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The Digital Elevation Model (DEM) is increasingly used for various
research purposes and is considered essential input data of the
Geographic Information System (GIS). In the development process,
Binh Minh ward, Lao Cai city, has many construction programs and
projects that have changed a lot in topography and land shape.
Therefore, building a DEM in Binh Minh ward aims to better serve the
management of the current land topography, have a spatial
visualization, thereby giving space management and planning
orientations in the future. There are many methods of DEM
construction, but to save time, cost and have advantages in accuracy
compared to traditional methods, in this article, the author uses ArcGIS
to build DEM from remote sensing images on Google Earth. The
article’s results evaluated the topography and soil shape of the ward in
the period 2010-2020, applied Google Earth, and ArcGIS to get the
elevation score of the study area and established a DEM model in the
study area. The built-up DEM model shows the advantages of saving
time and costs compared to traditional methods.
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Mo hinh s6 d6 cao (Digital Elevation Model - DEM) ngay cang dugc
st dung nhiéu cho cac muc dich nghién ctru khac nhau va dugc coi 1a
mot dir liéu dau vao quan trong cua hé thong tin dia 1y (Geographic
Information System-GIS). Phuong Binh Minh, thanh phé Lao Cai
trong qua trinh phat trlén ¢ nhiéu chuong trinh dy an xay dyng da
lam thay d6i nhiéu vé dia hinh, dang dat. Do vay, xay dung DEM tai
phuong Binh Minh nhdm phuc vu tdt hon cong tac quan 1y hién trang
dia hinh dang dat; c6 cai nhin tryc quan khong gian tir d6 dua ra cac
dinh huong quan ly, quy hoach trong khong gian trong tuong lai. Co
nhiéu phuong phap xay dung DEM, nhung dé tiét kiém thoi gian, chi
phi va c6 uu thé hon vé do chinh xac so v&i phuong phap truyén
thdng, & bai bao nay, tac gia sit dung ArcGIS dé xiy dung DEM tir
anh vién tham trén Google Earth. Két qua bai bao da danh gia duoc
dia hinh, dang dét ciia phuong giai doan 2010 — 2020, di tng dung
Google Earth, ArcGIS dé lay diém do cao khu vuc nghién ciru va
thanh 1ap mo6 hinh DEM tai khu vuc nghién ctru. M6 hinh DEM xay
dung dugc cho thdy wu diém tiét kiém thoi gian, chi phi so véi cac
phuong phap truyén thong.
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1. Pit van dé

Mo hinh s§ d6 cao (Digital Elevation Model - DEM) 1a md hinh biéu dién bang sb sy bién
thién lién tuc cua do cao bé mit dia hinh [1]. M6 hinh sb d6 cao (Digital Elevation Model -
DEM) ngay cang dugc sir dung nhiéu cho cac muc dich nghién ctru khac nhau va dugc coi 1a mot
dir liéu dau vao quan trong cua hé thong thong tin dia ly (Geographic Information System- GIS).
DEM la ban db dau vao cua cac qua trinh xur Iy s6 liéu lién quan den dé6 cao [2], [3].

Theo cac phuong phap truyen thong, DEM duoc xay dung chu yeu bang phuong phép ndi suy
tir duong binh d6 clia ban d6 dia hinh (dang sd) trong mot s6 phan mém chuyén dung nhu Sufer,
Global Mapper, ArcGIS, Vertical Mapper [4]. Ngoai ra, DEM con duoc xdy dung bing cach sir
dung cac k¥ thuat quan sat 1ap thé tir cap anh hang khong, cip anh 1ap thé vé tinh hay tir dir lidu
do dac truc tiép dia hinh ngoai thuc dia. Thuc té cho thay, dir liéu DEM duoc xdy dung tir cac
phuong phép ndi suy tir dudng binh d6 cho két qua khong dam bao chat luong vi duong binh do
thuong khong dugc cdp nhat trong thoi gian dai [5]. Phuong phap thanh lap DEM bang do dac
truc tiép ngoai thuc dia chi phu hop véi dién tich nho, néu thuc hién trén dién tich 16n thi tén kém
vé kinh phi, chat luong DEM phu thudc hoan toan diéu kién do dac [2], [4]. Do vdy v&i su phat
trién ctia vién tham, anh vé tinh trong nhitng nim gan day, dit liéu anh vé tinh dugc chia sé rong
rdi hon nén & mot nhu cdu nhat dinh hoan toan c6 thé sir dung anh vé tinh dé thanh 1ap DEM.
Anh vé tinh tir h¢ théng vién tham c6 kha ning thu nhan anh ca ngay 1an dém, trong moi diéu
kién thoi tiét, da dang v€ d6 phéan giai, do phu tram 16n (tir hang chuc km? dén hang tram km?).
Véi nhitng uu diém noi troi nay, co thé coi sir dung cong nghé Vlen tham 1a cong cu hitu hiéu
cung cap ngudn tu lidu vién tham phuc vu cic muc dich trong quan tric bé mit trai dat noi chung
va muc dich thanh 1ap DEM noi riéng.

Phuong Binh Minh c6 dién tich 4,66 km?, dan s6 nam 2019 1a 3.762 nguoi, mat d§ dan s6 dat
807 ngucyi/krn2 Trong thoi gian gan ddy c6 nhiéu chuong trinh du an dugc dau tu, dan t6i viéc san
lap giai phong quy dat cho dau tu xdy dyng, tir d6 da lam thay ddi nhiéu Ve dia hinh, dang dat Vay
nén dé c6 md hinh DEM phuc vu cong tac hoc tap, nghién ciru va mot s6 tmg dung thyc té nhat
dinh thi sir dung phuong phap ndi suy duong binh do 1a khong kha quan vi do chinh xéc rat thap.

Bai bao nghién ctru thuc hién Gmg dung cong nghé vién tham dé xay dung mé hinh sb hoa do
cao (DEM) ctia phudng Binh Minh, thanh phd Lao Cai nhim xiy dung DEM phuc vu cong tac
quan 1y hién trang dia hinh dang dt tot hon va c6 cai nhin truc quan khong gian ciia phudng, tir
d6 dua ra cac dinh huéng vé quy hoach trong khong gian va quan 1y trong twong lai.

2. Phwong phap nghién ciru
2.1. Phwong phap thu thdp dir li¢u

Thu thip cac dit liéu phuc vu nghién ciru: Cac bao cédo vé tinh hinh kinh té - xd hoi cua
phuong Binh Minh; Béo cdo quy hoach str dung dat ndm 2010 — 2020; Danh muc cac cong trinh
du 4n thyuc hién trong giai doan 2010 — 2020; Anh vé tinh tir Google Earth qua cac nam dé so
sanh sy thay d6i do thyc hién dy an trong giai doan 2010 -2020; Dir li¢u do cao ctua khu vuc
nghién ciru lay theo anh vé tinh nam 2021;

Ngudn thu thap tai liéu: Phong TNMT thanh phé Lao Cai; UBND phudng Binh Minh;
website https://earthexplorer.usgs.gov dé tai anh Google Earth; Lay do cao tir website
gpsvisualizer.com

2.2. Phwong phdp xir Iy sé liéu

+ Google Earth: Str dung dé so sanh anh vé tinh qua cic ndm trong giai doan nghién ctru 1a 2010
— 2020, dé xac dinh céac vi tri thay d6i bé mat phu. Tir d6 xac dinh sy thay ddi dia hinh cu thé.

+ Str dung website earthexplorer.usgs.gov dé tai anh Google Earth.

+ Str dung trang web: gpsvisualizer.com dé 1iy thong tin d cao cua anh vé tinh cac budc thuc
hién: Tir Google Earth lay file *kmz khu vyc nghién ciu = Tai anh *kmz lén web:
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gpsvisualizer.com vao chon Look up elevations = Chon file KMZ d¢ tién hanh 1dy thong tin do
cao > Tai file do cao *.txt da chia diém do cao cua khu vuc nghién ciru;

+ Sur dung phﬁn mém Envi 5.3: Pé m& anh vé tinh; Dé g0p cac band mau anh va cit anh vé
tinh theo so dd vi tri nghién clru;

+ Str dung phin mém ArcMap: D& mé anh vé tinh di cit theo vi tri nghién ctru; Mé cac diém
dd cao thu thap dugc; St dung cac cong cu Crreate TIN (3D Anatrist) (Tool) dé xay dung mo
hinh TIN; Str dung cac cong cu TIN to Raster dé xay dung mo hinh DEM.

3. Két qua nghién ciru
3.1. Ddnh gid dia hinh, ding dit ciia phwong giai doan 2010 - 2020

Phuong Binh Minh trong nhitg nam 2010 - 2020 kinh té phat trién nhanh va dong déu, phat
huy lgi thé cua dia phuong. Co sd ha téng tr d6 dugc cai thién nang cao rd rét, nhiéu cong trinh
quy mé 16n xdy dung di 1am thay d6i dién mao ciia phuong, ciing nhu dia hinh phudng c6 nhiéu
thay d6i. Theo thong ké giai doan 2010 - 2020 ¢6 trén 60 dy an di va dang duoc trién khai. Trong
d6 c6 nhitng cong trinh dy an 16n nhu: Bénh vién Pa khoa tinh, Bénh vién San nhi; Phan hiéu
Pai hoc Thai Nguyén, truong Cao déng Lao Cai, San van dong Tinh; bén xe trung tam va cac dyu
an phat trién nha & khu tai dinh cu. Qua khéo sat vi tri du an 16n béng ban dd do vé& san nén khi
thuc hién du an, két hop sir dung anh vé tinh Google Earth cho thay thay d6i do cao dia hinh thé
hién tai bang 1 sau.

Bang 1. Bdng cdc dw dn xdy dung thay doi do cao trén dia ban phirong Binh Minh

DPocao DJ caosau Tinh hinh cip nhat
truwdc khi  khi thuc 1én dwong binh do

STT Tén dy an thyc hién  hién dy an  tai BD hién trang si
du 4n (m) (m) dung dat nim 2019
1  Truong tiéu, mam non Binh Minh 106 86 Chua
2 Trudng Cao ding Lao Cai 108 96 Chua
3 Bénh vién San nhi, Bénh vién 500 givong 102 90 Co
4 San van dong tinh Lao Cai 115 102 Chua
5 Trung tdm dao tao thé duc, thé thao tinh Lao Cai 110 96 Chua
6 Truong THCS Binh Minh 106 95 Chua
7 Trung tdm bao trg xa hoi tinh Lao Cai 112 98 Chua
8 Bén xe trung tam Lao Cai 98 90 Co

(Nguon: Xt Iy s6 liéu)

- Do cao cia cac vi tri di thay ddi nhiéu so v6i trude khi thue hién xay dung cac cong trinh du
an va muc d¢ thay doi giam d6 cao dia hinh tai moi du 4n ciing khac nhau.

- T4t ca céc thay ddi vé do cao dang d4t hau nhu chua dugc cap nhat vao co so dit liéu duong
binh d6 tai ban db hién trang dat phuong Binh Minh ndm 2019. Qua tim hiéu nhom tac gia da xac
dinh cac cong trinh déu c6 xay dung cao d, duong binh d dé tién hanh xay dung phuong an thi
cong du an, tuy vay don vi thuc hién kiém ké, thanh lap ban dd hién trang sir dung dat nam 2019
12 mot don vi doc 1ap, chwa cap nhét day du. Do d6 dé xay dung mo hinh DEM tir dudng binh do
gap nhiéu kho khan, tén thoi gian va chi phi vi ¢6 sy khac nhau gitta phdn mém quén 1y bén xay
dung (Auto CAD) va quéan 1y dat dai (Microstation), do vay viéc cap nhat nhé 1é tir nhiéu cong
trinh trén dja ban nghién ctru. Mot s hinh anh thé hién vi tri thay déi d6 cao dwoc mé phong &
hinh 2 va hinh 3.
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Hinh 2. Vi tri thay doi dia hinh do xdy dung trwong  Hinh 3. Vi tri thay doi dia hinh do xdy dung Bénh
tieu hoc, mam non Binh Minh (trdi); xdy dung truong vién San nhi, Bénh vién 500 givong (trdi); xdy dung
Cao dang Lao Cai (phai) san van dong tinh (phai)

3.2. Xdy dung mé hinh DEM ciia phwong Binh Minh nam 2021

Tir anh vién tham thu thap duogc tac gia tién hanh xdy dung mé hinh DEM qua cac budc sau
day: Léy diém d6 cao tir anh vé tinh; Xay dung mo6 hinh TIN; Xay dung m6 hinh s6 hoa DEM. Cu
thé xay dung mo hinh DEM ciia phuong Binh Minh nhu sau:

+ Ldy diém dp cao tir anh vé tinh

Dé lay duoc diém do cao, sit dung Google Earth. Pau tién tac gia s& vao Google Earth va xac
dinh ranh gidi hanh chinh cua phuong. Khi da xac dinh dugc thi sir dung cong cu Add Path, vé
cac diém, v& cang chi tiét thi mo hinh DEM cang chi tiét va phai xac dinh diang vi tri nghién ctu.
Két qué vé& dé lay diém do cao duoc trinh bay trong hinh 4.

Hinh 4. Vé duong dé ldy diém do cao khu vuc Hinh 5. Cdc diém dg cao phuong Binh Minh
nghién curu phuong Binh Minh

Thuc hién luu file duéi dang KMZ, truy cép trang web: gpsvisualizer.com dé liy diém d6 cao
cua file *. KMZ. Khi da m¢ dugc trang web chon Look up elevations = Chon file KMZ da luu
va gin vao sau d6 chon Convert, sau khi da chay xong 4n Download dé tai vé may. Nhu vay la di
lay thanh cong cac diém do cao ctia phuong Binh Minh nhu hinh 5.

+ Xdy dung mé hinh TIN

Dé xay dung dugc mo hinh TIN tac gia sir dung phan mém ArcMap va thém file d6 cao cua
phuong Binh Minh vao duoc két qua cac diém chira cao d¢ nhur hinh 6.

Str dung cong cu Crreate TIN (3D Anatrist) (Tool), & tao mé hinh TIN tir cac diém d6 cao
léy trén anh vé tinh, két qua dugc thé hién & hinh 7.
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Hinh 6. Cdc diém cao d¢ mé trong ArcMap Hinh 7. M6 hinh TIN khu vuc nghién cieu

Tt m6 hinh TIN 6 trén co thé dé dang tao duoc md hinh s6 hda DEM qua cong cu TIN to
Raster, thiét 1ap cac thong s6 va cho trng dung chay thu dugc mo6 hinh DEM nhu hinh 8, hodc xay
tu nhu hinh 9.

Hinh 8. M6 hinh DEM khu vic nghién ciru Hinh 9. Puong binh do tir mé hinh DEM

3.3. Pdnh gid két qud xdy dung mé hinh DEM

- So sanh duong binh d6 xay dung voi duong binh d dang st dung: Tir m6 hinh DEM xay
dung duogc tir anh vé tinh, chuyén doi sang duong binh do, so sanh véi duong binh do cua
phuong dang st dung théy c6 6/8 vi tri khao sat chua duoc cap nhat theo hién trang. Do do
duong binh d6 t m6 hinh DEM méi xay dung c¢6 d6 chinh xac cao hon.

- Xay dung mé hinh DEM bang anh vé tinh cho phép thuc hién trén mot ving dién tich 16n;
ddng thdi nhanh hon so véi phuong phap do dac truc tiép nén tiét kiém dugc chi phi va thoi gian.

- Can st dung két hop mét sé cong cu Google Earth, ArcMap, Website: gpsvisualizer.com dé
thu thap diém d6 cao va xay dung DEM.

- Huéng nghién ciru phut hgp véi xu hudng phat trién, can nang cao chat luong anh dau vao dé
cc')Nkét qué tot hon. Pong thoi can trang bi thiét bi dii manh dé xi 1y, chay cac ung dung xir Iy anh
vien tham.

4. Két luan

Sau khi thuc hién nghién ctru mg dung cong nghé vién tham dé xdy dung mé hinh DEM
phuong Binh Minh, thanh phd Lao Cai, nhém tac gia di thu duoc két qua sau day: Danh gia dia
hinh, dang dat ctia phuong giai doan 2010 — 2020, thong qua viéc so sanh dia hinh dit ciia mot s6
cac cong trinh dy an 16n dugc thyc hién trén dia ban cho théy cac cong trinh c6 sy thay doi giam do
cao & cac mirc do khac nhau; Ung dung Google Earth, ArcGIS dé 1y diém d6 cao khu vuc nghién
ctru, tr @6 thanh 1ap mo hinh TIN va DEM tai khu vuc nghién ciru; Pa danh gia nhitng thuén loi va
kho khén trong viéc thanh 1ap m6 hinh DEM va x8y dung duong binh d6 tir mé hinh DEM.
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