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Danh gi4 xam nhap man vung ctra song tu
dit [i¢u vién tham két hop quan trac mat dat

Nguyén Nguyén Vii, Lé Van Trung, Tran Thi Van

Tém tit—XAm nhip min lam gidm ning suit
cdy tréng, giy thodi héa dit, giam chit lwgng mwée,
anh hwéng nghiém trong dén san xuit nong nghiép,
mdi truomg ciing nhu doi séng dan sinh. Trude dién
bién ciia bién ddi khi hau va hoat dong nhan sinh tir
phia thwong ngudn song Mé Kéng, ving ha lwu
thudc hai cira Pinh An va Cung Hau thudc tinh Tra
Vinh ciing bi tac dong dang ké ciia xAm nhip min
tir bién Pong. Bai bio giéi thi¢u giai phap tich hep
ky thuit vién tham va GIS trong gidm sat va thanh
1ap ban dd xAm nhap min. Dt liéu sir dung 12 anh vé
tinh Landsat 8 két hop véi s6 liéu quan tric dp min
ciia nwée dwge thu thip tir cac tram quan triic thuc
té vao mua khd. Phin tich cho thiy c6 sw twong
quan c6 y nghia théng ké giira gia tri quan tric do
min céia nwée va gia tri pixel ciia anh thanh phin
chinh thir nhit. Mé phéng phin bé khéong gian tir
nghién ciru cho thdy xAm nhap min hién dang tién
siu vao ndi ddng véi khoang cach tinh tir cira séng
vao khoang tir 30 dén 48 km tuy thoi diém vao mua
khd. Két qué nghién ciru nay sé hd trg cho cic nha
quan 1y c6 thé hoach dinh chién lwgc ving lwong
thue an toan truéc nguy co' ciia xAm nhip man hién
nay.

Tir khéa—twong quan, nuéc bién dang, phan
tich khong gian, xAm nhip man

1 GIOI THIEU

Xém nhdp man Ia hién tugng nudc man tir
bién v6i ndng do man tir 4% theo cac song,
kénh, rach xdm nhap sdu vao ndi dong gdy min
trén dién rong khi xay ra triéu cuong, nude bién
dang hodc do can kiét nguén nudc ngot tr cac
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song ¢ thuong ngudn trong mua khd. Min xam
nhap sau vao ndi dong khién dat bi nhiém min
(mdn hoa) khong nhiing lam giam ning suit cua
hau hét cac loai thuc vat ma con lam x4u di cac
tinh chét 1y, hoa hoc clia dt, anh huéng tiéu cuc
dén can bang sinh thai trong ving.

Qué trinh xdm nhap min thuong dién bién
phuec tap, kho du doan va gay anh huong trén mot
khu vuc rong lon, trong khi cong tic giam sat,
phéan tich va canh bao xdm nhap man hi¢n nay con
nhiéu han ché do mang luéi quan tric thua thét,
xudng cdp, cong tac diéu tra xAm nhap min duoc
thyc hién chu yéu bang phuong phap truyén thong
nhu do dac, ldy miu & thyc dia, ... tén kém chi
phi, thoi gian, nhan Iyc, kho cung cip thong tin
kip thoi cho hé théng canh bao som [2].

Cong nghé vién tham vai dir liéu anh da pho,
da thoi gian c6 kha nang giam sat lién tuc sy bién
dong chét luvgng nuéc (46 duc, 6 man, chét ran
lo ling, ...) trén pham vi rong 16n ma khong bi
han ché boi sé lwgng tram quan tric. Trén thé giéi
d3 co cac nghién ctru tng dung vién tham dé giam
sat d0 man trong nudc thong qua khao sat tuong
quan giita gia tri phd cta anh vé tinh va d6 man
do & thyc dia [1, 3, 4]. Mdi twong quan c6 ¥ nghia
théng ké dugc tim théy gilta 0 man thyc dia va
gia tri phan xa phd cua cic kénh anh trong dai
song kha kién va can hong ngoai [7]. M6 hinh hoi
quy giam sat d0 man dugc xay dung dua trén sy
két hop giita dir liéu vién tham va dit liéu do man
thyc dia va mo hinh nay duoc ap dung dé thanh
1ap ban d6 mo phong d6 man cho khu vuc rong
16n [4, 5]. Cac nghién ciru nay cho thiy cong nghé
vién tham 1a cong cu hiéu qua dé hd tro phuong
phap truyén théng trong cong tac giam sat va canh
bao xam nhap man.

Ngoai nhirng wu diém néu trén thi dir liéu vién
tham ciing c6 mot sb han ché nhu: do phan giai
anh khong cao, anh bi nhiéu hay bi 4nh huong boi
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diéu kién moi truong, van d& nham 1an phd giira
cac dbi tuong, diéu nay gay kho khin cho cong
tac giai doan hodc lam giam d¢ chinh xac cua két
qua giai doan cac ddi tuong trén anh.

Bai bao trinh bay phuong phap két hop anh vé
tinh ¢6 d6 phan giai khong gian va thoi gian phu
hop véi sb lidu quan tric d6 man cua nudc tir cc
tram do man c6 dinh, tir do, xac dinh su tuong
quan gitra gia tri d6 man thyc té tai cac tram quan
trac v6i gia tri phan xa cla pixel tai cling vi tri va
cung thoi diém boi timg kénh phd trén anh vé
tinh. Su két hop nay dugc thyuc hién trén co so
tich hop cong nghé vién tham va hé thdng thong
tin dia 1y (GIS) dé tan dung uu thé cia hai ky
thuat nay trong viéc thu thép, luu trit, phan tich va
xr 1y dir liéu dia 1y dé nang cao hiéu qua trong
viéc xdy dung, cdp nhdt va phan tich di li¢u
khdng gian.

2 PHUONG PHAP NGHIEN CUU
2.1 Khu vuc nghién ciu

Khu vyc nghién ctru tai tinh Tra Vinh — tinh
Duyén hai Pong bang séng Ciru Long, phia Dong
giap Bién Pong, phia Tay giap Vinh Long, phia
Nam giap Soéc Tring, phia Bic giap Bén Tre, cO
65 km bd bién - vi tri dia Iy tir 9°31°46” dén
10°04°05* vi d6 Bac va tir 105°57°16” dén
106°36°04” kinh d6 Pong, dugc bao boc bdi sdong
Tién va song Hau voi hai ctra song Pinh An va
Cung Hau (Hinh 1).

Pdng bang song Ciru Long (PBSCL) 1a ving
san xuat nong nghiép 16n cia ca nudc, dong gop
quan trong cho xudt khau ciing nhu cung cap
lwvong thuc cho nguoi dan. Nam trong khu vuc
nay, tinh Tra Vinh dang chiu anh huong ning né
boi myc nude bién dang, bién d6i khi hau va tac
dong ti€u cuc tu cac cong trinh ngdn nudc &
thugng ngudn. Piéu nay lam cho tinh trang xdm
nhap min dién ra ngay cang nghiém trong va du
bao s€ con tiép tuc voi nhitng dién bién tiéu cuc,
kho ludng trong thoi gian toi.
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Hinh 1. Khu vuc nghién ctru (bén trong duong mau do) va vi
tri cac diém do man

2.2 Dirliéu
2.2.1 Dir liéu mat dat

Pé giam sat xam nhap man trén cic con song
va kénh rach chinh thugc song Ctru Long, dir li¢u
do man cua 11 tram quan tric phan bd tai cac ctra
song va doc cac song do Pai Khi tugng Thuy van
khu vye Nam Bo cung cip vao nim 2014 duoc st
dung. Cac tram cung cép dir liéu @0 man lién tuc
trong ngdy (2 gid/lan) tir thang 1 dén thang 6
trong nam. Dir liéu dugc td chuc, Iuu trix va quan
ly trong GIS dé tao co so danh gi4 xu huéng xam
nhap man theo khong an va thoi gian.
2.2.2 Dir liéu anh vé tinh

Anh vé tinh Landsat 8 (d6 phan giai khong
gian 30 m) thu nhdn lac 10 gi¢ sang cac ngay
22/02/2014, 10/3/2014, 26/3/2014, 27/4/2014,
13/5/2014. Kich thudc ciia mdi canh anh 1a 185
km x 180 km. Céc anh Landsat 8 duoc tai xuéng
tir trang web ctia Hiép hoi Khao sat dia chit Hoa
Ky (United States Geological Survey - USGS) véi
dinh dang GeoTIFF. Céc pixel mit nudc trén anh
Landsat 8 dugc tach riéng dé so sanh véi gia tri do
min dugc do cung thoi diém tai vi tri twong tmg
ngoai thuc dia.

2.3 Tach doi twong mat nuoc trén anh vien tham

Muc tiéu cua nghién ctu la giam sat xam nhap
man trong nudc duya vao moi quan h¢ gitra dir li€u
vién tham va gia tri d6 man trong nudc do dac tai
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thuc dia. Do d6, cac pixel mit nudc trén anh vién
tham can duogc tach riéng dé so sanh voi gia tri do
mén tai vi tri twong Gmg ngoai thuc dia. Dé chiét
tach mat nudc trong khu vyc nghién ctu, chi $6
NDWI (Normalized Difference Water Index) [8]
duogc sir dung nhu sau:

(Green - NIR)

(Green + NIR)

Trong do, Green la gia tri d sang cua kénh 3,
NIR la gia tri do sang cia kénh 5 dbi v6i anh
Landsat 8. Chi s6 NDWI nhdm lam ndi bat kha
nang phan xa cua nudc trong budc song Green
(0,525-0,600 pm) so véi budc soéng can hong
ngoai NIR (0,845-0,885 pum). Cac pixel c6 gia tri
NDWI duong (0 < NDWI < 1) dai dién cho dbi
tegng mat nude trén anh.

NDWI =

2.4 Pic trung phan xa phé ciia mudi trong nuée

Phd phan xa la thong tin quan trong nhat ma
vién tham thu duoc vé cac dbi tuong trén Trai dat.
Dua vao dic diém phé phan xa (cuong do, dang
duong cong & cac dai budc song khac nhau) cod
thé phén tich, so sanh va nhan dién cac déi tugng
trén bé mat. Thanh phan mudi trong nudc bao
gdbm sy két hop giita cac anion (chlorides,
carbonates, bicarbonates, sulfates) va cac cation
(sodium, calcium, magnesium, potassium) nhu:
Halite (NaCl), Gypsum (CaS0..2H,0), Calcium
carbonate  (CaCOs), Sodium  bicarbonate
(NaHCO3), Sodium sulfate (Na2SO4) ... Nghién
ciru thuyc nghiém tai cac dai bude song khac nhau
cho thay dic trung phan xa phd cua cac thanh
phan mudi thé hién nhu Hinh 2 [7].

B Dicarbonats

by g',:. 1.0 1.5 Z.0 25
Wavalangth (pm)

Hinh 2. Budng dic trung phan xa phd ctia mudi tai cac budc
song khéac nhau [7]

Biéu d0 cho théy tit ca cac loai mubi sodium
sulfate, halite, gypsum, calcium carbonate,
sodium bicarbonate déu phan xa manh (hon 80%)
trong dai bude song tir 0,4 dén 1,4 pm (tir kénh
kha kién dén can hong ngoai). Pay 1a co s¢ dit ra
gia thuyét c6 thé sir dung cac kénh kha kién (Kénh
2, Kénh 3, Kénh 4) va kénh cén h@)ng ngoai (Kénh
5) cua anh Landsat 8 dé phat trién mo hinh mo
phong d6 man trong nudc.

2.5 Phdn tich thanh phdn chinh (Principal
Component Analysis — PCA)

Anh vién tham chup & cac kénh phd gan nhau
c6 d6 tuong quan rat cao, vi vdy thong tin cua
chung bi tring l3p 16n gay nhidu anh hoic du thira
thong tin. Ban chat cua phuong phép phan tich
thanh phan chinh la mot thuat toan théng ké nham
bién doi tap dir liéu da bién twong quan vao mot
tap dir liéu da bién khong twong quan (goi la cac
thanh phan chinh - PC). Cac thanh phan chinh nay
loai bo nhiing thong tin trang lap, tir d6 tao anh
moi chira thong tin chu yéu d& nhan biét hon so
v6i anh gbe, giup 1am ndi bat hon dic tinh phd
ctia mot s6 dbi tugng trén bé mat Trai dat [10].

Nhu dé trinh bay ¢ myc 2.4, cac loai mudi chu
yéu phan xa manh tai dai bude song tir 0.4 — 1,4 um
twong ung voi cac kénh anh 1, 2, 3, 4, 5 ctia anh
Landsat 8, do d6, nghién ctru thuc hién phan tich
thanh phan chinh riéng cho cac kénh anh nay va
ham luong thong tin trong cac thanh phan chinh
nay duoc thé hién trong Bang 1:

Bang 1. Phan tich thanh phan chinh tir kénh 1 dén kénh 5

cua anh Landsat 8

Thanhphin  F""9  Thaphphan | Lwend
chinh théng tin chinh théng tin
(%) (%)
PC1 88,6053 PC4 0,1223
PC2 8,9432 PC5 0,0322
PC3 2,2976

Trong nam thanh phan chinh tir PC1 dén PC5
thi thanh phan chinh d4u tién PCI chira phan 16n
luong thong tin anh (88,6%).

2.6 Phdt trién mé hinh gidm sat xam nhdp mdn
tir anh Landsat 8

Nghién ciru phat trién cic mod hinh thyc
nghiém dé wdc lugng d6 midn trong nude thong
qua ham sb vai cac bién dau vao 1a gia tri pho cia
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céc kénh anh va cac thanh phan chinh c6 twong
quan cao voi d6 mdn thuc dia, mbi twong quan
nay duoc xdc dinh dua vao hé s tuong quan
Pearson (r).

K¥ thuat phan tich hdi quy tuyén tinh va phi
tuyén, v6i don bién va da bién duoc st dung dé
dinh lwong mdi quan hé giira gia tri phan xa cta
anh v¢€ tinh va gia tri 46 man trong nudc tr do
phat trién cac mé hinh thuc nghiém. Nghién ctru
su dung 40/55 gia tri cia b dir li€u gia tri 6 man
thuc dja va gid tri phan xa ph6 ctia anh Landsat 8
(tai vi tri va thoi gian twong Gng voi thoi gian do
man ¢ thyc dia) dé xdy dung cac mdé hinh md
phong d6 mian trong nudc tir gia tri phan xa bé
mat. 15 gia tri con lai trong bd dir liéu dugc dung
dé danh gia sy phi hop cua cac md hinh théng
qua vi¢c tinh toan can bac hai cua sai s6 toan
phuong trung binh (Root Mean Square Error —
RMSE). M6 hinh tdi wu nhit duoc lua chon 12 mo
hinh ¢6 h¢ s6 xac dinh bdi R? 16n nhat va RMSE
nho nhat. Trong cac md hinh nay, gia tri 6 man
dong vai trd 1a bién phu thude, trong khi d6 gia tri
cac kénh anh va cac thanh phan chinh 1a cac bién
doc lap.

3 KET QUA VA THAO LUAN

3.1 Twong quan giita dit liéu vién tham va dir
liéu do man trong nucc

Trude khi xady dung mé hinh can khao sat sy
tuong quan gitra cac bién doc lap (gia tri phd cua
anh vién tham) va bién phu thudc (gia tri d6 man)
dé 1am co so lya chon cac bién doc 1ap phi hop, 1a
céc bién co tuong quan cao vdi bién phu thude.
Mirc d6 twong quan giita cac bién dugc thé hién
qua hé s6 tuong quan Pearson.

Tuong quan giita cic kénh phd anh Landsat 8
(tir kénh 1 dén kénh 5) tai nim thoi diém anh
22/02/2014, 10/3/2014, 26/3/2014, 27/4/2014,
13/5/2014 va gia tri d§0 man do tai 11 tram do man
cua Pai Khi twong Thuy van Nam bg tai cung vi
tri va cung thoi diém thu nhan anh thé hién trong
Béng 2 dudéi day:

Bang 2. Hé s6 tuong quan (r) giita cac kénh anh Landsat 8
va d man do ¢ thuc dia

Hé sé twong quan (r)

Kénh 1 - Coastal Aerosol 0,67790

Kénh 2 - Blue 0,785104
Kénh 3 - Green 0,81233
Kénh 4 - Red 0,82786
Kénh 5 - Near Infrared (NIR) -0,58903

Béng 2 cho biét kénh 1, kénh 2, kénh 3, kénh
4, kénh 5 ¢ twong quan tot v6i gia tri do man
thuc dia (hé b Pearson r > 0,5). Trong d6, kénh 4
(kénh kha kién Red, buéc séng 0,525 — 0,60 pm)
¢6 tuong quan manh nhit véi hé sb Pearson
r = 0,83. Két qua trén cho thiy co thé sir dung gia
trj cac kénh kha kién va can hong ngoai (budc
song tir 0,4 — 1,4 pm) cia anh Landsat 8 dé phat
trién mo hinh mé phong d6 min trong nudc.

Cung véi viéc phan tich twong quan gitta cac
kénh pho 1, 2, 3, 4, 5 ctia anh Landsat 8 va gia tri
d6 man thuc dia, nghién ctru nay tién hanh khao
sat tuong quan gitta 6 man thuc dia va cac thanh
phan chinh tinh toan tir nim kénh anh Landsat 8
gbc nay. Cac thanh phan chinh nay loai bo dugc
nhiing théng tin tring 1ip nén nd chtra cac thong
tin chii yéu d& nhan biét hon so véi anh gde, gitip
lam ndi bat hon dic tinh phé cua cac ddi tugng, vi
vay, n6 13 bién s6 c6 thé dua vao dé phat trién mo
hinh m6 phong d6 man. Két qua tinh toan hé sb
tuong quan Pearson giita nam thanh phan chinh
PC1 dén PC5 véi gia tri 6 man thyc dia dugc thé
hién trong Bang 3.

Bing 3. H¢ sb twong quan (r) giita céc thanh phan chinh

va d6 man thuc té

He¢ sb twong quan (r)

PC1 0,860305
PC2 0,562152
PC3 -0,503505
PC4 -0,26186

PC5 0,240409

Bang 3 cho thdy thanh phin chinh thir nhat
PCI c6 twong quan manh nhét véi gia tri d6 man
thuc dia (hé s Pearson r = 0,86). Tu do, nghién
ctru la chon thanh phan chinh PC1 dé dua vao bo
dit liéu phat trién mé hinh mé phong d6 man.

3.2 Mo hinh thong ké mé phong dé man

Nghién ctru tién hanh phat trién mé hinh thuc
nghiém udc lugng d6 man (Bang 4) dua vao 40
miu quan sat, cic mo hinh nay c6 thé dugc sir
dung dé mé phong su phan bd khong gian cua do
min dya vao ning lugng phan xa phd ciia anh vé
tinh.
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Bang 4. Cac md hinh thuc nghiém udc lugng d6 mén (S) ding
céac kénh pho Blue (B), Green (G), Red (R) va thanh phan chinh
PC1 cua anh Landsat 8

TT M®é hinh R? RMSE
1 S = 0,0014.g%0006.(°C1) 0,8195 1,592
2 S =0,0001.6°001+(® 0,7859 2,029
3 S =0,0131.6%0%7-®) 0,751 2,073
4 S =0,0042.(PC1) — 54,015 0,7401 2,317
5 S =0,00001.e%00:2) 0,7269 2,651
6 S =0,0053.(R) — 41,889 0,6854 2,761
7 S =0,0081.(G) — 74,6 0,6599 3,601
8 S =0,0095.(B) — 94,186 0,6164 4,081

Céac md hinh trong Bang 4 déu c6 hé sd xéac
dinh bdi R? 16n hon 0,6. Cac m6 hinh dang phi
tuyén ¢ hé s6 xéc dinh boi R? cao hon so véi cac
mo hinh dang tuyén tinh (0,73 — 0,82 so vai 0,61
— 0,74). Cac md hinh tuyén tinh va phi tuyén sir
dung thanh phan chinh PC1 ¢ hé sb xac dinh boi
R? 16n hon cac mé hinh sir dung kénh kha kién.
Nhu vdy, m6 hinh phu hop nhat 1a mé hinh phi
tuyén s6 1 dang Exponential str dung thanh phan
chinh PC1 c6 hé s6 xac dinh bdi R? 16n nhit va sai
s6 RMSE nho nhat.

Céc thong sb théng ké cia md hinh sé 1 nhu
gi4 tri kiém dinh t-stat = 5,68 va tri s p-value =
0,00075 (< 0,05) cho thdy c6 mdi lién hé giira gia
tri d6 man do ¢ thyc dia va gia tri thanh phan
chinh PCI cua anh Landsat 8 tai cing thoi diém
va cung vi tri do man, va mdi lién hé ndy c6 y
nghia thong ké. Tri s6 R2 = 0,8195 cho biét mbi
lién hé chat ch& gitra hai bién do man va PC1 va
md hinh s6 1 giai thich dugc khoang 82% céc
khéc biét vé do man thuc dia gitra cac vi tri khac
nhau trén anh thanh phan chinh PC1.

Hinh 3 cho thiy mbi quan hé phi tuyén giita
gi4 tri 46 mian thyuc dia va gid tri thanh phan chinh
PC1 thé hién thong qua mo hinh s6 1. Hinh 4 thé
hién su tuong quan chat ch€ gitta dir li€u thyc dia
va dir liu udc tinh tr mo hinh (trén co s bo dir
lidu kiém tra gdm 15 miu quan sat) thé hién thong
qua mdi quan hé tuyén tinh véi hé sé R? = 0,8948
(hé¢ s6 twong quan r = 0,945; kiém dinh t =
10,705; p-value = 8,116e-8).

Hinh 3 thé hién biéu dd twong quan giita 40
gi4 trj d6 min quan tric thuc té va gia tri phan xa
phé twong Gmg cuia anh thanh phan chinh PC1 véi
sai s binh phuong nhé nhit (RMSE=1,592) va
hinh 4 thé hién két qua danh gi4 mo hinh giam sat

xam nhap min trén 15 gia tri 36 min quan tric
thuc té.

$=0,0014.e00005{°C1)
R*=08195

RMSE = 1.592 ¢
N=40

an S (g/1)
.

DG m:

Gid tri pixel nh thinh phin chinh PC1

Hinh 3. M6 hinh giam sat xdim nhap man tir anh Landsat 8

v = 1,0695x — 0,0836
R* = 10,8948

RMSE = 0,802
N=15

2
5%
g3
E2
= O
z o

Gid tri dd man thye dia (g/l)

Hinh 4. Danh gid két qua theo s6 li¢u thuc té tai
cac tram quan trac
3.3 Xdy dung ban d6 xdm nhdp man tir dnh
Landsat 8

Ban dd xam nhap man duoc thanh 1dp dya trén
md hinh: S = 0,0014.e00006.(PCY) ¢ho cac anh
Landsat 8 & cac thoi diém thu nhan khac nhau.
Trong do, cac gia tri d§ sang cua pixel anh PCI
duoc chuyén thanh gia tri d0 man va dugc vector
héa boi phﬁn mém GIS dé thé hién sy phéan bd
khong gian cua dd man trén cac con song chinh tr
hai cira song Cung Hau va Dinh An, tinh Tra
Vinh. Cép d6 man dugc phan thanh 4 cép dua trén
ngudng man anh huong dén sinh truong cua cy
trong 1a 4 g/, bao gom: (1) 46 man nho hon 4 g/1;
(2) d6 man trong khoang tir 4 dén 7 g/I; (3) do
mén trong khoang tir 7 d&én 10 g/l; (4) d6 man 16n
hon 10 g/1.

Hinh 5 13 két qua phan ving d6 mén theo 4
cip cho thdy, vao thang 2, ranh min 4 g/l c6 xu
huéng xam nhdp vao ndi dong theo cira séng
Cung hau va Pinh An sau hon thoi diém thang 5.
Ranh man 4 g/l xdm nhap sadu hon 50 km vao ndi
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ddng vao thang 2/2014, trong khi vao thang 5,
nude man rat dan, chidu su xam nhdp ctia ranh
man 4 g/l chi con xap xi 30 km (Bang 5).

Bing 5. Chidu dai xam nhdp mén doc song tir
ctra song Cung Hau va Dinh An

Cira sbng 22/02/2014 13/5/2014
Cua Cung Hau 48 km 36 km
Cura Binh An 38 km 30 km

Tir cudi thang 2 dén giita thang 5/2014 gan
nhu toan b tinh Tra Vinh da bi nudc man xam
nhép, trong d6 huyén Cau Ngang, huyén ven bién
Duyén Hai va mot phan huyén Tra Ct nim trong
ranh man 16n tir 7 g/l &én hon 10 g/1.

Xem xét xu hudng xam nhap min & 2 mbe
thoi gian tir cic cira song chinh Cung Hau va
Dinh An trén séng Ctru Long vao ndi ddng cho
thiy giai phap tmg dung anh vé tinh Landsat 8 thé
hién kha phi hop su phan bb khong gian cia tién
trinh xam nhap man. Viéc tao céng cu GIS phan
tich truc quan & nhidu cép d0 man khac nhau, cé
thé hd tro hiéu qua cho cong tac giam sat xam
nhap mén trén toan by mang ludi sdng va kénh
rach trén dia ban PBSCL.

Do man (g/)

O <4 N R
i Séc ‘

W &< Tr:ing\

[ 7+<10

B >10

e — < lometers
0510 20 30 40

Do man (g/)

O <4

[ 4+<7
[ 7-<10
B >10

Trang

0510 20 30 40

a) Anh ngay 22/02/2014

b) Anh ngay 13/05/2014

Hinh 5. Phan ving d§ mén trén cac nhanh chinh tir ctra séng Cung Héu va Pinh An, tinh Tra Vinh

4 KET LUAN

Mat d¢ cac tram quan tric doc song Cuu Long
hién nay chua du dé xac dinh cu thé xam nhép
min theo khong gian va thoi gian (tic dong dén
ting xd va cong trinh ngan man). Bai bao dé xuat
giai phap phdi hop dit liéu quan tric thyc té véi
dit liéu anh vién tham Landsat 8, nhim thanh lap
ban dd va giam sat xam nhdp man hiéu qua doc
cac nhanh song chinh tir cira séong Cung Hau,
Dinh An, tinh Tra Vinh néi riéng va ving PBSCL
n6i chung. Két qua dat dugc c6 thé cung cap
thong tin truc quan cho cac nha khoa hoc két hop
md hinh vé thiy triéu va luu lwong nude tir
thuong ngudn dé tao cac hé thong canh bao som.
Ngoai ra, gidi phap dé xuat nhim hd trg nha quan

ly dua ra giai phap ung pho xam nhap mén phu
hop, phan vung anh huéng man trong cac khu vuc
canh tic néng nghiép ¢ ndi ddng, lap ké hoach
mua vu nham han ché thiét hai do xam nhdp man.

LOI CAM ON
Nghién curu duge tai trg boi Truong Pai hoc
Béch khoa — PHQG-HCM trong khuén kho Dé
tai ma s6 TNCS-MTTN-2017-11. Cac tac gia xin
tran trong cam on.
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Abstract—Saline  intrusion  reduces crop
productivity, causes land degradation, decreases
water quality, and severely affects agricultural
production, the environment as well as livelihoods.
Under the evolution of climate change and human
activities from the upstream of the Mekong, the
downstream areas of Dinh An and Cung Hau
estuaries in Tra Vinh province are also
significantly affected by saline intrusion from the
East Sea. This article presents the integrated
solution of remote sensing and GIS in monitoring
and mapping salinity intrusion. The data used are
Landsat 8 satellite images combined with salinity

water monitoring data collected from actual
observation stations during the dry season.
Analysis showed that there was a statistically
significant correlation between the observed
salinity value of the water and the pixel value of
the first principal component image. Simulation of
spatial distribution from the study indicates that
saline intrusion is now entering the interior with a
distance from the estuary to about 30 - 48 km
depending on the time of the dry season. The
results of this study will assist managers in
planning food safety strategies at the risk of saline
intrusion.

Index Terms—correlation, mean sea level rise, spatial analysis, salinity intrusion


mailto:tranthivankt@hcmut.edu.vn

