Nghién ciru
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DU LIEU SENTINEL-2, THU NGHIEM TAI TINH PONG NAI
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Pat nhiém man la mét trong cdc nguyén nhdn c¢é anh huéng ré rét den néng
nghiép tai nhiéu quéc gia, vimg lanh tho trén thé gidi. Nghién citu nay sé xdy dung
ban do dat nhiém man tai khu viee huyén Long Thanh va Nhon Trach, thudc tinh Dong
Nai, su dung dir liéu Sentinel-2 duoc chup vao mua khé 2020 - 2021. Cac chi s6 dwoc
su dung la chi 56 do man (Salinity Index, SI) va chi s0 tang cuong thyc vdt (Enhanced
Vegetation Index, EVI). S6 liéu do dac thuc té thu thap vao thoi diém do dwoc sir dung
dé xdy dung mé hinh phit hop cho khu vue nghién cieu trén co sé twong quan véi cdc
chi s6 da sir dung. Trén co sé cdc tinh todn tirong quan bang mé hinh hoi quy tuyén
tinh da bién véi hé s6 twong quan xdp xi 0,75. Pong thoi, bé dir liéu thang 3 nam 2021
diege sir dung d@é thanh ldp ban do dat nhiém man vi day la thoi diém dat man thé hién
rd rang nhat.
Tir khoa: Sentinel-2; D4t man; Pong Nai; Hdi quy tuyén tinh da bién.
Abstract
Study on soil salinity by using Sentinel-2 imagery data: a case study in Dong Nai
Province, Vietnam
Soil salinity is one of the causes affecting agriculture in many countries and
territories around the world. This study aims to develop the saline soil map of Long
Thanh and Nhon Trach districts, Dong Nai province, using Sentinel-2 data taken in the
dry season 2020 - 2021. Salinity Index (SI) and Enhanced Vegetation Index (EVI) were
used in this study. The actual measurement data and satellite data were collected at the
same time in order to build a suitable model of index correlation at the study area. On
the basis of correlation calculations by a multivariable linear regression model with
a correlation coefficient of approximately 0.75. The data set collected in March 2021
was used to build a saline soil map in the study area due to salinity soils were clearly
detected at this time.

Keywords: Sentinel-2; Soil salinity; Dong Nai Province; Multiple linear
regression.
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Nghién cuu
1. Pit van dé

Suy giam chat lugng dat di va dang
tr¢ thanh van dé toan cdu, dic biét 1a doi
v6i cac viing ven bién, khu vuc tap trung
dén 50 % dan s6 thé gidi (tinh tir bo bién
vao sau trong luc dia 100 km), day ciling
la noi chiu anh huéng manh mé cia mat
trong nhitng hién twong suy giam chét
lugng dat d6 1a dat man.

Pat man gy ra cic van dé nghiém
trong trong cong tac quan ly va st dung,
gy anh huong khong nho dén kha niang
canh tac cta ngudi dan song trén d6. Ban
chit va dic tinh cua cac loai dit man cling
rat da dang, do d6 doi hoi cach tiép can,
nghién ctru cy thé néu mudn quan ly, sir
dung dé khai thac cic ngudn loi tir dat
man. Vi vay, su phat trién cua dat man
can duoc theo doi thuong xuyén dé dam
bao cap nhat vé mirc do, mic do nghiém
trong, sy phan bd khong gian, tinh chat va
su phat trién ciia chiing.

Lap ban do dit man thuong dugc
thuc hién bang quan sat tryc quan va sir
dung cac phép do trong phong thi nghiém.
Tuy nhién, quan st chi cung cip thong
tin dinh tinh va phuong phap phong thi
nghiém thuong tén thoi gian, chi phi va
nhiéu cong suc. Su ra doi cua cac v€ tinh
vién tham da mang lai mét phwong phap
nhanh chéng va hiéu qua vé kinh té dé
giam sat va 1ap ban dd dat man; véi rat
nhiéu vé tinh va cam bién cung cép thong
tin hitu ich trong viéc phat hién, giam
sat dat man nhu dit lidu da thoi gian cua
LANDSAT, SPOT, IKONOS, EO-1, IRS,
Terra-ASTER,... ¢c6 d0 phan gidi tr trung
binh dén cao ciing nhu cac cam bién siéu
pho. Sentinel-2 1a mot trong s céc vé tinh
da pho cung cap dir liéu mién phi c6 do

phén giai khong gian 10 m dang dugc ting
dung rong rai va phu hgp cho nhiing khu
vue ¢6 dién tich dbi twong dong nhat nho.
Tuy nhién van con it cdc nghién ciru sir
dung dif liéu anh nay dé chiét tach thong
tin dat man.

2. Khu vue nghién ciru

Khu vuc dugc quan tam nam doc
theo song Pong Nai thudc hai huyén
Long Thanh va Nhon Trach, tinh Pong
Nai. Pay la khu vuc tap trung nhiéu dién
tich tréng lua trong tinh nhung ciing 1a
khu vuc c6 dién tich dt nhiém man ngay
cang tang do chiu anh huong cua sy xam
nhap man tir bién theo S6ng Pdng Nai lén
dén gan thanh phé Bién Hoa. Tai day hoat
dong san xuat lta kha phic tap, tai céc xa
chiu anh hudng manh cua hién tugng xam
nhdp man nhu Phudc Khanh, Phu Hoi,
Pht Dong cua huyén Nhon Trach chi cd
mot dén hai vu lGa, thdm chi tai khu vuc
x4 Phudce Khanh, cac dién tich lta duoc
tréng ciing ¢ sy khac nhau vé giéng lua
chiu man 13 giéng 3 thang va gidng 6
thang; tuy nhién tai mot s6 xa nhu Long
Phudc cia huyén Nhon Trach, do nudc
dugc cung cip ddy da nén mot nim cé 3
vu lta. Piéu nay gay ra kha nhiéu thach
thirc trong cong tic theo ddi dién bién dat
mian trong khu vuc tir dir liéu anh vién
tham, doi héi can c6 loai dit liéu c6 do
phan giai khong gian du chi tiét theo doi
cac ving dién tich nho; dong thoi cling cé
d6 phéan giai thoi gian cao dé co dit liéu
vao nhiéu thoi diém khéc nhau.
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Nghién ciru

Hinh 1: Vi tri khu vuc nghién ciru

3. Dit liéu st dung

Dt liéu anh v¢ tinh thu thap duoc
la dir liéu anh Sentinel-2 vao hai thoi
diém dau va cudi mua kho tai khu vuc
nghién ctru va gan vdi thoi diém tién
hanh khao sat do dac la ngay 03/12/2020
va 28/3/2021, bao gom céc canh anh cé
phién hi¢u: T48PXS, T48PXT, T48PYS.

Céc dir liéu do dac dugc thu thap qua
cac chuyén khao sat ddu va cudi mua kho,
dot 1 tir 29 - 30/11/2020 véi 50 diém do
dac (duoc st dung dé xdy dung mo hinh)
va dot hai 1a tir 22 - 23/3/2021 véi 35 diém
do dac (duoc st dung dé kiém chung mo
hinh), tai khu vuc cac xa thudc hai huyén
Long Thanh va Nhon Trach. Tai mbi diém
do, d0 min cua dit dugc thu thap bﬁng

thiét bi do d6 man dung trong nong nghiép
FieldScout. Cac mau nay déu duoc 1y trén
co s& can ctr vao ban dd thoé nhudng va
hién trang st dung dét trong khu vuc [5, 6].
Bing 1. Di ligu dnh va sé ligu do

Dir liéu 4nh
03/12/2020
28/3/2021

Dir liéu do dac
29 -30/11/2020
22 -23/3/2021

4. Phuong phap nghién ciru

Dt liéu anh v¢ tinh trude khi tinh
toan duoc hiéu chinh khi quyén dé dua vé
gi4 tri phan xa phé cua cic d6i tugng trén
mit dat.

Hién nay c6 rat nhiéu céc chi s6 do
man dugc st dung, tuy nhién nhém tac
gia chi chon mot s6 chi s6 phu hop véi cac
kénh pho ctia Sentinel-2 nhu sau:

Bing 2. Cdc chi so ding trong nghién ciru

Chi 50 Cong thire Tham khao
SI1 SI =vVB XR 8]
SI2 SI =G xR 2]
SI3 SI = /G2 + R2 + NIR? [2]
Si4 SI = /G2 + R? [2]
SI5 Sl = 5 [10]

"R
SI6 si=2—% [10]
~B+R
G XR
SI7 SI = [10]
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Chi s6 Cong thirc Tham khao
SI8 SI = B xR [10]
G
SI19 I= NIR x R [10]
G
SI10 SI=vVG+R [10]
EVI EVI =25 x NIR — R 4
" O NIR+ ¢ XR—c, xB+1L 4]

Céc chi s6 nay duoc chon theo cac tai liéu lién quan duya trén hiéu qua ciia chiing
trong viéc 1ap ban d6 d6 min cua dét. Do do, cac phan tich twong quan giita tirng chi
s6 voi gia tri d6 dan dién (Electrical Conductivity, EC) duoc thuc hién béng phuong
phap hdi quy tuyén tinh dé khao sat moi twong quan t6t nhat véi cac gia tri d6 man cua

(Trong cong thirc tinh EVI, ¢, = 6, ¢,= 7,5; L =1)

dat dugc lay mau.

Gid trj SI2
0.935

Gia tri SI3
1.706

Gia tri Si4
1.330

!

A .
2 L
A~ {
) 7

Hinh 2: Két qua tinh todn cdc chi so SI2, SI3, SI4, SI9
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Tuong quan giira d6 dan dién thong
qua cac mau thu thap ngoai thuc dia va gia
tri tinh toan tr cac kénh phé s€ duoc tinh
toan dé tim ra mdi quan hé gitra cac gia
tri tinh todn tir anh va gia tri do dac thuc
té. Phuong phap lua chon 14 phwong phap
hdi quy tuyén tinh dugc st dung khé rong
rdi trong nghién ctru phan bd khong gian.
Tuy nhién, phuong phap hoi quy tuyén
tinh don bién khé co thé dap tmg duoc
yéu cdu vé do chinh xac[1, 7, 11], nén
nhém tac gia lwa chon phuong phap hoi
quy tuyén tinh da bién. Trong do, str dung
thudt toan mo6 hinh trung binh Bayesian,
BMA (Bayesian Model Average) két hop
tiéu chi thong tin Bayesian (Bayesian
Information Criterion, BIC) va Akaike

EC

woc tinh

Nghién ciru

(Akaike Information Criterion, AIC) dé
lya chon md hinh uée tinh chinh x4ac nhat,
sau d6 mdi xét dén hé sé xac dinh R2 gitra
gia tri do va gia tri udc tinh [9]. Cong tac
thuc hién héi quy tuyén tinh da bién theo
tiéu chi BIC va AIC duoc thuc hién trén
phén mém R, vdi cdc bude thuc hién bao
gém: chuén hoa dir liéu dau vao, lwa chon
thuat toan, va lua chon md hinh téi wu.

Két qua sau day (Bang 3) thé hién
cac md hinh tét nhit trong cac mé hinh
uée tinh chi s6 d6 man st dung ti€u chi
BIC. Theo d6, m6 hinh 1 (Model 1) Ia
md hinh t6t nhét véi BIC = -35,759; R?
= 0.616 va Post prob = 0.273 [2] vdi cac
bién doc 1ap 1a SI2, SI3, SI4, SI9. Va mo
hinh udc tinh la:

=11.668 - 697.087*S12 - 98.301*SI3 + 511.201*S14 + 86.717*SI9

Bing 3. Két qua liea chon mé hinh téi wu dwa trén thudt todn BMA véi tiéu chi
thong tin BIC

pl= EV SD Model 1 | Model 2 | Model 3 | Model 4 | Model 5
Intercept | 100.0 | 1.359e+01 | 4.426 11.668 | 15.791 | 10.697 11.481 13.803
SI1 7.0 | -1.727¢+00 | 30.245 . . . .
SI2 59.1 | -3.949¢+02 | 397.555 | -697.087 . -786.402 | -714.433 | -711.581
SI3 100.0 | -8.558e+01 | 19.244 | -98.301 | -70.142 | -87.427 | -100.839 | -97.157
SIi4 584 | 2.886e+02 | 294.047 | 511.201 575.738 | 528.126 | 519.378
SIS 6.7 | 3.388e-02 | 2.609 -2.580
S16 6.5 | -1.996e-03 | 3.781
S17 7.3 | -1.551e-01 | 9.703 .
SI8 6.3 | -2.768e-01 | 7.798 . . . -8.740 :
S19 100.0 | 7.470e+01 | 19.779 | 86.717 | 57.969 | 81.739 | 90.049 | 84.582
S110 6.4 | -6.325¢-02 | 1.762 .
EVI 8.2 | -2.483e-01 | 2.765 -6.504
nvar 2 5 5 S
R2 0.616 0.548 0.621 0.617 0.617
BIC -35.759 | -34.926 | -32.515 | -31.856 | -31.852
Post prob 0.273 0.180 0.054 0.039 0.039
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Tuong ty nhu vay dbi véi tiéu chi thong tin AIC, nhom tac gia ciing da tim ra mo
hinh t6i wu dé wéc tinh chi s6 d6 min c¢6 tuong quan cao nhét véi gid tri do dac. Cac

tinh toan duoc thé hién trong Bang 4 sau:
Bing 4. Két qua lwa chon mé hinh t6i wu dwa trén thudt toin BMA véi tiéu chi

thong tin AIC
Residuals
Min 1Q Median 3Q Max
-14.3467 -1.5275 -0.1436 1.5506 11.8853
Coefficients
Estimate Std. Error t value Pr(>|t)) ok
(Intercept) 11.668 3.428 3.404 0.00133 ok
SI2 -697.087 240.789 -2.895 0.00565 ok
S13 -98.301 13.553 -7.253 2.69¢-09 ok
SH4 511.201 182.095 2.807 0.00715 ok
S19 86.717 13.860 6.257 9.40e-08
Signif. codes 0~ 0.001 “*** 0.01 “** 0.05 0.1 1
Residual standard error: 4.795 on 49 degrees of freedom
Multiple R-squared: 0,6162, Adjusted R-squared: 0.5849
F- statistic: 19.67 on 4 and 49 DF,  p-value: 1.039¢-09

Két qua thu duge ciing cho thiy véi cac bién SI2, SI3, SI4, SI9 gia tri tuong quan
R? ciing gan tuong dong véi tiéu chi thong tin BIC.

Sau khi lua chon duge mé hinh udc tinh chi s6 d6 man tir dit liéu anh Sentinel-2,
nhém téc gia tién hanh kiém ching d6 chinh x4c cia mé hinh. Két qua cho thiy, tuong
quan gitra gia tri woc tinh va gi tri do 1a kha tdt, v6i R? = 0,75 (Hinh 3).

20 y=t1215x =14t

s R2=0.7464 >

10

Gla tri EC do dac
2

5 10 15 20
Gia tri EC wéc tinh

Hinh 3: Twong quan giiva két qud do dac va tinh todn tir anh

5. Két qua va thao ludn Bing 5. Cip dj man theo FAO
Sau khi mé hinh duoc kiém chung STT | Mikc d min | Gia tri EC (dS/m)
va dat két qua tot, nhom tac gia da thuc 1 Khoéng man <4
hién thanh 14p ban do dat nhiém man theo |2 Mn nhe 4-8
phuong phap nén chat luong véi cip do 3 Mvan vud 8-15
4 Min ning >15

min duoc chia theo tidu chuan cia T ; w,
chtirc Néong luong Lién hiép quéc FAO Trén ban do tai Hinh 4 c6 thé thay,
[3], cu thé nhu sau: cac khu vuc chju anh hudng manh nhat
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la phia Nam cia khu vuc nghién cuu,
thudc cac xa nhu Phu Hiru, Phu Dong cua
huyén Nhon Trach, dét tréng lua bi man
nhiéu (nim trong khoang 8 - 15 dS/m)
nén san luong thap, mot nam chi cé 1 vu
nhung c6 mot sé khu vuc bi man ning,
v6i gia tri thuong thay 17 - 18 dS/m; bén
canh do6 xa Phudc Khanh 1a khu vuc chiu
anh hudng kha manh, d4t bi man (gia tri
thuong gap la khoang 16 - 16,5 dS/m)
khong thé trong duoc laa, phai bé hoang,
chi ¢d co lac. Tuy vay, xa Vinh Thanh lai
13 noi ¢6 dién tich trong lta tuong ddi 16n,
do dia hinh cao, it chiu anh huong nhu
xd Phudc Khanh. Nguoc 1én phia Bic doc
theo S6ng Pong Nai, do man cua dat ciing
giam dan cho it chiu anh huéng cia hién

Nghién ciru

tuong xam nhap man. Xa DPai Phudc nam
phia trén xa Phui Hiru nhung dat lai it man
hon han, dién tich dat trong lta con kha
nhiéu. Lén dén cac xa Long Tén, Pha Hoi
cua huyén Nhon Trach va xa Tam An cua
huyén Long Thanh, d mén cua dat xuéng
kha thap, chi khoang tir 1 - 2 dS/m, do d6
dién tich lua noi day rat 16n va mua vu
cling tang hon tr 2 - 3 vu /ndm. Sau vao
phia Pong cua khu vuc nghién ciu, dét
gén nhu khong bi man, lugng nudc dugce
cung cap ddy du nén nhimg khu vuc trong
lta tai cac xa nhu Long An cua huyén
Long Thanh, Hiép Phudc, Phudce Thién
cua huyén Nhon Trach cé thé canh tac 3
vu/nam.

1@0 E m.b‘ﬁ'e MW'E

M’:!DE M’PUE

N

e

TO32 50N T0480N TOETITN
1

TTITON

Chu giai __
| Giatri EC (dS/m) ™
-

W -0
B s-1s
. -

4 - = =
T T T T
10°41'0"N 10°44°30"N 10°48'0"N 10°51'30"N 10°55'0°N

10°37'30"N

+ Il +

T T T
106°46'0°E 106°49°30°E 106"53'0°E

T T
106°56°30"E 107°0°0°E 107°330"E.

i LE 1:200.000
2, 3

Ban 8B Guoc thanh 18p tir dnh Sentinel-2
Cinh dnh: T4BPXS, T4EPKT, T4BPYS

1 Kn Chup npay 2RV

Hé toa &3 YNZI00D

Hinh 4: Ban dé phén bé dit nhiém mdn tai mét sé6 khu vwee thugc tinh Pong Nai
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Khu vyc nghién ctru 14 noi ¢é nhiéu
loai hinh str dung dat, tuy nhién nhém tac
gia mdi chi tap trung vao dat trong lia - 1a
d6i twong chiu anh huong nhiéu nhét cua
dat man. Hon thé nita, mot s khu vuc dét
d3 bi man dén mic khong thé trong lua
hoic cho san luong thap, nguoi dan da dé
hoang hodc bat dau chuyén d6i muc dich
str dung dé khai thac dat hiéu qua hon.

5. Két luan

Do min cua dat 1a thong s thay doi
theo thoi gian, chiu anh huéng manh mé
cua qua trinh xam nhap man cua nudc
bién, lugng mua, do am dét va qua trinh
bdc hoi; hdu qua cua dat min 1a suy thoai
dat, giam san luong cdy trong,... Tai khu
vuc nghién ctru, nguyén nhan chinh gay
ra dat man 1a qua trinh xdm nhap man dac
biét 1a vao mua kho khi lugng mua it. Bo
qua phuong phap héi quy tuyén tinh don
bién do twong quan giita két qua do dac va
tinh toan tir anh thap, nhom tac gia da dua
ra mo hinh uée tinh d6 man cta dat trén
co so ap dung phuong phép hdi quy tuyén
tinh da bién, str dung thuat toan BMA két
hop chi tiéu thong ké BIC, AIC. Két qua
kiém chung cho thdy, gi4 tri tinh toan tir
anh c6 twong quan tot véi gia tri do dac
thuc té (74,64 %). Khu vuc nghién ctru
nim trong vung khi hau nhiét d6i gié mua
can xich dao, chi c6 hai mua mua va kho;
thoi diém dat nhiém man cao nhat 1a cudi
mua kho (khoang thang 3, thang 4 hang
nam) do vay, dir li¢u anh chup vao ngay
28/3/2021 duoc sir dung dé thanh 1ap ban
dd co thé phan anh duogc thuc trang dét bi
nhiém man trong khu vuc.

Trén co s& phan chia d0 mén theo
thang ciia T chic Nong luong Thé gidi
(FAO) va két qua thu dugc cho thdy khu

vuc dat bi man cao nhat trong khu vuc
nghién ctru dang dién ra tai khu vuc dat
thip, ven bién hay song. Cac phan khéc
cua khu vuc chi bi anh hudéng & murc nhe.

Loi cam on: Bai bao nay duogc
hoan thanh dudi sy hd tro cla dé tai
“Ung dung coéng nghé vién tham va GIS
thanh 1ap ban d6 dit nhiém min tai mot
s6 khu vuc thudc tinh Déng Nai”, ma s6
UDNGDP.04/20-21.
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