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ABSTRACT

Aquaculture is one of the most profitable industries in the An Giang
province and key economic sectors not only to bring high profit to farmers
but also to increase economic efficiency for the province. It is necessary to
manage and detect aquaculture area changes to support management and
predict timely changing of the province's aquaculture. This study aims to
use the LANDSAT ETM' imagery to develop spatial aquaculture
distribution and evaluate the changes from 2008 to 2012. The obtained
results showed that aquaculture area increased from 1,937 ha in 2008 to
2,173 ha in 2010 and reduced to 2,038 ha in 2012. The image
classification was assessed with high reliability from 70% to 83.33%
between 2008 and 2012. Besides, combining between real data and
classified data were evaluated the application and image classification for
aquaculture spatial distribution mapping in the An Giang province.

TOM TAT

Nubi trong thity san la mét trong cdc nganh mang lai loi nhudn cao cho
tinh An Giang, dé gép phan quan Iy chdt ché hon vé dién tich nuéi trong
thiy san can co sw quan Iy va dir bao kip thot tinh hinh bién déng cho viéc
nudi trong thiy san ciia tinh. Dé tai thuc hién nham muc tiéu si dung
chudi anh LANDSAT ETM* xdy dung ban do hién trang nudi trong thity
san cac nam tir 2008 dén 2012 va danh gid tinh hinh bién déng trong giai
doan nay. Két qud cho thay da theo doi dwoc bién dong hién trang nudi
trong thiyy san véi dién tich nuéi thiy san gia tang tir 1.937 ha (2008) dén
2.173 ha (2010) va giam xuéng 2.038 ha (2012). B¢ tin cdy phan loai anh
qua cac nam dwoc xac dinh tir 70% dén 83.33% tir nam 2008 dén 2012.
Pong thoi két hop véi sé liéu thue té dé so sanh va danh gid kha nang vmg
dung va phan logi anh vién tham trong viéc xdy dung ban do phdn bo
khéng gian hién trang nudi trong thiy san ciia tinh An Giang.

1 GIOI THIEU

khau thuy san nudc ngot 16n nhat ca nudc chieém

Nudi trong thity san da va dang tré' thanh nganh
noéng nghiép kinh té thé manh vé nudi thuy san
nude ngot clia cac tinh Pong bang séng Ciru Long
ding thir 2 sau Iua (Ban chi dao Tay Nam b va
Trung tam Thong tin Sai Gon, 2005), dac biét An
Giang 1a mot trong cac tinh c6 kim ngach xuat
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30% tong gia tri xuat khau (GTZ, 2009). Thiy san
xudt khdu chu yéu 13 ca da tron nhu ¢4 tra va ca
basa, dd va dang rat duoc ua chudng trén thi trudng
trong nude va dic biét 1a thi truong qudc té. Dién
tich nudi trong thily san loai ctia ca da tron nay
ngdy cang ting do gia tri thwong phdm cao cua noé
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tuy nhién trong thoi gian gan day dién tich nuoi co
chiéu huéng giam xudng do anh huong cua nén
kinh t& thé giéi (S¢ Cong Thuong An Giang,
2013). Do do, Van dé quan 1y nudi trong, quy
hoach va phat trién trong tuong lai s& gip nhiéu
kho khin va trong tinh trang cap bach can duoc
quan tdm. Viéc quan ly hién trang va theo doi bién
dong nudi trong thuy san s¢ dugc dat 1én hang dau
nham theo ddi dién bién dién tich nudi thuy san
trong qua kht, hién tai va du bdo trong tuong lai
(Tri Quang, 2010). Bén canh do, su phat trién
manh mé cong nghé vién tham da va dang tng
dung rat thanh cong trong viéc quan ly, danh gia,
theo doi va dy bao hién trang mdi truong va tai
nguyén thién nhién (V6 Quang Minh, 2010). Tuy
nhién, ing dung vién tham trong thuy san chua
dugce quan tAm nhidu mic du linh vuc thiy san la
mot trong cac nganh kinh t& miii nhon trong nudc
va nuoi trong thuy san la mot trong cac van dé gay
6 nhiém tryc tiép vao moéi truong nuGe ma cac nha
quan ly moi truong dang birc xuc vé vin dé nay
(Nguyen Thi Xuan An, 2011). Dé tai thyc hién
nham muc dich theo dai sy thay doi hién trang va
xdy dung ban do phan bb khong gian nudi trong
thiy san tir 2008 dén 2012 doc theo tuyén song
Hau thudc tinh An Giang, tir @6 hd tro cho cac nha
quan ly thuy san va moi truong quan tdm ding
murc v€ thuc trang cling nhu dinh huéng phat trién
clia nganh nghé nay trong hién tai va tuong lai.

2 KHU VUC NGHIEN CUU

An Giang 1d mot tinh thuoc Pong bing song
Ciru Long, vi d¢ dia ly tir 10°10°30” - 10°37°50” vi
Bic va tir 104047°20” — 105035°10” kinh d6 Dong.
An Giang 1a tinh c6 vi tri dia 1y dac biét 1a tinh
dau ngudn ciia song Mekong chay vao dia phan
Viét Nam va chia thanh hai nhanh song I6n la
Séng Tién va Séng Hau trai doc theo chiéu dai cua
tinh. Ngoai cac song 16n, An Giang con c6 mot hé
thong rach tu nhién rai rac khip dia ban cua tinh,
do ¢ hé thdng song chinh va kénh rach chang chit
nén tiém ning phat trién nganh thuy san cua tinh
duoc dac biét chu trong va phat trién da co tir lau
doi, dac biét moi trudng nude trén 2 nhanh song
chinh thudc song Tién va song Hau trén dia ban
tinh An Giang rat phu hop cho viéc nuéi thuy san
nudc ngot dac biét 1a ca da tron nhu ca tra va ca
basa. Khu vyc nghién ctru doc theo tuyén song
Hau (ving mau do) trén dia ban tinh An Giang
(Hinh 1).
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Hinh 1: Khu vuwe nghién ciru
3 PHUONG PHAP
3.1 Dirliéu anh
Dé tai thyc hién sir dung anh LANDSAT do
phan giai 30x30m cac ndm 2008, 2010 va 2012
thudc dia phéan tinh An Giang, moi 2 nam st dung
mot anh bao phu khu vuc nghién ctu.
3.2 Xirly dir liéu
Budc 1: Xo6a soc trén anh

Do dnh LANDSAT tir nam 2003 bi 18i khi chup
anh, xuét hién nhiing soc den trén anh lam giam
thong tin trén anh gy khoé khan cho qua trinh xtr ly
anh vi thé truge khi phan loai can tién hanh x6a soc
dé bd sung thong tin trén mdi anh can phén loai. St
dung phan mém Gapfilling dé hd trg bd sung thong
tin phan bi soc trén anh.

Budc 2: Ghép anh va cat anh

Ghép anh: ghép cac anh c6 cung thoi diém
chup 4nh d€ c6 dugc 1 tdm anh bao phu toan bd
khu vuc tinh An Giang.

Cat danh: cit khu vuc nudi thuy san tép trung
chu yéu ¢ hai bén bd song Hau va trén cac con doc
song Hau dé ting do chinh xac cho qua trinh phan
loai sau nay.

Budc 3: Phan tich thanh phan doc lap (ICA:
Independent Component Analysis) va tao anh chi
s0 thanh phan doc lap (IC)

Phan tich thanh phan dgc lap ICA (Independent
Component Analysis) la mot k¥ thuat tinh toan va
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thong ké dé phat hién nhing thira s6 tiém an ton tai
ngiu nhién duéi nhiing tap hop bién hay phép do
hay tin hi¢u. Phuong phap ICA la phuong phap
tach nguén mu BSS (Blind Source Separation),
“ngudn” & ddy co nghia 1a tin hiéu ban dau nhu
mot thanh ph?m doc lap, “mu” c6 nghia la biét rat it
hoéc khong biét gi vé ma tran tron 1an. ICA 1a mot
phuong phap duoc st dung rong rai nhat cho viéc
tach ngudn mu.

Khi xét hai bién ngéu nhién sl va s2, vé co ban
cac bién s1 va s2 1a doc 1ap théng ké néu thong tin
vé gid tri ciia sl khong dua ra bat ky thong tin vé
gia tri cua s2 va nguoc lai.

sl va s2 dugc coi la doc lap khi va chi khi p
(sl,82) =pl (S1) p2 (s2).

Gia tri ctia ICA duoc biéu thi boi p (s1, s2) ham
mat do xac suit chung cua sl va s2. Ham mat d¢
X4c sudt chung cua sl va s2 dugc biéu thi bai
p1(S1) 1a ham mat d6 x4c suét ctia S1, va p2(s2) la
ham mat do xéac suét cua s2.

Budc 4: Phan loai d6i tuong

Trong phéan loai khong kiém dinh, dé tai sir
dung phuong phap ghép nhom khong phan cap
(ISODATA) 1a mét trong nhitng thuat toan lap toi
wu co ban tiéu biéu nhat. Phuong phap nay vira
mang ddc tinh cua phan loai phi kiém dinh vira
mang ddc tinh cta phan loai kiém dinh. Trong ghép
nhom khéng phan cap, cac nhom d01 tugng dua
trén quy luat phan bd va tan s6 xuét hién cua cac
gia tri diém anh, dau tién s6 nhom duoc 4n dinh
tam thoi, sau d6 cac diém anh (pixel) dwoc ghép
sao cho kha nang phan cach gilra cac nhom la cao
nhét tinh toan trong tdm cac nhom va diéu chinh
sO lwgng cac nhém. Qua trinh nay duge ldp vong
cho dén khi s6 lugng cac nhom trd nén 6n dinh.

3.3 Danh gia do tin ciy

Xac dinh d6 chinh xac phan loai dya trén thuat
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toan ma tran sai s6 dé tinh toan do chinh xac toan
cuc va mic do phan loai nhim ddi voi tung loai
hién trang (ty 1& % sai s6 thuc hién va bo sot). Do
chinh xac toan cuc cua thudt toan phan loai (T)
duoc tinh theo % nhu sau:

20

T =—=———x100

n
Trong d6: Oij 1a gi4 tri thé hién sy phi hop &
hang i va c6t j cia ma trin K*K

n pixel dugc phan thanh K loai

Chi s6 Kappa (K) duoc x4c dinh dé kiém tra khi
hai b6 dit liéu c6 do tin cay khac nhau vé thong ké
va danh gia sy phi hop giita nhimg ngudn dir liéu
khéac nhau hodc khi ap dung cac thuat toan khac
nhau. Céach xéc dinh chi s6 Kappa (K) nhu sau:

_ (T-FE)
~(1-E)

Trong d6: T: d9 chinh xac toan cuc cho bdi ma
trén sai soO.

E: dai luong thé hién su ky vong trong phan
loai ¢6 thé du doan trudc.

4 KET QUA THUC HIEN
4.1 Ghép va ciit anh

Toan b tinh An Giang dugc bao phu trén 3
tam anh. Viéc ghép dnh duoc tién hanh tir 3 tim
anh nay lai voi nhau dé co dugc 1 tim anh che pha
toan khu vuc nghién ctru. (Hinh 2a). Khu vuc nudi
thiy san phan b6 chu yéu doc theo song Hau cua
tinh An Giang do d6 anh duogc cit doc cac ving
doc theo song Hau dé tach riéng khu vuc nudi thuy
san (Hinh 2b) dé khi phan loai s& khong bi anh
hudéng dén cac ddi tugng khac phan bd trén khu
vuc tinh An Giang.

a. Khu vuc tinh An Giang

80

b. Anh cit khu vire phan bd nuéi thuy san
Hinh 2: a) Phan b6 tinh An Giang trén anh LANDSAT, b) Ving phan bd nudi thiy san
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4.2 Tao anh chi sb IC

Phén tich thanh phan doc 1ap (ICA) 1a su phan
tich cac thanh phan mang tinh doc lap, trong
nghién ctru nay chi phan tich doc 1ap cac ddi tuong
lién quan dén nudc trén anh, cac doi twong nay sé
dugc tach riéng thanh cac nhom thudc tinh riéng
biét nhu nudc, nudi thiy san hay cac dbi twong
khéc, viéc phan tich nay nham muc dich lam ndi rd
thudc tinh cac déi twong cé lién quan dén nuéc
nhdm thuén tién hon cho qua trinh phan loai.

(a) Sau phan loai ISODATA
Hinh 4: Anh sau phan loai khong kiém dinh va phan b hi¢n trang thiy sin khu vue nghién ciru

4.4 D) chinh xac phan loai

Do chinh xac phan loai dugc tinh toan dya trén
30 diém khao sat thuc t& dugce phan bd ngiu nhién
trén khu vyc nudi thuy san (Hinh 5) dé xac dinh do
tin cdy trong phan loai bang cach do luong do
chinh xac giira mot dir liéu chuén ngoai thyc té voi
dir liéu anh dugc phan loai. Két qué tinh toan do
chinh x4c toan cuc phéan loai hién trang vao nam
2008 1a 70%, nam 2010 la 83,33% va nam 2012 Ia
76,67% voi hé sb Kappa thé hién sai sb trong qua
trinh phan loai 1an luot 14 0.4, 0.7 va 0.53. Két qua
tinh toan d6 chinh xac phan loai va dg tin cay cho
thdy két qua phan loai vao nam 2010 va nam 2012
cao hon so vai nam 2008.

(b) Gom nhom sau phan loai
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Qu4 trinh phan tich thanh phan doc lap duoc
thuc hién trén tung bang anh, két qua dat duoc la
b6 anh chi s IC v&i su tach biét vé thude tinh gitia
cac nhom dbi twong. D4i véi dé tai tién hanh phan
loai trén 6 bang anh LANDSAT (trir bang hong
ngoai nhiét) dé xay dung 6 bang IC. Sau d6 luc
chon cac bang IC nao chira nhiéu thong tin trén
anh, ddi voi nghién ciru nay 3 biang IC gom IC1,
IC2, IC3 duogc chon va st dung phéan loai vi cac
bang nay chira nhiu thong tin trén anh (Hinh 3).

4.3 Phéin loai khong kiém dinh (ISODATA)

Anh sau khi tao chi sé IC, tién hanh phén loai
anh theo phuong phép ISODATA duogc chia thanh
13 cp d6 (Hinh 4a). Sau d6 t6 hop thanh 3 nhom
db6i trong gom: doi twong thuy san, song va cac ddi
tuong khac (gém lua, hoa mau, cdy an trai, nha
6...) tr nam 2008 dén nam 2012 (Hinh 4b). Két qua
anh sau khi ghép hién thi 1 ddi twong duy nhat 1a
thuy séan (Hinh 4c).

(c) Phéan bé hién trang thuy san
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Hinh 5: Vi tri phan bd cac diém khao sat
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4.5 Hoan chinh bin d6 hién trang nuéi
trong thiy san

Ban do hién trang nudi tréng thuy san duoc
thuc hién va hoan chinh trén Mapinfo bao gdm cac
16p ban d0 nhu ranh giGi song, ranh gidi huyén,
ranh gi¢i tinh va tén cac don vi hanh chinh cép
huyén. Ban dd hién trang duoc thanh 1ap voi ti 1¢
ban d6 1a 1: 100.000. Nam 2008 dién tich nuoi
trong thuy san phan bd chi yéu ¢ ving thuong luu
song Hau, chii yéu thudc 2 huyén 1a Chau Pha va
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An Phu, ddng thoi phan bd rai rac doc theo tuyén
song thudc cac huyén Chau Thanh va Chg Méi
(Hinh 6a). Nam 2010, dién tich thuy san tang so
voi nam 2008, dién tich nudi tang khu vyc ha
ngudn thuéc 2 huyén Chau Thanh va Chg M&i
(Hinh 6b). Pén nam 2012, dién tich nudi thuy san
giam so v6i ndm 2010, hién trang nudi thay doi it
va giam 6 khu vyc 2 huyén Chau Thanh va Cho
mai voi mat 6 nudi thua hon nam 2010 (Hinh 6¢).
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Hinh 6: Ban dd phan bd hién trang thity san khu vire nghién ciru nim 2008, 2010 va 2012

4.6 So sanh dién tich phan loai va dién tich
thue té

S6 liéu dién tich nudi thuy san timg nim tir
2008 dén 2012 trinh bay trén Hinh 6 va s liéu dién
tich thuc té (dya trén cac bao cao théng ké thuy san
thuong nién cua tinh An Giang tir nim 2008 dén
2012). Dién tich nu6i thiy san ting tor nam 2008
dén 2010 tir 1.936,86 ha dén 2.172,78 ha dén ndm
2012 thi dién tich thuy san bt ddu giam 2.038,32
ha (Hinh 7). Loi nhuén mang lai tir nghé nuéi thiy
san d6i voi tinh An Giang 13 rat 16n nén dién tich
tang tir 2008 dén 2010; tuy nhién, dén nam 2012
dién tich nudi lai gidm do sy anh huong cua vu
kién chong ban pha gi4 cé tra, c4 basa tir 2001 dén
2003 (Minh Hién, 2013) va ap thué nhap khau tir
36,84% - 63,88% cho san phén ca tra, ca basa vao
thi truong My tir nam 2003 (P& Tuyét Khanh,
2004). Theo Tap chi Thuy San (2013), trong vong
8 nam tir 2000 — 2008, kim ngach xuat khau ca tra
clia Viét Nam ting 460 1an, san luong ting 830 lan
va trong hon 10 nim qua, gia xuat khau binh quan
lién tuc giam, gia xuat khau trung binh cia mot ky
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ca & nam 2010 chi con 70% so nam 2003 va 60%
so nam 2000.

S6 liéu dién tich phan loai va s liéu dién tich
thuc t& c6 su khac biét c6 thé 1a do st dung anh
LANDSAT d6 phan giai anh 30 m, dé danh gi4
mirc d6 chinh xac khi phan loai va sé liéu thyc té
¢6 thé sir dung anh c6 d6 phan giai cao hon dé so
sanh dién tich phan loai.
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Hinh 7: Biéu db so sanh dién tich phan loai va
dién tich nuéi thiy san thue té
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5 KET LUAN

Dé tai ung dung k¥ thuat vidn tham da xay
dung cac ban d6 hién trang nudi trong thity san tir
nam 2008 dén 2012 va theo ddi tinh hinh bién dong
dién tich nudi thuy san theo thoi gian va khong
gian. Két qua dat dugc cho thay tinh tmg dung cao
clia vién thim trong quan 1y nudi trong thiy san
nhim hd trg cic nha quan ly theo ddi dwoc tinh
hinh bién dong nuéi thiy san qua cac nim. Tuy
nhién, c6 thé su dung cac loai anh vién tham khéc
¢6 d6 phan giai cao hon dé so sanh do tin cdy va
danh gia d6 chinh xac khi phén loai hién trang nuoi
thity san vai s6 liéu thuc té.
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