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THANH LAP BAN PO PAT NHIEM MAN TINH BEN TRE TU
ANH VE TINH SENTINEL - 2
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Tém tit
Nghién ciru dd tién hanh thanh ldp ban dé dat nhiém mdén tinh Bén Tre bang dnh
vién tham quang hoc d¢ phdn gidi cao (Sentinel - 2) theo mé hinh khéng gian - thoi
gian. Nén tang dién toan dam mdy Google Earth Engine (GEE) da dwoc sir dung dé
xit Iy va tinh todn cdc chi sé vién tham dé xuat. Két qua cho thdy chi s6 nhém chi sé
thuc vat co tuong quan cao véi gid tri dé dan dién do dac trén thuc dia (EC), véi EVI
c6 hé s6 tong quan tot nhdt (R = 0. 8) da dwoc sit dung dé thanh ldgp mé hinh thie
nghiém. Chudi anh trung binh thang dat nhiém mén dwoc thanh Igp trong ca mia khé
va miia muea ndm 2018. Thong ké dién tich ddt nong nghiép cho thdy anh hwong boi
mdén thay doi theo mia ciing nhw phu thuéc vao cac mé hinh sinh ké néng nghiép khéc
nhau. Nghién citu két lugn tinh wu viét ciia viéc ung dung tw liéu vién tham nhwe la mét
phuong phép gidn tiép, két hop véi cong cu tinh todn div lidu I6n hiéu nang cao trong
viéc danh gid nhanh chéng va chinh xdc dién bién dnh hiong cia dat nhiém man.
Tir khéa: Sentinel - 2; Do min dat; Vién thim
Abstract
Soil salinity mapping in Ben Tre using Sentinel - 2 satellite images

This study aims to map soil salinity in Ben Tre using spatiotemporal high-
resolution optical satellite images (Sentinel - 2). The cloud computing platform Google
Earth Engine (GEE) has been used for preprocessing and calculation of proposed
remote sensing indicators. The result showed that vegetation indicators were highly
correlated with on-site electrical conductivity (EC) measurement. The best correlation
coefficient by EVI (R = 0.8) was used for empirical modeling. Image series of soil
salinity were made monthly during dry and rained season in 2018. Agricultural land
statistics showes that the effect of soil salinity varies with seasons as well as different
livelihood models. This research concluded that remote sensing technology combining
with high-performance big data processing is an effectively indirect method for
monitoring soil salinity.

Keywords: Sentinel - 2; Soil salinity; Remote sensing

1. Pit van dé nhdp man dang ngay cang gay anh hudng
tiéu cuc dén doi sdng sinh hoat va san
xuat ciia ngudi dan. Dién bién xam nhap
) ) DT min trong dia ban tinh Bén Tre trd nén
hudng nang né nhat,cua bién do6i khi hiu. gay git trong nhimg nim ghn ddy, min
Thém vao doé, tir cudi nam 2014, El Nino ngay cang lan siu vao noi déng gay anh

anh hudng dén nudce ta gay ra tinh trang  hudng rit nghiém trong dén sinh hoat cta
han han, xdm nhap man. Hién tuong xam nguoi dan trong tinh [1].

Niam & dong bang song Ctru Long,
Bén Tre 1a mot trong nhiing tinh chiu anh
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Pi c6 rat nhiéu nghién ctru sdu rong
trong viéc st dung tu li€éu anh v¢ tinh
phan tich d4nh gi4 hién twgng nhiém min
duoc thuc hién trong hon ba thap ky qua
tap trung chu yéu va cac tu liéu anh vién
tham da phé. Cac bo cam da phé duoc s
dung phd bién trong nghién ctru vé nhiém
man rat da dang, tir 46 phan giai khong
gian trung binh nhu MODIS, d6 phan giai
khong gian cao nhu Landsat (4, 5,7, 8) va
SPOT cho dén d¢ phan giai rat cao nhu
QuickBird hay IKONOS [2 - 5].

Rét nhiéu phuong phap xir 1y dit liéu
vién tham d3 dugc dé xuit nhu tinh cac
kénh anh chi s6, hay xay dung céc chi sb
xam nhap man, to hop mau gia, Kkét hop voi
mdt s6 phuong phap nhu phén tich thanh
phéan chinh (Principal Component Analysis
- PCA), k¥ thuat khong tron anh va cac
phuong phap phan loai khong kiém dinh
va ¢6 kiém dinh nhu maximum likelihood,
Mang no-ron nhan tao (Artificial Neural
Network - ANN), cay quyét dinh - decision
tree, phan loai md, mang ludi xac suat didu
kién,... Nghién ctru tong quan ciing cho
thdy c6 nhiéu chi sé di duoc dé xuat st
dung trong nghién ctru vé xam nhap min
dugc chia thanh 3 nhém chinh bao gém
nhom thyc vat, nhém kénh ty 1€ va cac chi
s6 min da dugc dé xuit cong bd [6].

Muc tiéu cua nghién ctu nay la xay
dung mo6 hinh thyc nghiém dé thanh
13p ban dd man cua dat tinh Bén Tre
thong qua gia tri do dan dién (Electrical
Conductivity - EC). Nghién ctru di tién
hanh danh gid mdi tuong quan giita gia
tri EC do dac trén thuc dia voi cac chi
s6 duoc tinh toan dir ligu anh v¢ tinh da
phd Sentinel - 2 nham tim ra chi s6 c6 do
tuong quan t6t nhat véi gia tri EC, tir d6
hdi quy tinh toan lai gia tri EC theo mé
hinh khong gian - thoi gian, phan tich xu
hudng va anh hudng, thanh 14p ban do dat
nhiém man tinh Bén Tre.
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2. Dir liéu va phuwong phap
nghién ciuru
2.1. Khu vwc va thoi gian nghién cuu

Khu vyc nghién ctru dugce lya chon
1a Bén Tre, tinh ven bién thuong bi anh
hudng boi man. Pic diém khi hau lam
Bén Tre phan hai mua rd rét: mua kho
thudng bat dau tir thang 11 nam trudc dén
thang 4 nam sau, miia mua tir thang 5 dén
thang 10 trong nam. Pac tinh theo mua
anh hudng dén do min cua dia phuong
trong tung giai doan khac nhau. Vi vay,
khoang thoi gian nghién ctru dugc lya
chon bao gém ca hai mua kho va mua
mua, bat dau tir thang 11 nim 2017 dén
thang 10 nam 2018.

2.2. Dit liéu sw dung

Anh vién tham quang hoc Sentinel -
2 dugc st dung dé phuc vu cho viéc triét
tach cac thong tin tir cac kénh anh va thuc
nghiém tinh toan céc chi sd str dung trong
nghién ciru vé man. Pay 14 tu liéu anh vé
tinh quang hoc dwgc cung cip mién phi c6
d6 phan giai cao tir 10 - 60 m. Nham muc
dich phan tich twong quan va xay dung
ham hoi quy, 4 canh anh (2 canh ngay 21/4
va 2 canh ngay 23/4) dam bao phu trum
khu vuc nghién ctru duge sir dung dong
bo v6i thoi diém thuc dia. Tiép do, cac
anh trung binh thang tir 11/2017 - 10/2018
duoc st dung dé tinh toan chi sb thuc vat
va EC tir ham hdi quy da duoc xay dung.

e Thue dia va dir li€u khac co
lién quan

Ditr liéu thuc dia duoc cung cép tir dé
tai: “Nghién curu, danh gia va phan viing
xdm nhdp mdn trén co sé cong nghé vién
tham da tang, da do phdn gidi, da thoi
gian - Ung dung thi diém tai tinh Bén Tre”
nam trong chuong trinh Khoa hoc va Céng
nghé cip Quéc gia vé Cong nghé Vil try
giai doan 2016 - 2020. Nhoém nghién ctru
dé tai da tién hanh do dac gia tri do dan
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dién (Electrical Conductivity - EC) tai
277 diém trong khu vuc bang thiét bi do
cam Ung dién tr EM31 - MK2 tir ngay 20
dén 26 thang 4 nam 2018 tai tinh Bén Tre.
Thiét bi EM31 - MK2 ¢6 khoéang cach do
tir mt dat dén do sau t6i da 12 6 m. Khi do
ngoai thuc dia, cac yéu td vé nhiét do, do
am duogc cai dat dong bo. Cac diém nay
sau do dugc ndi suy, xur ly déng bd cac dac
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Nghién cuu

diém moi trudng va tong quat hoa vé tang
day mit dat 0 - 15 cm, don vi 1a mS/m.
Ngoai ra, cac dit liéu va ban dd khac
ho tro cho viéc nghién ctru va thuc nghi¢ém
ciing dugc dé tai cung cip bao gém: dir
liéu nén dia 1y (hanh chinh, thuy h¢, dia
hinh,...) va ban dd chuyén dé (hién trang
sir dung dat, dia chat, man nguyén sinh)
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Hinh 1: Vi tri diém thuc dia

2.3. Quy trinh thuc hién

Sentienl 2 Level 1C

Tién xir ly

- Loc may
- Ghép anh

- Cat anh theo khu vuc

- t8 hgp trung binh

Do dac thuc dia va
phan tich trong phong

Dir liéu hanh chinh,
thuy hé, dia hinh, ban
d6 chuyén deé...

Co sé dir liéu

Hoi quy tuyén tinh
phan tich twong quan

Panh gia d6 chinh xac

Lua chon phuong phap tinh toan

Thanh lap ban dé man
(time series)

Hinh 2: Quy trinh thanh lgp bin d6 mdn
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e Gidi phap dién toan dam may
trong xir Iy anh vién tham

Su phat trién va phé bién cta ngay
cang nhiéu cac thé hé vé tinh mang lai
mot ngudn di liéu vién tham dung luong
16n (petabyte) véi lwgng thong tin khong
16. Viéc nay lai doi hoi mot hé thong phan
cing va phan mém twong ximg phuc vu
xt 1y tinh toan. V& mit phan cing, anh
vién tham dung luong 1én giy khé khin
cho viéc xur Iy va phan tich, dac biét trén
cac thiét bi may tinh cd nhan. Vé mit
phan mém, da c6 nhiéu céng cu duoc phat
trién nham muc dich xu 1y tu li¢u anh vién
tham, tuy nhién yéu cau vé ban quyén dan
dén chi phi mua sam 10n, c6 thé ké dén
cac san pham thuong mai phd bién nhu
ENVI, Erdas Imagine hay ArcGIS.

Tu li¢u anh st dung 1a Sentinel - 2
c6 dung lugng kha 16n, trung binh khoang
1Gb cho mét canh anh, trong khi viéc tiép
can nghién ctiru theo mat chudi dir liéu da
thot gian doi1 hoi mét lugng dir liéu 16n
anh vién tham, gdy mat thoi gian va kho
khan khi thyc hién xtr 1y trén céc thiét bi
may tinh c nhan. Ngoai ra, nhugc diém
16n nhit cia anh vé tinh quang hoc la bi
anh hudng bai diéu kién thoi tiét. Boi véi
Viét Nam, khi hau nhié¢t doi gi6 mua va
mAy thuong xuyén che phu nhiéu khu vuc
trén toan bo lanh th. Anh quang hoc vi
vay thudng bi anh hudng boi may va bong

mAy. Anh can loc va loai bo cac pixel miy
va bong may dé tranh sai s6 khi thuc hién
phan tich va tinh toan.

Cung v6i sy phat trién ctia cong nghé
thong tin, dich vu di€n toan ddm may cung
v6i cac hé thong may tinh (siéu may tinh)
cd hi¢u nang xu ly cao dang ngay cang
trd nén phd bién. Google Earthe Engine
(GEE), nén tang dién toan dam may mdi
gitp dé dang truy cdp céc tai nguyén vién
tham v&i hi¢u nang cao, xur Iy bo dir li¢u
khong gian 16n nhanh chong. Nguoi dung
dé dang truy cap vao GEE thong qua trinh
duyét web, thuc hién truy xuét tu liéu anh
vién tham theo nhu cdu, tién xir Iy va tinh
toan, xuat két qua truc tuyén va mién phi.
Nghién ciru da tiép can GEE nham muc
dich xr 1y cac dit liéu vién tham mot cach
nhanh chéong. Ham loc may duoc cung
cap san trén GEE c6 thé sir dung dbi véi
anh Sentinel - 2. Két qua sau khi tinh toan
s& dugc tai vé may tinh phuc vu cac phan
tich tiép theo.

2.4. Lwa chon chi s tinh todn

Nghién ctru da tién hanh chon ra 3
nhém chi sé vién tham bao gdm: (1) Nhom
chi s6 thyc vat va do sang; (2) Nhém kénh
ty s6; va (3) nhom chi sé d6 min. Véi mdi
nhém lai chon ra 5 chi sé da duoc sir dung
phd bién trong nhiéu nghién ctru vé min.
Chi tiét cac chi s6 va cong thirc tinh toan
duoc liét ké trong bang dudi day.

Bing 1. Cdc chi sé vién thdm si dung trong nghién ciru vé min [6]

Nhom Tén chi so Cong thire
Normalized Differential Vegetation NDVI = NIR — Red
Index (NDVI) NIR + Red
Nhom Enhanced Vegetation Index (EVI) EVI = 25 (NIR — Red)
chi s6 NIR + 6 *x Red — 7.5 * Blue + 1
thye Soil Adjusted Vegetation Index (SAVI) SAVI=(1+1L) NIR — Red
vatva NIR + Red + L
do sang ] ] NIR
Ratio Vegetation Index (RVI) RVI = RED
Brightness Index (BI) BI = +/Green? + NIR?
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Nhom Tén chi so Cong thire
Ratio index (1) R, = Dlue
atio index = —
1™ Red
Ratio index (2) R Blue
at10 mdaex = —_—
, >~ NIR
kl\“lhﬁl:l’ Ratio index (3) R, = Creen
én atio inde =
Sé y X 3 Red
Ratio index (4) R Green
10 Index =
atio inde 4 NIR
. Red
Ratio index (5) 5 = ——
NIR
Salinity index (1) SI; = VGreen X Red
Salinity index (2) SI, = /Green? + Red?
Nhém .
ohi s Salinity index (3) SI; = +/Green? + Red? + NIR?
man Salinity index (4) SI, = VRed x NIR
Salinity index (5) I Red — NIR
alinity index = —
¥ >~ Red + NIR

2.5. Phén tich twong quan va hoi
quy tuyén tinh

Phén tich twong quan don bién dugc
thuc hién gitra bién phu thudc 1a gia tri EC
do dac trén thuc dia va bién doc 1ap 1a cac
chi sé d& xuét tinh dugc tir anh v¢ tinh.
Tiéu chi dé danh gia muc do twong quan
giita 2 bién ndy bao gdm hé sb twong quan
R va sai sb trung phuong. Ham hoi quy
dugc thanh 1ap thé hién duoc su tuong
quan tot nhit voi gia tri EC do dac s&
dugc st dung dé tinh toan lai chudi gié tri
EC trung binh thang theo mo6 hinh khong
gian - tho1 gian.

RMSE =

n N
i —yi)2
Z n
i=1

YL —NEi-9)

R =
n =2(¢. )
\/Zi=1(Yi -y) (Yi - Y)
Yi: gia tri EC tinh toan tir mé hinh
Yi: gié tri EC do dac

V: gié tri mean cua EC do dac

¥: gia tri mean ctia EC tinh toan tir
mo hinh

N: tong s bién st dung

3. Két qué nghién ctru va thio luin

3.1. Phén tich twong quan va hoi
quy tuyén tinh

Do mét canh anh khong du dé phu
tram khu vuc nghién ctru 13 tinh Bén Tre,
cac canh anh dugc chup & cac vi tri khac
da dugc strdung. Ngoaira, nham muc dich
phén tich twrong quan ddm bao chinh xac
va tin cdy, chi st dung cac anh chup dong
bo véi thoi diém tién hanh do dac thuc
dia. Vi vdy, 4 canh anh chup thoi diém
21/4 (2 canh) va 23/4 (2 canh) da duoc
lua chon. GEE duoc st dung dé thuc hién
truy xuét dir liéu anh, loc may va td hop
anh trung binh. Anh t6 hop trung binh sau
khi tién xtr 1y duoc str dung dé tinh toan
cac chi sd dé xuét.

Cac khu vuc thuc dia duoc Iua chon
phi triam toan bo dia phan tinh Bén Tre.
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Véi mdi khu vuc, gia tri EC duoc do dac tai
nhiéu diém méu khac nhau. Céc diém thuc
dia tring véi pixel may trén anh vién tham
duoc loai bo. Téng cong co 144 diém thuc
dia dugc sir dung dé phan tich twong quan.
Két qua phan tich tuong quan giira
cac nhom chi sb va gia tri do dan dién
EC do dac trén thuc dia cho théy nhom
chi sd thuc vat co hé sb tuong quan cao
so vo1 EC (R > 0.7), ngoai trur chi sb6 do
sang (R ~ 0.4). Pbi v6i nhom kénh ty sd,

nhin chung ¢ twong quan thap, duy nhét
¢6 R5 v6i hé sé twong quan kha cao (R
~ 0.7). Tuong ty v6i nhom chi sé man,
gia tri tuong quan 16n nhat 1a SIS (R =
0.7), trong khi cac chi s6 min con lai gan
nhu khong c6 twong quan voi EC. Nhu
vay, cac chi so thyc vat thé hién duoc mbi
tuong quan t6t nhat voi gia tri EC, ma
trong s6 d6, chi so thuc vat ting cuong
(Enhanced Vegetation Index - EVI) ¢ hé
50 twong quan 16n nhat (R = 0.80) duoc sir
dung dé tinh toan hoi quy lai gid tri EC.

Bing 2. Twong quan giiva cdc chi sé vién tham va gid tri EC

Chi s0 Ham hoi quy Sai s0 chuan R
NDVI y =-12.244x + 11.087 1.458 0.763
EVI y =-10.313x + 10.641 1.347 0.802
SAVI y =-15.93x + 10.486 1.566 0.719
RVI y=-2319x +12.051 1.575 0.716
BI y=-12.746 + 11.027 2.04 0.427
R, y =-2.33x+10.363 2.143 0.313
R, y=4.297x +4.597 1.993 0.469
R, y =-4.898x +12.99 2.069 0.399
R, y=7.577x+2.817 1.779 0.615
R, y=10.412x + 1.62 1.431 0.773
SI, y =8.481x +6.414 2.242 0.115
S y =5.596x + 6.48 2.244 0.106
SL, y =-9.405x + 10.38 2.123 0.334
SL, y =-7.506x + 8.805 2.227 0.162
SI, y =12.244x + 11.087 1.458 0.763

3.2. Tinh todn chuéi gid tri EC va phin nguwing mdn

Ham hoi quy duogc str dung dé tinh toan chudi anh trung binh thang gia tri EC tir

chi s6 thyc vat ting cuong EVI (Hinh 2)

Théng 12 - 2017

Thang 01 - 2018

£

Thang 03 - 2018 Thang 04 - 2018

Thang 05 - 2018 Thang 06 - 2018
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i

Thang 07 - 2018

Thang 08 - 2018

Thang 09 - 2018

Thang 10 - 2018

0

N T

Hinh 3: Phin b6 khong gian gid tri EC trung binh thdng tinh Bén Tre
Theo cach thurc xac dinh man hi¢n nay trén thé gidi cling nhu ¢ Viét Nam, dat man
1a nhiing loai d4t c6 d6 dan dién 16n hon 4 dS/m ¢ 25°C twong duwong voi ndng d6 mubi
hoa tan khoang 2,56 %o [7, 8]. Vi thé trong nghién ctru ndy da tién hanh phan ngudng
man tu dit li€u EC theo cac mirc nhu bang dudi day.

Bdng 3. Phan nguong mdn tir gida tri EC

TT Mo ta EC (dS/m)
1 Khong man <4
2 Man it 4-6
3 Man trung binh 6-8
4 Min cao 8-10
5 Man rit cao >10

Chudi anh trung binh thang EC duoc phan ngudng lai theo gia trj man phuc vu
phan tich tiép theo (Hinh 3).

<

Thang 11 - 2017

Thang

12 - 2017

gl

Thang 06 - 2018

Thang 03 - 2018

ko

s

e

e

Thang 07 - 2018

Thang 08 - 2018

Thang 09 - 2018

Thang 10 - 2018

B vong min

man it

‘:I mén trung binh

man cao

- man rat cao

Hinh 4: Phin nguwéng mén trung binh thdang tinh Bén Tre

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 26 - nam 2019



Nghién cuu

3.3. Anh hwéng cia mdn t6i cdc
logi hinh s dung dat trong mua mwa va
mua kho

3 loai hinh 16p phu ndng nghiép bao
gom (1) Cay an qua, (2) Hoa mau va (3)
Pat trong laa duoc sir dung dé tinh toan
thong ké dién tich bi anh huéng bai man.

Két qua chi ra rang nhin chung trong
mua mua, phan trdim dién tich cdy dn qua
va hoa mau khong bi anh huong boi man
déu tang 1én so vi mua kho. Bdi voi ving
trong cdy an qua la 7,5% trong mua kho
s0 v6i 36% trong mua mua. Dbi véi hoa
mau la 10,7% trong mua kho va 12,1%

0.2 0.2
21

Mila khd

Mia mra

Cédy dn qua

B Khdng man

Mia khd

trong mua mua. Dién tich hoa mau bi anh
hudng béi min trung binh twong ddi cao,
chiém 37% tong dién tich trong mua kho,
giam xudng con 29,6% trong muia mua.

Nguoc lai d6i voi ving trong lua,
phan trim dién tich khong bi anh hudng
bo1 man lai giam tur 17.6% vao mua kho
xudng con 10,7% vao mua mua. Dién tich
cac loai hinh dat man it, min trung binh
va min cao hau hét déu ting tir 5 - 7%
trong mua mua. Diéu ndy co thé duoc giai
thich 12 do nhu cau chuyén d6i moé hinh
sinh ké luan canh laa - tdm, nén nuéc man
dugc 14y vao dong sau khi thu hoach dé
tha tom gidng.

1.5

Mia khd

Mila mra Mila mwra

Hoa mau Liia

EMan it OMan trung binh BMan cao MEMan rit cao

Hinh 5: So sanh phan tram di¢n tich cdc logi hinh dit canh tic néng nghiép bi anh
hwong boi mdan trong mua kho va mia mua

4. Két luan

Nghién ctru di tién hanh phan tich
tuong quan mot loat cac chi s6 vién tham,
bao gém cac nhom chi sd thuc vat va do
sang, nhom kénh ty 1& va nhom chi s6
min véi gia tri do dan dién (Electrical
Conductivity - EC) do dac trén thyc dia.
Két qua phan tich twong quan cho thay

10

nhém chi sb thuc vat co do tuong quan
cao véi EC, ngoai ra con c6 chi sb R,
thudc nhom kénh ty 1€ va SI, thuoc nhom
chi s6 min. Céc chi sé duoc tinh toan tir
anh vién tham da chirng minh dugc hi¢u
qua trong nghién ctru vé dat nhiém man.
Chi sd thuc vat ting cuong (Enhanced
Vegetation Index - EVI) ¢c6 mdi quan hé
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t6t nhat véi EC (R = 0.80) di duoc sir
dung dé hdi quy tinh todn chudi anh min
trung binh thang theo mo6 hinh khong gian
- thoi gian tir thang 11 - 2017 dén thang
10 - 2018. Qua d6, co thé két luan rang
anh vién thAm quang hoc 1a mot gidi phap
uu viét trong nghién ciru thanh 1ap ban d6
d4t nhiém man.

Ban d6 min duoc thanh l1ap dua trén
viéc phan ngudng man gia tri EC. Két qua
phan tich théng ké ciing cho thay, trong
mua kho, man gy anh hudng nhiéu hon
dén cac loai hinh dét trong cdy an qua va
hoa mau. Nguoc lai, d6i voi ving trong
lta, d6 man dat khong giam vao mua
mua do viéc thyc hanh mo hinh sinh ké
lta - tom tai dia phuong. Phan tich thuc
té cho thdy can co giai phap xdy dung va
thi diém cac mo hinh sinh ké phu hop cac
giai doan trong nam, dong thoi co phuong
an phong chéng xam nhap min dam bao
diéu kién canh tac san xuét hiéu qua nhat
cho tirng khu vyec tinh Bén Tre.

Giai phap dién toan ddm may cung
v6i bo cong cu phan tich va triét tach
thong tin tir anh vién tham chinh x4c va
nhanh chéng di cho phép tiép can mién
phi ngudn dit liéu anh vién tham da dang,
d6ng thoi giai quyét duge van dé kho khin
vé hiéu nang cta cac thiét bj may tinh dé
ban trong viéc xur 1y cac dir liéu vién tham
¢6 dung luong 16n. Nén tang GEE di thé
hién duoc tinh wu viét khi déng bo duoc
toan by quy trinh thuc hién tir viéc truy
Xuat lya chon tu liéu anh vién tham phu
hop va tién xur 1y, cho dén tinh toan triét
tach cac théng tin nhanh chéng va két
xuét két qua phuc vu phan tich thong ké.
Ngoai ra, GEE 1a cong cu mién phi truy

Nghién cuu

cap thong qua trinh duyét web ma khong
can phai cai dat hay mua ban quyén phan
mém st dung trén may tinh dé ban.

Bén canh d6, con mdt s6 han ché va
thach thirc vé dir liéu va phuong phap.
Trong nghién ctru ndy, phuong phap phan
tich twong quan va hdi quy tuyén tinh don
bién da duoc thuc hién. Pé ting cuong
do chinh xéc va tin cay, cdc phuong phap
phan tich hoi quy da bién c6 thé can dugc
thuc hién, khi xem xét anh hudng cuia
bién phu thudc so v&i nhiéu bién doc 1ap.
Van dé quan trong khi thuc hién phuong
phap hdi quy da bién 1a anh huong cua
da cong tuyén giita cac bién doc 1ap, vi
thé can danh gia twong quan giira cac bién
doc 1ap voi nhau va ting s6 luong quan
sat dé dat duoc do chinh xac mong mubn.

Mot trong nhimg han ché cua tu liéu
anh v¢ tinh quang hoc 1a bi anh hudng boi
may va thoi tiét, khién cho viéc tiép can
thong tin doi khi bi thiéu x6t hodc khong
chinh x4c, dic biét dbi véi khu vue Viét
Nam. Tu lidu 4nh vién tham radar ciing
s€ 1a mot hudng tiép can hi¢u qua khi loai
bo dugc anh hudng ciia may va mua. Két
hop vo1 anh quang hoc, cac cong nghé
méi nhu thiét bi bay khong nguoi 141 s&
tao ra magt giai phap hoan chinh trong viéc
nghién ctru thanh 14p ban d dit nhiém
man.

Nghién ctru tién hanh danh gia man
tinh Bén Tre theo chudi thoi gian tir thang
11 - 2017 dén thang 10 - 2018, bao gém
ca mua mua va mua kho. Viéc xac dinh
13 cac dic diém ty nhién va khi hau cling
nhu tién hanh nghién ctru trong mot chu
ky thoi gian dai hon s& giup hiéu rd dién
bién xu hudng man theo tirng khu vuc va
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Nghién cuu

thoi gian cu thé. TUr d6, hiéu duge dic
diém cua cac qua trinh man trén toan bo
khu vurc, phuc vu cho viéc dé xuat cac giai
phép phong chéng xam nhap min hop 1y,
ciing nhu hoach dinh chinh sach phuong
an canh tac san xuat hiéu qua.

Ngoai ra, can tiép tuc phat trién hudng
nghién ciru vé man Gmg dung trong linh
vuc méi vé tri tué nhan tao va cac thuat
toan hoc may (machine learning). Thay vi
tao ra mot phan mém voi nhitng thao tac,
huéng dan cu thé dé thyc hién mot nhiém
vu, may tinh duoc “hudn luyén” bing
cach st dung moét luong 16n dir li€u va cac
thuat toan khac nhau dé hoc hoi cach thirc
tinh toan c6 do chinh xac cao. Trong vai
nam tré lai dy, trén thé gidi da c6 mot sb
cong trinh g dung cong nghé vién tham
va cac thuat toan hoc may dé nghién ctru
vé min. M6 hinh hoc may cung cap két
qua nhanh chéng, chinh xac va hiéu qua.
Muc tiéu cudi cung hudng dén 1a tuy dong
hoa, khi mo hinh hoc mdy, hoac “thong
minh” hon thé nita 13 md hinh hoc sau -
deep learning, c6 thé dugc ap dung trong
nghién ciru vé dat nhiém man ciing nhu
céc linh vuc vé tai bién thién nhién va tai
nguyén moi truong.

Loi cdm on: DU li¢u ctia nghién ctru
nay duogc cung cap tir dé tai: “Nghién ciru,
danh gia va phan vung xam nhdp man
trén co sé cong nghé vién tham da tang,
da d6 phan gidi, da thoi gian - Ung dung
thi diém tai tinh Bén Tre” do PGS.TS.
Pham Viét Hoa (Vién Dia ly Tai nguyén
TP.HCM) chui nhiém, ndm trong chuong
trinh KH&CN cép Qudc gia vé Cong
ngh¢ Vi tru giai doan 2016 - 2020.
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