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Tom tat:

Nghién cieu nay vmg dung nén tang Google Earth Engine (GEE) két hop anh vé tinh Sentinel-2 dé thanh
Idp ban do 16p phii bé mat ddt va ban do bién déng I6p phii bé mdt ddt xa Bén Lire, tinh Tdy Ninh giai doan
2020-2025. Hai anh t(fng hop mua khé nam 2020 va 2025 tw dir liéu Sentinel-2 Level-24 dwoc tién xir Iy (loc
may, ghép va cat theo ranh giGi hanh chinh) trén GEE, sau do phdn loai bang thudt todn Random Forest (RF)
voi bén 16p chinh: dat trong (DT), dat xdy dung (DXD), thiy hé (TH) va thuc vit (TV). Mau hudn luyén va
mau kiém tra dwoc xdy dung tiv anh dg phdn giai cao va doi chzeu voi thye dia. D6 chinh xdc phdn loai duwgc
danh gid thong qua ma tran sai $6, do chinh xdc tong thé va hé s6 Kappa. Két qua cho thdy dg chinh xdc tong
thé dat 91,05% véi hé s6 Kappa 0,88 cho nam 2020 va 87,58% véi hé s6 Kappa 0,83 cho nam 2025, thé hién
mirc do tin cdy cao cua mo hinh phan logi. Nam 2020, lop dat tréng va thue vdt chiém gdn 70% dién tich tw
nhién, trong khi dat xdy ding va thity hé chiém ty 1é thap hon. Pén nam 2025, dién tich dat trong giam khodng
657,77 ha, trong khi dién tich thiee vét tang thém khodng 402,50 ha, dat xdy dung tang hon 124,33 ha va thiy
hé tang khodng 130,95 ha. Sw chuyén dich nay phan anh xu thé giam dién tich dat chwa sir dung, gia ting do
che phii cdy xanh dong thoi mé rong khéng gian xdy dung va hé thong ao ho, kénh rach. Tir hai ban do 16p
phii, ban do bién dong 16p phii bé mat dit giai doan 2020-2025 dugc thanh lap bang ky thudt chong xép 16p
trong moi truong ArcGIS. Cdc lop két qua tiep tuc duwoc duwa vao hé quan tri co so dit liéu PosigreSQL/PostGIS
va céng bé qua mdy chii ban do GeoServer dé xday dung WebGIS chuyén dé. Hé thong WebGIS cho phép nguoi
dimg tra cieu nhanh logi hinh bién ddng, dién tich va vi tri khéng gian ngay trén nén ban do truc tuyen Két
qua nghién ciru khang dinh tinh hiéu qua cua GEE va anh Sentinel-2 trong giam sat bién dong I6p phii bé mat
o quy mo dia phuong, dong thoi cho thdy tiém nang cia viéc tich hop WebGIS trong hé tro quan Iy tai nguyén
dat va quy hoach khéng gian.
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Abstract:

This study applies the Google Earth Engine (GEE) platform combined with Sentinel-2 imagery to derive
land-cover maps and land-cover change maps for Ben Luc commune, Tay Ninh province, in the period 2020-
2025. Two dry-season composites for 2020 and 2025 were generated from Sentinel-2 Level-2A data, pre-
processed on GEE by cloud masking, mosaicking and clipping to the administrative boundary. The images
were then classified using the Random Forest (RF) algorithm into four major land-cover classes: bare land,
built-up land, water bodies and vegetation. Training and validation samples were derived from high-resolution
imagery and field verification. Classification accuracy was assessed using confusion matrices, overall
accuracy and the Kappa coefficient. The results show an overall accuracy of 91.05% with a Kappa coefficient
of 0.88 for 2020, and 87.58% with a Kappa coefficient of 0.83 for 2025, indicating a high reliability of the
classification model. In 2020, bare land and vegetation together accounted for nearly 70% of the commune’s
area, while built-up land and water covered smaller proportions. In 2025, bare land decreased by about
657.77 ha, whereas vegetation increased by around 402.50 ha, built-up land expanded by over 124.33 ha and
water bodies increased by roughly 130.95 ha. These changes reflect a reduction in unused land, enhanced
green coverage and the expansion of built-up space and surface water systems. Based on the two land-cover
maps, a land-cover change map for 2020-2025 was generated using overlay analysis in ArcGIS. The resulting
layers were stored in a PostgreSQL/PostGIS database and published via GeoServer to build a thematic
WebGIS application. The WebGIS enables users to query change types, areas and locations directly on an
interactive online map. The findings demonstrate the effectiveness of GEE and Sentinel-2 data for local-scale
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land cover monitoring, as well as the potential of integrating WebGIS to support land resource management
and spatial planning.
Keyword: Google Earth Engine, Sentinel-2, Random Forest, LULC, WebGIS, Ben Luc, Tay Ninh
Submission received: 25/11/2025 Revised: 10/12/2025 Accepted: 12/12/2025 Published: 31/12/2025

1. Mé diu

Trong bdi canh d6 thi hoa va chuyén ddi co cu kinh té dién ra ngdy cang manh mé &
cac dia phuong vung Bong Nam B9, nhu cau theo ddi va danh gia bién dong 16p phu bé mat
dat tro nén cap thiét dé phuc vu quan ly tai nguyén, quy hoach sir dung dat va bao vé moi
truong. Cac phuong phap diéu tra truyén thong (diéu tra hién trang str dung dat, do dac ngoai
thuc dia...) thuong tdn nhiéu thoi gian, chi phi va kho bao dam tinh cap nhat, dac biét ddi voi
cac khu vuce c6 toc do thay doi nhanh. Sy phat trién cua dit liéu vién tham quang hoc d6 phan
giai trung binh nhu Sentinel-2, két hop voi cac nén tang xir Iy trén dam may nhu Google Earth
Engine (GEE) [1], m6 ra hu()'ng tiép can moi cho bai toan giam sat 16p phu bé mit & quy mod
tir dia phuong dén qubc gia. Trong gan mot thap ky qua, GEE da tr¢ thanh mdt trong nhimg
nén tang c6t 16i cho nghién ciru 16p pht/16p sir dung dat (LULC). Tong quan ctia Alshehri va
cong su (2025) cho thdy phan 16n cac nghién ctru LULC str dung GEE tap trung vao giam sat
bién dong do6 thi, rimg va nong nghi¢p, voi xu hudng ap dung céc thudt todn hoc may nhu
Random Forest (RF), Support Vector Machine (SVM) va Gradient Boosting nhd d6 chinh xéc
cao va kha niang mé rong tt [2]. Cac nghién ciru tong quan vé Sentinel-2 ciing khang dinh wu
thé cua bd cam bién “nay trong lap ban d6 16p phu/16p st dung dat v6i d6 phan giai 10-20 m,
dai phd rong, tan sudt 1ap cao va kha nang két hop da thoi gian [3]. Nhiéu nghién ctru da trién
khai tryc tiép RF trén GEE dé phan loai 16p phu. Phan va cong sur (2020) phén loai 16p phu
cho vung thao nguyén Mong Co6 tir anh Landsat 8 trén GEE, so sanh cac chién lugc tong hop
anh khac nhau va cho thiy RF dat d6 chinh Xac tong thé trén 88% khi két hop cac chi s6 phd
[4]. O quy md quoc gia va dia phuong, mot s6 nghién ctru trong nude va khu vuc cung ghi
nhan RF cho két qua on dinh khi 1ap ban d6 16p phu hodc hién trang sir dung dat, tiéu biéu nhu
Lé (2021) phan loai 16p phu tinh Thanh Hoa trén nén GEE, hay Nguyén va cong su (2018) lap
ban ¢6 LULC tinh Dak Lik tir anh Landsat 8 v6i RF, trong d6 d6 chinh xac téng thé dat trén
85-90% [5], [6]. Hi€u qua cua viéc tich hop dir liéu vién tham va GIS trong danh gia 16p phu
bé mat va quy hoach st dung dat da duoc dé cap trong nhidu nghién ctru trong va ngoai nudc
[7-10]. Xa Bén Lic, tinh Tay Ninh 1a khu vuc ¢ su dan xen giita dat nong nghiép, khu dan
cu, cong trinh ha ting va hé thong kénh rach, dang chiu nhiéu ap lyc vé sir dung dat do phat
trién kinh té - xa hoi. Viéc luong hoa bién dong 16p pha bé mit giai doan 2020-2025 s& gitip
nhén dién xu thé chuyén ddi dat tréng, dat xay dung, thuc vat va thuy hé, tir dé cung cép thong
tin hd tro ra quyét dinh cho chinh quyén dia phuwong. Trén co s¢ d6, muc tiéu cia bai bao la:
(i) ung dung GEE dé xay dung ban d6 16p phii bé mat dat xa Bén Lirc cho hai thoi diém 2020
va 2025; (ii) thanh 1ap ban dd bién dong 16p phii bé mat dét giai doan 2020-2025 va phan tich
xu thé blen dong; (iii) xay dung WebGIS chuyén dé nham cong bd va chia sé két qua nghién
ctru phuc vu cong tac quan 1y dat dai va quy hoach khong gian.
2. Phuong phap nghién ctru
2.1. Khu vwe nghién cvwu va div li¢u

X3a Bén Luc, tinh Tay Ninh c6 dién tich ty nhién khoang 4.606 ha, dia hinh tuong dbi
bang phang, dugc bao phil boi mang ludi kénh rach va dat canh tic nong nghiép, xen k& véi
khu dan cu, co so ha téng va mot sb khu vue cay xanh. Khu vyc c6 khi hau nhiét d61 gié mua,
mua mua tip trung tir thang 5 dén thang 10 va mua kho tir thang 11 dén thang 4 ndm sau. Pic
diém nay thuan lgi cho viéc lya chon anh mua kho nham han ché anh hudng cia may va ngdp
nudc tam thoi.

68 The Magazine of Geodesy - Cartography has been in operation since 1970.


https://www.geocartagis.org/
https://www.geocartagis.org/

@ Magazine of Geodesy — Cartography Tap chi Tréc dia - Ban d6
Vol 11, N° 06 (12/2025), ISSN: 2615-9481 Tap 11, 6 06 (12/2025), ISSN: 2615-9481

Dit liéu chinh sir dung trong nghién ctru bao gdm: (i) Anh Sentinel-2 Level-2A giai doan
mua kho ndm 2020 va 2025, véi d6 phan giai khong gian 10-20 m; (ii) Ranh gidi hanh chinh
xd Bén Luc dang vector; (iii) Tap mau huin luyén va mau kiém tra duoc xay dung tir anh do
phan giai cao trén Google Earth va thong tin thuc dia; (iv) Cac phan mém hd trg xir 1y va cong
bd dit liéu nhu ArcGIS, QQGIS, PostgreSQL/PostGIS, GeoServer. Vi tri dia Iy va pham vi ranh
gi6i khu vic nghién ciru dugc thé hién trén Hinh 1.
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Hinh 1. Ban d6 vi tri khu viee nghién ciru xa Bén Lirc, tinh Tdy Ninh

2.2. Quy trinh xw ly dnh trén Google Earth Engine

Hinh 2. Quy trinh thyc hién
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Quy trinh x1r Iy anh trén GEE gém cac buoc chinh: (1) Loc va chon anh Sentinel-2 Level-
2A theo pham vi khong gian xa Bén Lirc va khoang thoi gian mua kho cua timg nam; (2) Ap
dung mat na may dya trén kénh chat luong (QA60) va chi giit lai cac pixel co chét luong tot;
(3) Tao anh tong hop theo gia tri trung vi (median composite) dé giam nhidu may mong va sai
s6 ngau nhién; (4) Cit anh theo ranh gidi hanh chinh khu vie nghién ctru. Tir anh téng hop,
cac bang quang hoc c6 d6 phan giai 10 m va 20 m duogc lya chon 1am bién dau vao cho md
hinh phan loai RF, bao gdm cic bang xanh duong, xanh la, do, can hdng ngoai va hong ngoai
song ngan. HE thong phén loai gom 4 16p: dat trong (DT), dat xay dung (DXD), thuy hé (TH)
va thyc vat (TV). Mau hudn luyén dugc s6 hoa trén GEE dua vao t6 hop mau gia, anh do phan
gidi cao va kién thtre thuc dia.

2.3. Phan logi anh va danh gia dp chinh xdc

Thuét toan Random Forest (RF) duoc sir dung dé phan loai anh cho tirg niam nghién
ctru. V& ban chat, RF 1a mot mo hinh tap hop ciy quyét dinh (ensemble) do Breiman (2001)
dé xuét, trong d6 nhiéu ciy phén loai duoc xay dung song song trén cac tap dit liéu bootstrap
va tai mdi nut chia chi xem xét mot tap con ngéu nhién cac bién dau vao; cac cay con dua ra
du doan doc 1ap va nhan 16p cudi ciing duogc quyét dinh theo nguyén tic bo phiéu da sb [11].
Céch tiép can nay giup giam hién tuong qua khop va tang do 6n dinh ctia mo hinh, dic biét
phu hop v6i dir liéu vién tham da phd ¢ quan hé phi tuyen phtre tap [12]. Trong nghién ctu
nay, anh Sentinel-2 sau tién xur 1y duoc str dung dé trich xuat cac bang phd ¢ d6 phan giai 10-
20 m cung céac chi s6 NDVI, NDWI, NDBI lam bién dau vao cho mé hinh RF. Tap mau huin
luyén dugc xay dung bang cach s6 hoa da giac dai dién cho bén 16p DT, DXD, THvaTV; cac
diém mau dugc tach thanh hai tap: huan luyén va kiém tra ddc 1ap. Tham s6 sb cay (ntree)
dugc lwa chon trong khoang du lon (vi du tir 200-500) dé 6 on dinh sai s6, trong khi sé bién
dugc chon tai moi nat (mtry) dugc chon xap xi can bac hai s bién dau vao, theo go1 Yy cua
mot s6 nghién ciru t6i wu RF cho bai toan phan loai 16p phu [13]. Anh phén loai dau ra thé
hién phan bd khong gian cua bon 16p DT, DXD, TH va TV cho timg nam. Dé danh gia do
chinh xéc, tir mdi 16p trich xuat ngéu nhién cac diém kiém tra doc 1ap; tong cong c6 458 diém
kiém tra cho nam 2020 va 491 diém kiém tra cho nim 2025. Ma trén sai s6 dugc thanh 1ap
trén co s& so sanh nhan 16p trén ban dd phan loai v6i nhan 16p thyce dia, tir d6 tinh todn do
chinh xac tong thé, dd chinh xac theo timg 16p va hé sé Kappa, qua d6 phan anh mirc d6 phu
hop gitra két qua phan loai va thyc té.

2.4. Thanh Igp bin dé bién dpng va xdy dung WebGIS

Két qua phan loai cho hai nam 2020 va 2025 duoc chuyén ddi sang dang vector va xuét
sang dinh dang ctia phan mém ArcGIS. Trong ArcGIS, cac 16p phii dugc chong xép bang cong
cu Intersect dé xac dinh céc to hop chuyén d6i nhu DT—-DXD, DT-TV, TV—DXD, ... Dong
thoi, dién tich bién dong cua timg 16p va timg dang chuyén d6i duogc tinh toan va tong hop
theo bang biéu. Cac 16p dit liéu 16p phu va bién dong sau d6 dugc dua vao co so dir lidu
PostgreSQL/PostGIS va hién thi qua may chu GeoServer. WebGIS duoc xay dung véi cac
chirc nang chinh nhu: hién thi ban d6 16p phu timg nam, ban do bién dong; tra ctru thong tin
thudc tinh; truy van theo loai hinh bién dong, khu vuc hanh chinh hodac ngudng dién tich; xuét
két qua tra ciru dudi dang bang dé phuc vu phan tich tiép theo.

3. Két qua nghién ciru va thao luin
3.1. D) chinh xdc phdn logi

Két qua danh gia do chinh xac cho thiy anh phan loai nim 2020 dat do chinh xéac tong

thé 91,05% véi hé s6 Kappa 0,88. Nam 2025 ¢6 do chinh xéac téng thé 87,58% va hé sb Kappa

0,83. Day la cac gia tri phan anh mirc d phu hop cao gitra ban dd phan loai va théng tin kiém
tra thuc dia, dong thoi cho thdy mé hinh RF hoat dong on dinh trén 2 thoi diém khac nhau. Do
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chinh xac theo timg 16p déu nam trén mirc chap nhan duoc, trong dé cac 16p thuc vat va dat
xdy dung thuong dat do chinh xac cao hon nhd ¢6 ddc trung phd rd rét. Khi so sanh vai cac
nghién ciru trude ddy, do chinh xac tong thé trén 87-91% ctia md hinh RF trong nghién ciru
nay la hoan toan phu hgp. Rodriguez-Galiano va cong su (2012) [2] bao cao OA khoang 85-
92% khi str dung RF dé phan loai 16p phil tir anh Landsat & céc ving khi hau khac nhau, trong
khi Phan va cong su (2020) dat OA trén 88% khi phan loai 16p phi thao nguyén trén nén ting
GEE voi thuét toan RF [8,12]. Cac tong quan vé phan loai 16p phu tir Sentinel-2 va GEE ciing
cho thiy RF thudng cho két qua t6t, it nhay voi nh1eu va phu hop trong bdi canh s6 luong bién
dau vao 16n [2,3]. V& mit ciu trac 131, sai s6 chu yeu tap trung 6 ranh gioi tiép xuc gifta cac
16p c6 dic trung phd twong dbi tuong dong nhu dat tréng - dat xay dung hoic thuc vt - thuy
hé tai cac khu vyc thuc vat ngap nudc; diéu nay ciing dugc ghi nhan trong nhiéu nghién ctru
Sentinel-2 & ving nhiét d6i am. P chinh xac cao cua 16p thuc vat va dat xay dung cho thiy
viéc bd sung céc chi s6 NDVI, NDWI, NDBI va lya chon thoi diém anh mua khé da giup tdng
tuong phan pho giita cac 16p, giam chong 1an phd va gbp phan nang cao do tin cay cua két qua
phan loai.

3.2. Céu triic Iop phii bé mdt niam 2020 va 2025

BAN PO LOPPHU BE MAT PAT XA BEN LUC TINH TAY NINH NAM 2020

m— — — — m——
IIIWID GSTMIO swm‘o umnln sum'o GWMIO

1 N |

=
e N ‘
k1 LU Py y
- Lt on e b AR ]
oy g MR R o
= o
% )

1183000
AR A—

1180000
1
T
1180004
R

177000
1177000

Chaii thich
DAt Tréng
I ¢t xay Dung
O | Ty He £
g_ Thire Vat _3'
ssa0m0 ss7000 50000 583000 sss000 sss000
M d L IKilometers
0 075 15 3 45 6

Hinh 3. Ban do 16p phii bé mdt dat xa Bén Likc, tinh Tay Ninh ndm 2020
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BAN DO LOPPHU BE MAT PAT XA BEN LUC TINH TAY NINH NAM 2025
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Hinh 4. Ban do 16p phii bé mdt dat xa Bén Likc, tinh Tay Ninh ndm 2025.

Thong ké dién tich 16p phi nam 2020 cho thay: dat tréng khoang 1.842,94 ha (chiém
40,0%), dat xay dung 1.214,05 ha (26,4%), thiy hé 182,97 ha (4,0%) va thyc vat 1.365,75 ha
(29,7%). Co cau nay phan anh dic trung ciia mot dia ban néng nghiép xen k& khu dan cu,
trong d6 dat trong va thyc vat chiém wu thé, con dién tich d6 thi va mit nudc & mirc trung
binh. Bén ndm 2025, dién tich cac 16p thay ddi dang ké: dat trong con 1.185,17 ha (25,7%),
dat xay dung ting 1én 1. 338,38 ha (29,1%), thuy h¢ 313,92 ha (6,8%) va thuc vat 1.768,25 ha
(38,4%). Nhu Vay, dat tréng giam manh trong khi thyc vat, dat xay dung va thuy hé déu tang
dién tich. Sy gia ting cua 16p thuc vat cho thay qua trinh phil xanh dat trong hodc chuyén doi
co ciu canh tac, trong khi sy mo rong cta dat xy dung phan anh qué trinh d6 thi hoa va phat
trién ha tang. Dién tich thay hé ting c6 thé lién quan dén viéc mé rong ao ho, kénh muong
phuc vu san xuit néng nghiép va nudi trong thay san. Cau trac khong gian ciia cac 16p phi bé
mat nam 2020 va 2025 1an luot duoc minh hoa trén Hinh 3 va Hinh 4, trong khi Hinh 5 mo ta
su thay ddi dién tich twong dbi giita cac 16p pha & hai thoi diém.

Thoi diém 2025

Theéd didm nam 2020

LT =DXD ®1H &1V

DT «DXD mTH mTV

Hinh 5. Biéu do dién tich cdc 6p phii bé mét nam 2020 va 2025.
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3.3. Bién dpng I6p phii bé mat giai doan 2020-2025

So sanh dién tich cac 16p giita hai thoi diém cho thay: dat trong giam khoang 657,77 ha,
tuong Ung voi phén 16n dién tich duoc chuyén sang 16p thuc vat va dat xay dung; thuc vat
tang 402,50 ha, dat xay dung tang 124,33 ha va thuy h¢ tang 130,95 ha. Nhu vay, bién dong
chinh trong giai doan 2020-2025 1a qua trinh lap day dat trong, tang cuong che phu céy xanh
va mé rong khong gian xay dung cung hé thong miat nude. Vé khong gian, cac khu vuc gan
truc giao thong chinh va trung tdm dan cu ghi nhan sy tang Ién 1o rét cua 16p dat xay dung,
trong khi vung ven kénh rach va khu vuc cé diéu kién thuy loi thuan loi xuét hién thém céc
mang thay hé méi. Cac dai thyc vat méi tap trung & ria khu dan cu va mot s vung dét trude
day it dugc su dung, cho thay xu hudng cai tao va st dung dét hiéu qua hon. Nhirng thong tin
nay la co s¢ quan trong dé co quan quan ly danh gia mirc d6 phu hop gitra bién dong 16p phu

thuc té v6i cac dinh huéng quy hoach sir dung dat da dugc phé duyét. Ban db bién dong 16p
phu bé mat dét giai doan 2020-2025 dugc trinh bay trén Hinh 6.

BAN DO BIEN DONG LOP PHU BE MAT DAT XA BEN LUC
TINH TAY NINH NAM 2020-2025
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Hinh 6. Ban dé bién dong 16p phii bé mdt ddt xa Bén Likc, tinh Tdy Ninh giai dogn 2020-2025.

3.4. WebGIS phuc vu chia sé va khai théc két qud

WebGIS bién dong 16p phu bé mit dat xa Bén Lirc dugc xdy dung trén nén tang
PostgreSQL/PostGIS va GeoServer, cho phép hién thi déng thoi ban do 16p phi timg nam,
ban d6 bién dong va céac 16p nén khac nhau. Nguoi dung co thé phong to, thu nho, bat/tat ting
16p ban dd, xem thong tin thudc tinh cho timg d6i tuong, cing nhu truy van theo loai hinh bién
dong hoac ngudng dién tich quan tam. So véi ban d6 gidy truyén thong, WebGIS gitip két qua
nghién ctru dé dang tiép can hon d6i v6i can bod quan ly va cong dong, tang tinh minh bach
trong chia s¢ thong tin khong gian. Dong thoi, hé théng ciing tao nén tang dé tich hop thém
cac 16p dir liéu chuyén dé khac trong twong lai nhu hién trang str dung dat, quy hoach, hién
trang ha téng, ttr 46 hd tro cac bai toan phan tich va ra quyét dinh sau hon. Giao dién WebGIS
va cac chirc ning truy van chinh dugc minh hoa trén Hinh 7.
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Hinh 7. Giao dién WebGIS ban dé 16p phii va bién dong I6p phit bé mat dat xd Bén Likc, tinh Téy Ninh.
4. Két luan

Bai bao da trinh bay quy trinh (mg dung GGE dé thanh 1ap ban do 16p phu bé mit va ban
d6 bién dong 16p phu bé mat dat xa Bén L, tinh Tay Ninh giai doan 2020-2025. Két qua
phén loai cho hai thoi diém 2020 va 2025 dat d6 chinh x4c tong thé lan lugt 1a 91,05% va
87,58%, v6i hé s6 Kappa trén 0,8, cho thiy mo hinh RF trén GEE dap ung tot yéu cau Ve do
tin cdy. Phan tich dién tich va bién dong 16p phu cho thdy xu thé giam manh cua dat trong,

cling véi sy gia tang dién tich thyc vat, dat xay dung va thuy hé. Diéu nay phan anh qua trinh
st dung dét hiéu qua hon, dong thoi thé hién ap luc d6 thi hoa va phat trién ha tang 1én khong
gian ndng thon. Ban dd bién dong va hé thong WebGIS duoc xdy dung di cung cap cong cu
tryc quan, linh hoat dé theo ddi va khai thac thong tin bién dong 16p phu bé mit phuc vu quan
ly dat dai va quy hoach lanh thd. Trong tuong lai, nghién ctru c6 thé mo rong theo hudng tang
s6 mdc thoi gian, tich hop thém céc chi sé quang phd va dir liéu phy trg nhu mé hinh sé d6
cao, dir liéu dan cu hodc quy hoach, cling nhu thur nghiém cédc mé hinh hoc sau nham nang
cao hon nira d6 chinh xac phéan loai va kha niang mo ta chi tiét bién dong khong gian - thoi
gian.
Loi cam on

Nhém téc gia xin chan thanh cam on Truong Pai hoc Tai nguyén va Méi truong TP. HO
Chi Minh, Khoa Tric dia, Ban do va Cong trinh da tao diéu kién vé co s& vat chét va dit lieu
dé thyc hién nghién ctru nay.

Cam két ciia cac tac gia

T4t ca cac tac gia dong thudn voi ndi dung bai bao va cam két day 1a cong trinh nghién
ctru do nhom tac gia thyc hién, khong trung lap voi bat ky cong b6 nao trude day, khong vi
pham ban quyén va khong c6 xung dot loi ich trong cong bd khoa hoc.
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