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Tom tit:

Nghién ctru duoc thuc hién nhiam theo déi bién dong khéng gian dé bao tac dong dén co cAu mua vu laa va danh gia
sw thay doi co cAu muia vu lia trong va ngoai dé bao vung Tw giac Long Xuyén (TGLX) giai doan 2005-2020, l1am co
s& danh gia thuc trang kiém soat 1ii va xu thé thay ddi san xuit lua cia vung trong twong lai. Nghién ciru sir dung
anh vién thaim LANDSAT va ap dung phuwong phap tinh toan chi s0 nwéc (NDWI) va trich rit duong bo nham xac
dinh hién trang dé bao vung TGLX, dong thoi két hop chudi anh chi sé thuc vt khac biét chuin héa (NDVI) trén
dir liéu anh MODIS nhiam xac dinh co cAu mia vu lia nim 2005 va 2020. Két qua cho thay, chiéu dai dé bao ting
1.910,15 km so v6i niim 2005 va dién tich tw nhién phéan b trong vung de bao ting 1én 123.020,31 ha (chiém 24,63%
dién tich tw nhién cia vung) giai doan 2005-2020. Sy chuyén dich co ciu canh tac trong vung dudi tac dong cua dé
bao ngan lii c6 xu thé chuyen ddi tir cac loai cay trong khac sang canh tac lia 3 vu. Cu thé, tong dién tich cac loal
hinh canh tac khic chuyén sang canh tic laa 3 vu 1a 90.904,77 ha, chiém 51,92% tong dié¢n tich chuyén d6i co cAu
cua cac loai hinh canh tac, tip trung é cac huyén c6 dién tich dé bao 16n nhw Thoai Son, Chau Phu, Chiu Thanh
(tinh An Giang). Két qua nghién ciru gép phan hd tro cong tic quan 1y méi trwdng va dinh huéng xu thé san xuit
Iia ciia vung trong thoi gian toéi.

Tir khéa: co cau mua vu lia, dé bao, T gidc Long Xuyén, vién tham.

Chi sé phén loai: 5.7, 5.13

1. Mé dau

Vung TGLX thudc Béng béng song Cuu Long (PBSCL), viing
duogc danh gia 1a d& bi anh hudng boi 1 Iyt va thay tridu. Cy thé,
trong giai doan 2000-2011 vung DBSCL ¢6 4 nidm I 16n 2000,
2001, 2002 va 2011 gay thiét hai dang ké vé nguoi va tai san, lam
anh huong dén doi sdng kinh té ciia ngudi dan. Vi tim quan trong
1a viing canh tic lta chu dao ciia ving DPBSCL, TGLX véi tong dién
tich ty nhién khoang 500.000 ha, hang nam san xuat ra khoang 5
triéu tan laa [1].

Theo udc tinh cia cac dia phuong tiéu ving TGLX, dién tich
canh tac lta 3 vu hé“mg nam trong dé bao khép kin ¢ vung tang nhanh
tr sau ndm 2000 den nay. Do d6, m¢ rong cac Vung dé bao va blen
dong mila vy lia can dugc theo ddi dé c6 cai nhin tong quan vé xu
thé thay doi san xudt lia cta ving.

Hién nay, cong nghé vién tham ngay cang tré thinh mot phuong
phép nghién ctru hiéu qua boi nhimg wu thé ciia n6 mang lai va dugc
{mg dung trong nhiéu linh vuc khac nhau. Nhiéu nghién ctru di cho
thdy su hiéu qua cta vie (mg dung vién tham trong theo ddi canh tic
lta; xac dinh co cAu mua vu lua [2].

Xuét phat tlr thuc té trén, nghién ctiru dugce thue hién vdi myc tiéu
theo ddi va danh gia sy thay doi co cdu mua vu dudi sy gia ting dé
bao kiém soat lii ving TGLX va co s¢ dé dé xuét giai phap sir dung
dét hiéu qua.

“Tac gia lién h¢: Email: nthdiep@ctu.edu.vn
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2. Pham vi nghién cuu

TGLX phan bd trén dia phan 3 tinh/thanh phd Kién Giang, An
Giang va Can Tho, trong d6 khoang 52% dién tich ty nhién cia ving
thudc dia phan tinh An Giang, 46% thudc dia phan tinh Kién Giang va
phén con lai thudc viing phia béc kénh Cai San huyén Vinh Thanh, TP
Can Tho. 4 canh ciia tir gidc nay 1a bién gioi Viét Nam - Campuchia,
vinh Kién Giang, kénh Cai Sén va song Hau (hinh 1). V& dia hinh,
ving TGLX ¢6 dia hinh triing, trong d6i bang phang véi cao trinh mat
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Hinh 1. Ban d viing Tt giac Long Xuyén.
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Abstract:

The study was conducted to monitor spatial fluctuations of dikes
affecting the rice crop structure and evaluate changes in rice crop
structure inside and outside the dikes in the Long Xuyen Quadrangle
in the period 2005-2020. That serves as a basis for assessing the current
status of flood control and the changing trend of rice production
in the region in the future. The study uses LANDSAT images and
applies the normalized difference water index (NDWI) and shoreline
extraction to determine the current condition of dikes in the Long
Xuyen Quadrangle region, while combining a series of normalized
difference vegetation index (NDVI) on moderate resolution imaging
spectroradiometer (MODIS) image data to determine the structure of
rice crops in 2005 and 2020. The results show that the embankment
length increased by 1,910.15 km compared to 2005 and the natural
embankment area increased to 123,020.31 ha (accounting for 24.63%
of the area’s natural area) in the period 2005-2020. The farming
system in the study area impacted by flood prevention dike changes
from other crops to triple-rice crop cultivation. Specifically, the
total area of the other cultivation types converted into triple-rice
crop cultivation is 90,904.77 ha, accounting for 51.92% of the total
area of structural transformation of farming types, concentrated
in districts with large dike areas such as Thoai Son, Chau Phu, and
Chau Thanh districts (An Giang province). The research results
contribute to supporting environmental management and orienting
rice production trends in the region in the future.

Keywords: dikes, LANDSAT images, Long Xuyen Quadrangle, rice
crop structure.

Classification numbers: 5.7, 5.13

dat thay ddi tir 0,4 dén 2 m so v6i muc nude bién (ngoai trir mot $0
khu vyce ving nui). Vao mua i (thang 7-11), ving nay thudong xuyén
bi ngép v6i do sau ngp tir 0,5 dén 2,5 m. Mua kho, ving nay thudng
kho han va bi nuéc man tham nhép [3].

3. Phuong phap nghién ciiu
3.1. Thu thip dit ligu

Ban d6 hanh chinh cta ving TGLX dugc xit Iy trén phan mém
ArcGIS d¢ tach ranh gidi vung nghién ctru.
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Thu thap anh vién tham, gom anh vién tham LANDSAT duogc
duoc cung cip mién phi boi U.S Geological Survey (USGS) (https:/
earthexplorer.usgs.gov/) tir thang 6 dén thang 11 nam 2005 va 2020
vao thoi gian ngdp lii va anh MODIS (MOD09Q1) gom 92 canh anh
trong thoi gian hai nam 2005 va 2020, mdi ndm gom 46 anh, do phan
giai thoi gian 1a 8 ngay (dnh tai tai trang web https://ladsweb.modaps.
eosdis.nasa.gov).

3.2. Xie Iy dnh vién tham

Hiéu chinh khi quyén: Hiéu chinh bic xa dugc thuc hién bing
cong cu Radiometric Calibration bing cach nén dir liéu theo hang (hay
Band interleave by line) cho viéc hi¢u chinh va loai bé anh hudng cia
khi quyén lén dit liéu anh. Viéc hiéu chinh ddi véi anh LANDSAT 8
dugce thyc hién dua trén cong thire:

LA=ML x Qcal + AL

trong d6 L\ 1a gia trj birc xa cia pixel; ML Ia nhan t6 chinh nhan
rong gia tri birc xa cho timg band pho (gia tri RADIANCE MULT _
BAND _n trong tap tin metadata); AL la nhan t6 phu nhan rong gié tri
biic xa cho timg band pho (gié tri RADIANCE_ADD BAND n trong
tap tin metadata); Qcal la gia tri ¢ sang (DN) cua pixel.

Tiép dén sir dung cong cu Dark Object Subtraction (DOS) dé tinh
toan gi4 tri phan xa tir band 1 dén 7 trén anh LANDSAT 8 nham loai
bé nhing anh huong cia khi quyén dén dit liéu anh va tao gié tri phan
xa thyc té tir mat dat (Reflectance value).

Phuweong phdp chiét tach dwong bo:

- Phan ving ngdp va khong ngép dua vao anh chi sé dudng bo
phéan ving ngap va khong ngap theo khoang gi4 tri MDWI dé lam noi
bat duong bo. NDWI dugc tinh theo cong thire sau [4]:

_ (Green — SWIR)
NDWIE= (Green + SWIR)
trong d6 kénh Green c6 bude song 0,52-0,6 pm; kénh SWIR c6 budc
song 1,56-1,65 pm.

- Chiét tach duong bo ap dung phuong phap phén tich giira gia tri
ngudng va anh ty s6 [5], duong bo dugc tach ra dé xac dinh duong dé
bao ap dung theo cong thuc:

Green Green
W) X (SWIR
trong d6 Green la kénh 2 ¢6 bude song 0,52-0,6 um; NIR 1a kénh 4 co
bude song 0,76-0,9 um; SWIR la kénh 5 ¢6 budce song 1,56-1,65 um.

duongbo = ( ) + NDWI

Phan tich bién dong co cau mila vu dua trén chudi anh chi sé thuc
vdt khdc biét chudn hoa tir anh MODIS:

- Tao chudi anh chi s6 thuc vét khac biét chuan hoa NDVI: Xac
dinh hién trang co cAu mia vu. Nghién ctru st dung 46 canh anh/nam
va tao chudi anh NDVI trong 1 nam. Chi s thuc vat NDVI [6] duoc
tinh theo cong thire sau:

NDVI = (NIR - Red)/(NIR + Red)

trong d6 Red 1a kénh phé phan xa vung anh sdnh nhin thdy ciia kénh
pho mau do; NIR la pho phan xa cua kénh pho cén hong ngoai.

- Phan tich bién dong co cdu mua vu: Dya vio quy luat bién doi theo
dang d6 hinh Sin, chi s0 NDVI trong vung trong Iia 1 vu, 2 vu va 3 vy bién
doi theo thoi gian s¢ dat cuc dai 1 lan, 2 1an va 3 lan trong ndm (hinh 2).
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Hinh 2. Chubi chi sé thwc vat khac biét chuan héa thé hién cho co’ cau
laa 2 vu (B), lua 3 vu (C).

3.3. Phan logi déi twong

Phan loai co cdu miia vu biang phuong phap phan loai xac suét cuc
dai (MLC - Maximum likelihoood classification), thuat toan nay duoc
ap dung kha phd bién va dugc xem nhur 13 thuat toan chuén so véi cac
thuat toan khac [7].

3.4. Khio st thuc té

Nghién ciru chon diém danh gia do tin cdy voi tong s 296 diém
trén Google Earth bang phwong phap phan bé ngau nhién cho 2 nam
2005 va 2020. Vi tri céc diém duoc phan b tap trung trén hién trang
dé, bao gdm ving trong va ngoai dé bao (ngp - khong ngap) va trén
hién trang canh tac laa (khong lua - 1 vu - 2 vu - 3 vu) theo canh tac
vu mua lua trong nam.

Panh gi4 d6 tin cdy st dung 2 thong s gdm do chinh xac toan cuc
(T%) va hé s6 Kappa (K) [6] dua vao cong thie dudi day va thang
danh gia d9 tin cdy [8] duogc thé hi¢n ¢ bang 1.

T% = Tong pixel phan loai diing/Tdng pixel dugc phan loai

K=(T-E)(1-E)
trong d6 T 1a d6 chinh x4c toan cuc cho boi ma trdn sai so; E 1a dai
luong thé hién sy mong muon (ky vong) phan loai chinh xac co thé
dy doan trudc, nghia la E gop phan ude tinh kha nang phan loai chinh
xac trong qua trinh phan loai thyc sy.

Bang 1. Thang chi s6 danh gia do chap nhan giai doan anh.

20 30
Lia3wy

laa: laa 1 vu (A),

24,63% dién tich toan vung).

Trong giai doan 2005-2020, tong chiéu dai dé
bao gia tang 1a 1.910,15 km. Cu thé, tai tinh An
Giang, chiéu dai dé bao gia tang phan bé trén 7
huyén/thi x&/thanh phd, gom Tinh Bién, Chau Phi,
Tri Ton, Long Xuyén, Chau Ddc, Thoai Son va Chau Thanh véi téng
chiéu dai dé bao 1a 1.388.0 km. Tai tinh Kién Giang, dé bao phan b
trén 5 huyén/thi xa gé)m Giang Thanh, Hon bit, Kién Luong, Tan
Hiép, Rach Gia véi chiéu dai dé bao toan tinh dat 588,67 km. Tai TP
Cén Tho, dé bao phan bd trén huyén Vinh Thanh véi chiéu dai dé bao
12 148.0 km. Két qua cho thay, toan ving TGLX c6 tong chiéu dai dé
bao gia tang 1.910,15 km vdi tong dién tich trong ving dé bao ting
97.081,47 ha (hinh 3).
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4. Két qua va ban luan
4.1. Phn bé bién déng dién tich dé bao nim 2005 va 2020

Két qua chiét tich dé bao ving TGLX cho thdy, nim 2005, dé bao
phan b trén céc huyén/thi xd/thanh phd gdm Chau Ddc, Chau Phy,
Chau Thanh, Thoai Son, Tinh Bién (An Giang), Vinh Thanh (TP Cén
Tho) va Hon Dét, Tan Hiép (Kién Giang) véi tong chiéu dai la 307,60
km, tong dién tich trong ving dé bao 14 25.938,84 ha (chiém 5,19%
dién tich ty nhién cta toan ving). Trong ndm 2020, hé thong dé bao &
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Hinh 3. Ban dd phan bé bién déng dé bao giai doan 2005-2020.

Céc huyén/thi xa/thanh phd c6 phan bd dé bao tang trong giai doan
2005-2020 gom Thoai Son, Chau Phii va Chau Thanh véi chiéu dai ting
nhiéu nhat 1n luot 1 363,79; 358,06 va 299,41 km, ké dén Tan Hiép,
Vinh Thanh, Tri Ton, Giang Thanh, Tinh Bién co chidu dai dé bao tang
1an luot 1 167,01; 126,31; 146,5; 139,02 va 111,31 km; céc huyén co
chicu dai dé bao ting thap nhat phan bd & cac huyén Chau Doc, Hon
Pat, TP Long Xuyén, Kién Luong, TP Rach Gia voi chidu dai dé bao
ting lan luot 1a 79,39; 58,21; 48,64; 7,31 va 5,17 km (hinh 4).
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Hinh 4. Biéu db théng ké dién tich dé bao giai doan 2005-2020.
4.2. Co caiu muia vy va bien djng co cau mia vy giai dogn 2005-2020

Két qua cho thdy, & TGLX tir nim 2005 dén 2020 c6 5 m6 hinh
canh tac thay di mua vy lta bao gdm sy chuyén ddi co cdu tir lia 1
vu sang laa 2 vu, lua 1 vu sang lua 3 vy, [ta 2 vu sang [ta 3 vu va noi
khong trong lia sang 1am lua 2 vu, khong trdng la sang lia 3 vy. Hon
Pat 1a huyén c¢6 dién tich chuyén doi co cdu 16n nhit véi 25.357,44
ha, chiém 14,48% dién tich chuyén ddi co céu toan vung. Bén canh
d6, noi c6 dién tich chuyén déi thip nht 1a huyén Tan Hiép thudc tinh
Kién Giang chi chiém 0,16% dién tich chuyén ddi co cdu toan ving
v6i 277,46 ha chuyén dbi (hinh 5A).
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Hinh 5. Ban dd co' cu mua vu lua ving Ti gidc Long Xuyén ndm 2005
(A), nam 2020 (B).
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Nam 2005, dién tich laa 2 vu nhiéu gép 2 1an 16a 3 vy, nguyén
nhan vi hé thong dé bao chua duoc xay dung nhiéu, chi c6 mot sb it
vung c6 dé bao, do d6 ngudi dan da tranh thu canh tac lta vy 3 tai 3
huyén thi c6 phan bd dé bao gbm Chau Pha, Chau Ddc, Thoai Son,
tinh An Giang. Dén nim 2020, cac tuyén dé bao dugc mo rong xay
dung dan dén ¢6 su bién dong dién tich canh tac lua 1 vy, 2 vy va 3
vu. Lua 3 vu gia tang di¢n tich canh tac tai 5 huyén/thi xa/thanh phé
Chau Ddc, Chau Pha, TP Long Xuyén, Thoai Son, Tinh Bién (tinh
An Giang); 3 huyén gom Chau Thanh, Hon Dat, Tan Hiép (tinh Kién
Giang) va Vinh Thanh (TP Can Tho). Téng dién tich c4c co cdu khac
chuyén dbi sang la 3 vu trong ving dé bao ting tir ndm 2005 dén
2020 1a 90.904,77 ha (hinh 5B).

Trong giai doan 2005-2020, xu hudng bién dong co cau lia 3 vy,
2 vy va 1 vu ty 1¢ nghich nhau, khi di¢n tich [ba 3 vy, 2 vu tang thi
dién tich lga 1 vy giam, didu d6 cho thay c6 sw chuyén dbi qua lai giita
céc co cdu canh tic lua ndy. Ving bén trong dé bao c6 sy chuyén doi
tir céc loai hinh canh tic khac sang canh tac 3 vu lta véi tong dién
tich chuyén sang canh tac lua 3 vu la 90.904,77 ha, chiém 51,92%
tong dién tich chuyén ddi co cdu va cac loai hinh canh tic do ngudi
dan chu dong duogc nudce va it chiu dnh hudng cua ngdp 1i vao mua
mua (hinh 6).
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Hinh 6. Ban dé bién déng co cAu muia vu bén trong dé bao ving Ti
giac Long Xuyén giai doan 2005-2020.

Co cu canh tac 16a 2 vu va 3 vu ndm 2020 co sy gia tang thém
dién tich nho sw chuyén doi tir co cdu lta 1 vy va nhimg viing khong
trong lta voi tong dién tich ting thém 13 96.855,54 ha, chiém 55,32%
tong dién tich chuyén doi cac loai co cu. Dién tich bén trong dé bao
dugc mo rong chu yéu tap trung ¢ huyén Chau Thanh va Chau Phu
cua tinh An Giang vdi dién tich dé bao khoang 64.323,93 ha. Bén
canh do, huyén Thoai Son cling la noi ¢ co cdu canh téc laa 3 vu
tang nhiéu v6i tong dién tich canh tac nim 2020 la 40.338,27 ha. Su
chuyén doi céc loai co cau trong viing dé bao dugc trinh bay & bang 2.



Bang 2. Co cau canh tac chuyén dbi trong viing dé bao giai doan
2005-2020.

Tinh  Huyén/thi xi/thanh phd  Chuyén dbi co ciu Dién tich (ha) Ty 1¢ (%)
Khonglia 2wy 359,17 0,21
Chau Déc Khong lia 3vu 99,87 0,06
dwi 3w 329555 1,88
Khonglia ~ 2vu 1.882,66 1,08
Chéu Phi 2w 3w 1968290 11,24
Khong lia Svu 254011 145
- Khonglia 2w 026 0,00
2w 3w 1981980 11,32
An Khong lia i 149157 085
Giang  Tinh Bién 2w 3w 355259 203
Khonglia ~ 2wvu 6.962,00 398
TP Long it Khonglia ~ 2wu 976,09 0,56
2w v 245558 1,40
1wy Ivu 152133 087
I 2wy 1.930,08 1,10
Tri Ton dwi 3w 451614 258
Khong lia 3vu 890,00 0,51
Khonglia 2w 1234740 7,05
%ig Vinh Thanh T 3w 289443 165
Khonglia ~ 2wvu 237457 1,36
Chéu Thinh Khong lia i 425939 2143
v Svu o 1713400 9,79
2w 3w 407276 233
Giang Thanh Khong lia 3wy 1.406,58 0,80
Khonglia 2w 15.565,70 8,89
1w 2w 10.796,00 6,17
Ivu 3vu 122,66 0,07
Kien  HonDit Khong lia Svu 15410 0,09
Giang Khonglia ~ 2vu 13.516,80 17
2w 3w 76788 044
1w 2w 1.528,19 087
Kién Luong Khong lia 3vy 183,81 0,10
khonglia  2wu 14.842,10 8,48
o Khonglia 2w 275,04 0,16
Tén Hiép
Khong lia i 242 0,00
, Khonglia 2w 827,64 047
TP Rach Gia
v i 4130 0,02
Tong 175.088.47 100,00

4.3. Danh gia ket qud gidi dodn viing dé bao va co cdu mua vu

Do tin cdy két qua giai doan co cdu mua vu va dé bao cho két qua
khé tot (>70%) v6i do chinh xac toan cuc (T) dao dong trong khoang
0,85-0,96, h¢ s Kappa 0,7-0,93 (bang 3). Diéu nay cho thiy két qua
giai doan dir liéu anh twong d6i phu hop v6i dir liéu kiém tra ngoai
thue té. PO chinh xéc toan cuc (T) va hé s Kappa cua yéu t6 dé bao
nam 2005 cao hon so v6i ndm 2020 cho thay phi hop véi thuc té, do
dé bao gia tang chidu dai phan b trong giai doan nay, trong khi d6
yéu t6 mia vu gitta 2 nam 2005 va 2020 gan nhu twong dong va hé sb
Kappa (K) ¢6 sai khac khoang 0,03. Két qua nay c¢6 thé do anh huong
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boi chét luong anh v¢ tinh str dung giai dodn hién trang c6 dd phan
giai anh 30 m va ving phan bd hién trang co cau miia vy canh tac phan
b6 khong dong déu, c6 xen k& khi canh tic 2 vu hodc 3 vy lua trong
vung tai dia ban nghién ctru.

Bang 3. Chi s6 danh gia do tin cay ctia phan loai.

R 2005 2020
Thong so
Mua vu Dé bao Muavu  Dé bao
Hé s6 Kappa (K) 0,73 0,81 0,7 0,93
D¢ chinh xac toan cuc (T) 0,86 0,9 0,85 0,96

Nghién ctru da tiép can phuong phép tinh todn NDWI va trich rat
duong bo trén anh LANDSAT va chudi anh chi $6 thuc vat khac biét
chuén héa NDVI duoc thanh lap tr dir li¢u anh MODIS xay dung ban
dd bién dong co chu mua vu theo sy gia ting hién trang dé bao ving
TGLX giai doan 2005-2020. Giai doan 2005-2020, tong chiéu dai dé
bao duoc xdy dyng da ting 1én 7,21 1dn so v6i nam 2005, tuong (g
voi dién tich canh tac trong ving dé bao tdng thém 97.081,47 ha. Bén
canh do, viéc xay dung mo rong dé bao tai cac huyén/thi xa/thanh phé
trong vung tuong ung dién tich canh tac lta 2 vy va 3 vu da gia tang
lan luot 13 5.950,77 va 90.904,77 ha giai doan 2005-2020, gop phan
tang san lugng lta ving TGLX, day manh higu qua phét trién kinh té
nong nghiép cua vung.

Két qua nghién ciru cho thdy, viéc tmg dung phuong phép phan
tich anh vién tham s& gop phan hd tro tich cuc dia phuong theo ddi
phan bd hién trang dé bao trong viing, hd trg cong tic kiém soét lii vio
mila mua va kiém sodt mia vu canh tic lua trong nam, 1am co s6 gop
phin hoach dinh céc chinh sach phét trién néng nghiép.
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