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Tom tit:

Giai phap truyén thong trong giam sit xAm nhap min song Ciru Long doi héi phai 1dy miu thuc dia, nén ton nhiéu thoi
gian va kinh phi. Bai bdo gi6i thi¢u giai phap tich hop anh vién thim va GIS trong giam sat va thanh lip ban d6 chuyén
dé phéin b6 dd min ciia nuée theo khong gian va thoi gian. Dir liéu dwgce sir dung 13 dnh vé tinh Landsat 8 két hop véi s6
liéu quan tric do min cia nuéc duoc thu thap tir 11 tram quan tric. Két qua phan tich cho théy su twong quan cao giira
gia tri quan tric do min ciia nrée va gia tri do sang pixel ciia anh thanh ph:“ln chinh thi nhit. Diéu nay cho phép ap dung
mé hinh hdi quy va cong cu phén tich khong gian ciia GIS dé phat trién giai phap giam sat xAm nhip min doc song Ciru
Long. Giai phap dé xuit cho phép hd tro cac dia phwong trong viéc giam sat, phén tich va phan ving dnh huéng xam
nhip min & Pong bang séng Ciru Long (PBSCL).

Tir khéa: GIS, phan tich khong gian, vién tham, xAm nhip min.

Chi sé phén loai: 1.7

Mé dau
DPBSCL la viing san xuat néng nghiép 16n nhat Viét Nam,
dong gop quan trong trong cung cép luong thuc ndi tiéu ciing
nhu cho xuit khau. Tuy nhién, noi day dang phai chiu anh
hudng ciia bién déi khi hau, nude bién ding va tac dong tiéu
cyc tir cac cong trinh ngan nudce ¢ thuong ngudn. Hé thong
song Ctru Long duogc tinh tir Tan Chau trén song Tién va
Chau Péc trén song Hau chay ra bién qua 9 cira song: Tiéu, %{
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DPai, Ba Lai, Ham Ludng, C6 Chién, Cung Hau, Pinh An,
Tran Dé va Bat That. Ché d¢ thuy vin cia song Ciru Long
bi chi phdi dang ké boi thuy triéu ¢ bién Dong va sy suy
giam luu lugng nude tir thuong ngudn. Theo sb liéu ciia cac
tram quan trdc cho théy, vao mua kho, xam nhap man tir cac
clra sOng thuong dién ra va tién sau yz‘lo dat 1ién véi dién biég Phuong phap thuc hién
phtrc tap theo thoi gian. Hién nay, so luong tram khong du dé )
xac dinh mirc d6 anh huong trén toan ving va phuong phap Dit ligu mgt dat
quan tric truyén théng thuong ton kém, nhung van khong cung
cap du thong tin kip thoi cho cac hé théng canh béo sém [1].
Dé khic phuc van d& nay, nhiéu nghién ciru di tmg dung thanh
cong viée két hop anh vién tham vai s6 lidu quan tric truyén
thong trong cong tac gidm sat xam nhap man [2, 3].

ﬁ( Tram do min

Hinh 1. Vi tri khu vuc nghién ciu va cac tram quan tric viing
PBSCL.

Dé giam sat xAm nhap man trén cac con séng va kénh rach
chinh thuc song Ciru Long, dit liéu do mén cia 11 tram quan
tric phan b tai cac cira song va doc cac song do Pai Khi tuong
Thuy vin khu vue Nam Bo cung cdp vao nam 2014 dugc sir
dung (hinh 2). Cac tram cung cfip dir liéu d6 mén lién tuc trong
ngay (2 gio/lan) tir thang 1 dén thang 6 trong nam. Dir liéu dugc
t6 chtrc, luu trit va quan 1y trong GIS dé tao co sd danh gia xu
hudéng xam nhap man theo khong gian va thoi gian.

Bai bao nhim glO’l thi¢u giai phap su dung anh vé tinh
Landsat két hop véi s6 liéu cta 11 tram quan tric dé giam sat
va thanh 18p ban dd xam nhap man dya trén ky thuat phan tich
khong gian cua GIS (hinh 1).
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Abstract:

The traditional method used in monitoring salinity
intrusion in Mekong River requires in-situ sampling which
is costly and time consuming. This study introduces a remote
sensing and GIS technique based solution for monitoring
and building the thematic maps of the spatial and temporal
distribution of salinity in water. The used data consisted
of Landsat 8 images acquired at the same time as the data
that were collected at 11 salinity measurement stations. The
analysis results showed a significant correlation between the
observed salinity data and brightness value of pixel in the
first principal component image. The suitable regression
equation was developed to realise the salinity intrusion by
using Landsat time-series imagery, and the spatial analysis
tools in GIS were used in developing maps of areas at risk
for salinity intrusion along the Mekong River. The proposed
method proved to be effective in monitoring, analysing
impacts of salinity intrusion in different regions of the
Mekong River Delta.

Keywords: GIS, remote sensing, salinity intrusion, spatial
analysis.
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Hinh 2. D4 man trung binh cta nudc song Ciiu Long (tai 11 tram
quan tric).
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Dit ligu anh Landsat

Anh vé tinh Landsat 8 (46 phan giai khong gian 30 m)
thu nhén vao cac ngay: 22/02/2014, 10/3/2014, 26/3/2014,
27/4/2014 va 13/5/2014 (tai cac thoi diém tring voi thoi
gian do d9 man cua nudc). Cac anh Landsat 8 duoc tai mién
phi tir trang web ctia Hiép hoi Khao sat dia chat Hoa Ky
(United States Geological Survey - USGS) véi dinh dang
GeoTIFF. Cac gia tri cua pixel mat nudc trén anh Landsat 8
dugc tach riéng dé xéc dinh su tuong quan voi gia tri d0 man
tai vi tri trong (mg ngoai thuc dia. Két qua nghién ctru dic
trung phd cua anh Landsat 8 voi cac thanh phan mudi ung
voi cac dai budc song khac nhau [4, 5] cho théy, cac loai
mudi sodium sulfate, halite, gypsum, calcium carbonate,
sodium bicarbonate déu phan xa manh (hon 80%) trong dai
bude song tir 0,4 dén 1,4 um (tir kénh kha kién dén can hong
ngoai) (hinh 3). Pay 1a co s khoa hoc dé sir dung cac kénh
kha kién (kénh 2, 3, 4) va kénh can hdng ngoai cua anh
Landsat dé phat trién mé hinh giam sat d6 man trong nudc.
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Hinh 3. Pudng dac trung phan xa phd cia mudi tai cac budc
song khac nhau.

Xur ly dir ligu

Anh Landsat duoc nin chinh hinh hoc béng phuong
phép Image to Map dya vao ban dd dia hinh ty 1¢ 1/250.000
v6i cac diém ding ky toa do trén anh va ban dd dwoc chon
phan bd tai cic bién va ving trung tdm cia anh (chon giao
16 cia duong giao thong) sao cho do chinh xac nin chinh
hinh hoc anh dat nhd hon 1 pixel.

Dé chiét tich mat nude trong khu vye nghién ctru, chi sb
NDWI (Normalized Difference Water Index) dugc st dung
va dugc tinh theo cong thiic:

(Green - NIR) (1)
(Green + NIR)

NDWI =

Trong do, Green la gia tri d6 sang cua kénh 3, NIR 1a gia
tri do sang cia kénh 5 doi voi anh LandSat. Chi s6 NDWI
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nham lam ndi bat kha ning phan xa ciia nudc trong budc
song Green (0,525-0,600 pm) so v&i bude song hong ngoai
NIR (0,845-0,885 pm).

Khdo sdt twong quan

Theo dic trung phan xa phé, ddo man cua nudc cod su
tuong quan véi cac kénh tir kha kién dén can hong ngoai
(twong tmg voi cac kénh phd 1,2, 3,4, 5 cia anh Landsat).
Két qua khao sat tvong quan tuyén tinh giita anh Landsat
cung thoi diém thu nhan véi 40 gia tri d6 man do thuc té tai
11 tram quan trac nhu trong bang 1.

Bang 1. Hé s6 tuong quan giiia do phan xa phd véi do man.

Hé sb 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

Két qua cho thay c6 sy tuong quan cao ddi véi cac kénh

kha kién (kénh 2, 3 va 4). Tuy nhién cac kénh nay thuong
¢6 nhitng thong tin tring lp, nén dé chiét tach cac thong tin
chu yéu d& nhan biét d6 man, phwong phap phén tich thanh
phan chinh (PCA) duoc ap dung (bang 2).

Bang 2. Phan tich thanh phan chinh tir kénh 1 dén kénh 5 clia

anh Landsat 8.

Thanh phin  Luwong théng tin ~ Thanh phén Luwgng thong tin
chinh (%) chinh (%)

PC1 88,60 PC4 0,12

PC2 8,94 PC5 0,03

PC3 2,29

Khéo sat sy twong quan giita cac thanh phan chinh (tir
PC1 dén PC5) voi gia tri d0 man thuc té cho th?iy: thanh
phan chinh dau tién PC1 chtra phan 16n lugng thong tin
(88,6%) cho bdi 5 kénh anh Landsat va cé su twong quan
cao (0,86) vai 40 gia tri d6 mén thyc té cho boi 11 tram quan
tric (bang 3).

Bang 3. Hé so tuong quan gitia gia tri pixel trén anh thanh phan
chinh va do man thuc té.

H¢ s6 twong quan (r)

PCI1 0,86
PC2 0,56
PC3 -0,50
PC4 -0,26
PC5 0,24

Chon mé hinh gidam sdat xam nhdp mdn tiv anh Landsat

Dé chon mo hinh phtt hop st dung anh vé tinh trong

giam sat xam
quan trac thuc
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nhap man, bo dit liéu gdm 55 gia tri d6 man
te tai 11 tram quan trac va gia tri phan xa pho
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cua anh Landsat twong (ng voi cac kénh: 3 (Green), 4 (Red)
va thanh phan chinh (PC1) dugc sir dung. Trong d6, 30% dit
liéu (15 gia tri) dugc tach thanh bo dir liéu kiém tra nham
danh gia sy phu hop cuia cac mo hinh thong qua viéc tinh
toan gia tri sai s6 binh phuwong nho nhat (Root Mean Square
Error - RMSE). M6 hinh phu hop dugc lya chon la mo6 hinh
¢6 hé s6 xac dinh R? 16n nhat va RMSE nho nhét. Két qua
khao sat gia tri d6 man (bién phu thudc) va gia tri pixel ctia
céc kénh anh va thanh phan chinh PC1 14 cac bién doc lap
(Digital Number - DN) trén 8 md hinh thuc nghiém (phi
tuyén va tuyén tinh) cho thiy mé hinh hdi quy phi tuyén
duoc chon co6 dang:

Do man (g/l) S = a.e OV

)

Trong d6, a va b 1a cac tham s6 va DN 1a gi4 tri d6 sang
ctia anh twong tmg. Két qua hdi quy xéac dinh cac tham so
cho kénh 3 (Green), kénh 4 (Red) va thanh phan chinh PC1
nhu trong bang 4.

Bang 4. Phuong trinh tuong quan xac dinh do man (S) véi gia tri
pixel tuong ting cac kénh phd 3 (G), 4 (R) va thanh phan chinh
(PC1).

STT M4 hinh Hé s6 R? RMSE
1 S =0,0014.00006.(PC1H 0,82 1,592
2 S =0,0001.e*011(© 0,78 2,029
3 S =0,0131.e%0007® 0,75 2,073

Két qua cho thay, anh thanh phan chinh PC1 ¢6 hé sb
xac dinh R? 16n hon cac kénh anh kha kién nén mé hinh phu
hop nhat dugc chon 1a sir dung anh thanh phan chinh PC1
trong giam sat xAm nhap man v6i thuat toan phi tuyén dang
Exponential ¢6 hé s6 xac dinh boi: S = 0,0014 ¢ 0-0006FCh),

Hinh 4 the hién bleu ) twong quan glu’a 40 gia tri do
min quan tric thuc té va gi tri phan xa phé tuong tmg ctia
anh thanh phan chinh PC1 véi sai s0 binh phuong nho nhat
(RMSE=1,592) va hinh 5 thé hién két qua danh gi4 mo hinh
giam sat xam nhdp man trén 15 gia tri d0 man quan tréc
thuc té.

2 S = 0,0014.e0.0006.(°C1)
R*=0,8195 °
RMSE = 1,592 °
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Hinh 4. Tuong quan giiia gia tri d0 man va gia tri phan xa tir
anh Landsat.
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Hinh 5. Panh gia két qua theo so liéu thyc té tai cac tram quan
trac.

Tao bin do chuyén dé xdm nhdp mdn tiv dnh Landsat

Ban d6 xam nhdp man dugc thanh 13p dya trén mé hinh
dé xuét: @0 man S = 0,0014.¢ %006.*CD cho cac anh Landsat
& cac thoi diém thu nhan khac nhau. Trong do6, cac gia tri
DN ctia pixel anh PC1 dugc chuyén thanh gia tri do man
va duogc vector hda boi phé‘m mém GIS dé thé hién su phan
b khong gian ciia d man trén cac con séng chinh va kénh
rach thudc song Ciru Long. Cap d6 min dwoc phan thanh
bbn cép dua trén ngudng man anh huéng dén sinh truong
clia cdy trong 1a 4 g/l, bao gébm: (1) Nhiém man thap (do
min <4 g/1); (2) Nhiém min trung binh (4-7 g/1); (3) Nhiém
man cao (7-10 g/1); (4) Nhidm min rat cao (d6 min >10 g/l).

£ 2 < 2 ~
Ket qua va thao luan

Hinh 6 thé hién ban dd x4m nhap man vung ha luu song
Ctu Long dugc thanh 1ap tr anh Landsat 8 thu nhan ngay
22/02/2014. Két qua cho thiy d6 man 4 g/l tir cac cira song Cira
Tiéu, Ctra Pai, Ctra Him Luong (tinh Bén Tre) xam nhap sau
hon 50 km vao noi dong.
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Xam nhap min vao ndi ddng theo cac cira song 16n co xu
hudng giam vao thang 5. Hinh 7 thé hién muc nhiém min
trung binh (4 g/I) chi con xap xi 30 km trén ban dd xam nhap
min ngay 13/5/2014.
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Hinh 7. Phan b&'dd man trén cac nhanh chinh (ngay 13/5/2014).

Tir cubi thang 2 dén giira thang 5/2014, toan bo cac tinh
Bén Tre, Tra Vinh di bi nudc min xam nhép. Riéng tai Bén
Tre, chi c6 huyén Cho Lach 1a bi nhiém min thép, con cac
huyén ven bién nhu Binh Dai, Ba Tri, Thanh Phu déu nim
trong ranh man c6 gid tri 16m tir 7 dén hon 10 g/1.

Phan tich xu huéng xam nhép man theo thoi gian tu cac
ctra song chinh ciia séng Ciru Long vao ndi dong (bang 5)
cho thiy giai phap tng dung anh vé tinh Landsat thé hién
kha phu hop (so v&i 15 gia tri kiém tra thyuc t&) sy phan bd
khong gian va xadm nhdp man theo thoi gian.

Bang 5. Phan tich xam nhap man dgc song tinh tir cac clia song
ctia DBSCL.
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Hinh 6. Ban do xam nhap mén thanh lap tir anh Landsat (thang
2/2014).
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Cira song 22/02/2014 13/5/2014

——1 Ctra Tiéu 52 km 21 km

et | | Gy e i

vio thing 2/2014 oy )Y 5

Ctra Ba Lai 47 km 25 km

Cira Ham Ludng 50 km 32 km

Ctra C) Chién 47 km 35 km

Cira Cung Hau 48 km 36 km

Ctra Dinh An 38 km 30 km

Ctra Trin Dé 43 km 19 km

Viéc tao cong cu GIS phan tich tryc quan ¢ nhiéu cip do
man khac nhau c6 thé hd trg hidu qua cho cong tac giam sat
xam nhap man trén toan by mang ludi song va kénh rach
vung DBSCL. Quy trinh thuc hién s& tiét kiém duoc thoi
gian va chi phi, cling nhu tao thong tin hitu ich cho hé théng
canh bdo sém (hinh 8).
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Gia tri phd cua anh vién tham
hop cua mo hinh

Phan tich hoi quy
Xay dung md hinh thong ké

Danh gia do
chinh xac

Ban d6 xam nhap man

Hinh 8. Quy trinh thanh lap ban dé xam nhap man ti anh vé
tinh.

Két luan

Mat do cac tram quan tric doc song Ctru Long hién nay
chua du dé xac dinh cu thé xAm nhdp man theo khong gian
va thoi gian (tic dong dén timg xa va cong trinh ngan min).
Bai bao d& xudt giai phap ph6i hop dit lidu quan tric thyc té
tai cdc tram hién nay voi dir liéu anh vién tham Landsat da
thoi gian, nham thanh Ip ban d6 va giam sat xdm nhap man
hi¢u qua cho vang DBSCL. Két qua dat duoc c¢6 thé cung
cap thong tin tryc quan cho cac nha khoa hoc két hop md
hinh vé thuy tridu va luu luong nudc tir thuong ngudn de
tao cac hé théng canh bao sém. Ngoai ra, giai phap dé xuat
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nhiam hd tro nha quéan 1y dua ra giai phap tng pho xam nhap
man phu hop, phan ving anh huéng mén trong cac khu vuc
canh tac ndng nghiép ¢ ndi dong, 1ap ké hoach mua vy nhim
han ché thiét hai do xam nhép man.
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