dua trén nghién ctru cua (Beven & Kirkby, 1979):

TWI =1n (A,/tanpB) (1)

Trong d6 As 12 tich liiy dong chay duoc iy tir DEM duya trén huéng dong chay va B 1a 6 doc
tinh theo radian.

Chi s6 vi tri dia hinh TPI (Topographic Position Index) 12 mot chi s6 mé ta do cao twong ddi
ctia mot diém so voi dia hinh xung quanh. TPI duong cho biét diém d6 & vi tri co thé 1a ddi nui,
gia tri Am hodc bang 0 cho biét ving triing hodc ddng bang, tir d6 x4c dinh ving c6 nguy co 1ii lut
cao. TPI dugc tinh theo cong thirc (2):

n
1
TPl =z, — —Z Z;
0 n 4 i (2)
=1
Trong do6 z¢la dJ cao tai diém trung tdm can tinh, z;la d cao ctia cac di€m lan can trong ctra
$0 phan tich, n la s6 diém 1an cén dugc tinh.

2.3.2 Sir dung phan mém ArcGIS Pro xdy dung cdc 16p dir liéu dia hinh

ArcGIS Pro 1a mét ing dung cua GIS véi cong nghé vuot trdi, nhiéu tinh nang va giao di¢n
dep, d& st dung. ArcGIS Pro cung cép cac cong cu phan tich chuyén nghiép, hd tro truc quan hoa
dir liéu. Do d6, nhidu nghién ctru hién nay ciing sir dung phan mém nay (Shrestha et al., 2025;
Ullah et al., 2024).

Tir dir liéu DEM, sir dung ArcGIS Pro v6ibo cong cu phén tich khong gian “Spatial Analyst
Tools” bao gdm: Slope, Aspect, Curvature, Flow Direction, Flow Accumulation, Focal Statistics;
va Raster Calculator dé tinh cac yéu t6 ¢ muc 2.3.1.
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Hinh 3. Mot s6 cong cu phan tich khéng gian sir dung trén ArcGIS Pro

3. Két qua va thao luan
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Hinh 4. Két qua cdc 16p dit liéu vé dg cao (a), do doc (b), hudng doc (c)

Céc két qua thu duoc ban dau 1a dit 1iéu lién quan dén dia hinh: d6 cao, do dbc, hudng doc.
Hinh 4a cho thiy gia tri d6 cao ciia khu vuc nghién ciru c6 sy thay di tir Dong sang Tay. Toan bd
ving phia Déng c6 dia hinh thip, tap trung 1a cic ving dong bang. Phia ty c6 ddi ntii cao vdi cao
d6 trén 600m. Hinh 4b c¢6 két qua d6 dbc tuong dong véi két qua do cao & hinh 4a. Gia tri hudng
dbc (Aspect) (Hinh 4c) dugc do theo chiéu kim dong ho tinh bang do, tir 0 (hudng bic) dén 360
(quay lai hudng béc), hoan thanh mét vong tron. Cac khu vire bang phiang khong c6 hudng déc
xuéng duogc gan gia tri -1. Nhu vay, khi dua céc dit liéu vao moé hinh nghién ctru i lut, nhan dinh
ban dau 1a cac ving c6 phan dia hinh thip (mau xanh trén hinh 4a) va d6 déc nho (mau xanh trén

hinh 4b) s& c6 xu hudng nguy co cao hon.
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Hinh 5. Két qua cac lop dir liéu vé do cong

Hinh 5 1a két qua xac dinh d6 cong (Curvature) cua khu virc nghién ctru. Khi xem x¢t hai dang
d6 cong, gia tri bang 0 biéu thi bé mat tuyén tinh. Mt khac, do cong ngang lién quan dén sy hoi
tu va phan ky ctia dong chay trén bé mit: gia tri dwong biéu thi bé mit 16i ngang, gia tri 4m biéu
thi bé mat Idm ngang, cac dong chay tich tu d& gay ngap lut. V&i do cong doc, gia tri 4m biéu thi
bé mat16i 1én, dong chay s& giam téc, gia tri duwong biéu thi bé mat 16m dan va dong chay s& duoc
tang téc. Nhu vay, cac yéu td nay sé chi phdi toc do dong chay bé mat khi xay ra mua 16n.
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a.
Hinh 6. Két qua cdc 16p dir liéu dé am dia hinh (a) va vi tri dia hinh (b)

Vé nguyén tic, nhitng khu vuc c6 do doc nho va kha ning tich tu dong chay 16n s& c6 gia tri
TWI cao, thé hién tiém nang duy tri do am cao, trong khi cac khu vuc dbc va it dong chay hoi tu
s& ¢6 TWI thép, thuong kho rdo hon. Viée phéan tich do m dja hinh tir md hinh s6 do cao (DEM)
cho phép nhan dién cac ving nguy co ngép lut. Bén canh do, chi s6 vi tri dia hinh TPI cho thiy su
chénh léch giita d6 cao tai diém trung tAm va gia tri trung binh d¢ cao cua cac diém trong mot
ving 1an can xac dinh. Gia tri TPI dwong cang 16n cho thdy diém trung tim cao hon dia hinh xung
quanh nhiéu, thuong dic trung cho cac dang dia hinh nhu dinh, go hodc suon nui; va ngugc lai.
Truong hop gia tri TPI xap xi bang 0 phan anh bé mit bang phang. Nhu vay trén hinh 6, két qua
c6 thé thay v0i cac gia tri do am dia hinh cao (twong ing mau do bén hinh 6a) va gia tri vi tri dia
hinh x4p xi bang 0 (bén hinh 6b) cho thiy vung ddng bang thudc huyén Pai Loc c6 nguy co 1ii lut
cao, sau d6 dén cac ving ddng bang thudc cac huyén/thi xa con lai. Pong thoi, ving nui ¢6 cac gia
tri dic trung nguoc lai, cho thdy khong co nguy co hodc nguy co thap.
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Nhin chung, mdi yéu té cung cap mot khia canh anh huong dén 1i lut, nhung c6 mdi quan hé
chit ché v6i nhau théng qua két qua twong dbi ddng nhat tai mot sé ving: Chi s d6 4m dia hinh
(TWI) thé hién sy két hop giita d6 doc va dién tich tich tu dong chay, do d6 ¢o sy tuong quan véi
d6 dbc nhung bd sung thém thong tin vé kha nang duy tri d6 4m. Cac khu vuc ¢6 TWI cao thudng
trung v6i nhitng ving ddc thoai va co kha nang hoi ty dong chay, phan anh nguy co ngép lut.
Trong khi @6, chi s6 vi tri dia hinh (TPI) cho thy ving c6 TPI thap thuong dong thoi co gia tri
TWI cao va dia hinh thap, d6 ddc nho, twong Gng v6i ving dong bang co nguy co lut cao. Diéu
nay cling dugc ghi nhan trong cac nghién ctu trudc day (Choubin et al., 2019).

Nhu vay, tir DEM hoan toan c6 thé tao ra cac 16p dir li€u dia hinh khac cho cac bai toan vé 1i
lut. Pidu d6 ciing ddng nghia voi viée do tin cay cta két qua hoan toan phu thudc vao DEM dugc
str dung. Giira cac DEM mién phi hién nay, mé hinh dugc danh gia cao va thuong dugc sir dung
1a DEM SRTM (Shuttle Radar Topographic Mission) va DEM Copernicus. Theo cac thong sé san
xuét, DEM Copernicus ¢6 do chinh xac d6 cao dudi 4m (Copernicus Data Space Ecosystem,
https://doi.org/10.5270/ESA-c5d3d65). Trong khi d6 DEM SRTM, sai s6 twong ung la 16m
(USGS, hitps.://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-srtm-
mission-summary). Mat khac, nghién ctru cua (Ghannadi et al., 2023) danh gia, mac du c6 cung
d6 phan giai, song DEM Copernicus c6 d6 chinh xac mit bang va do cao t6t hon DEM SRTM.
Ddng thoi, Copernicus DEM c¢6 tinh nhit quan toan cau cao hon DEM SRTM. Khi d6, nhiéu
nghién ctru trén thé gidi ciing da sir dung DEM Copernicus trong cac nghién ctru vé 1 (Cea et al.,
2024; Cuellar et al., 2022). Do d6, viéc st dung DEM Copernicus trong nghién ctru nay dam bao
tin cay. Két qua cac 16p dir liéu dia hinh dugc xay dung tir DEM c6 thé dap tng cho cc nghién
ctru tiép theo.

Tom lai, cac 16p dit liéu dia hinh dugc xay dung s¢€ la nguén dit liéu dau vao cho md hinh nguy
co lii lut tai khu vue nghién ctru trong thoi gian téi. Khi d6, ban d6 nguy co lii lut va cac thong tin
lién quan dén muc do d& bi tén thuong do 11 lut s€ tré thanh 1a mgt cong cu co ban cho cac nha
quy hoach, nha quan 1y dé thuc hién viéc phong chéng thién tai cho cac khu vuc dé bi 14 lut.

4. Két luan

Hién nay, mac du i lut la diéu khong thé tranh khoi do cac hién tuong mua bao cuc doan xay
ra, nhung céc ky thuat phan tich va lap ban dd phan ving nguy co c¢6 thé danh gia va quan ly i
lut trong tuong lai. Trong do, viée str dung cac 16p dir licu dau vao cho mé hinh déng vai trd quan
trong. Nghién ctru nay da xay dung sau lop dir liéu vé dia hinh vOi két qua tuong quan 1an nhau
gitip nhan dién cac ving c6 thé xay ra i lut. Cac 16p nay sé& 1a ngudn dit liéu dau vao cho mo hinh
nguy co lii lut tai khu vuc nghién ciru trong thoi gian t6i. Trong cac nghién ctru tiép theo, cac 16p
dit liéu khac nhu thily van, dia chat, st dung dat ciing s& duoc thanh 1ap dé cung cap day du hon
nita cac thong tin cho viéc danh gia cac ton thuong va rui ro do i lut.
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Abstract

In the context of climate change, natural disasters are increasing in both quantity and level of
damage. In Quang Nam (now Da Nang city, Vietnam), flood is assessed to pose a high risk, with
many areas experiencing "flood on flood", causing concern for local people and authorities. In
particular, in the downstream area of Vu Gia - Thu Bon river, this situation occurs more frequently.
Having a flood risk zoning map has become necessary in many studies here, and is also a way to
help people have approaches to reduce flood risks. At that time, research needs to identify the
causes of floods and build input data layers for flood models. In which, topography is considered
an important factor. Therefore, the purpose of this study is to build topographic layers including;
elevation, slope, aspect, curvature, topographic wetness index (TWI), topographic position index
(TPI) for the areas of cities/towns/districts of Dai Loc, Dien Ban, Duy Xuyen, Hoi An in the former
Quang Nam province. The method used is a combination of remote sensing technology and GIS.
Remote sensing provides a Digital Elevation Model DEM Copernicus - a free data source with a
resolution of 30m. GIS utilizes spatial analysis tools in ArcGIS Pro software to create additional
topographic layers from the original DEM data source. The results of the study aim to provide the
necessary input factors for building flood susceptibility models in the study area.

Keywords: Flooding; topographic data; GIS; downstream Vu Gia — Thu Bon; Quang Nam.


https://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-srtm-mission-summary
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