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TOM TAT

Nghién cfu thuc hién nhdm muc tiéu xay dung ban dd hién trang thuy san tinh Soc Triing tir d6 hd trg dia phuong
cong tac theo ddi va quan ly viéc canh tac thiy san viing ven bién tinh Séc trang. Nghién clfu sir dung 3 loai anh gdm anh
Sentinel-2A, anh Landsat 8 va anh Landsat tich hgp (a4nh da ph8 dd phan giai 30m va anh don phé dd phén giai cao 15m),
ap dung phuong phap phén loai theo hudng d6i tugng (OBIA, Object-Based Image Analysis) xdy dung ban do hién
trang thly san ving ven bién tinh S6c Trang. K&t qua xac dinh dudc ving phan bd dat nudi tréng thiy san st dung anh
Landsat 8 trudc khi tich hgp anh va sau khi tich hgp anh; va anh Sentinel-2A vdi dién tich fan lugt 1a 48.578,11ha;
49.029,67ha; va 41.060,16ha. D4 tin cdy anh giai doan dugc tinh toan dua trén 02 thdng s6 la dd chinh xac toan cuc va
hé s§ Kappa lan lugt cho 03 loai anh gbm anh Landsat 8 trudc khi tich hgp anh la 87,7% va 0,76; va sau khi tich hgp
anh 1a 91,5% va 0,83; va anh Sentinel-2A 13 85,9% va 0,72. K&t qua cho thdy anh Landsat 8 sau khi tich hgp anh st
dung dé phan loai dat nudi trdng thuy san c6 d tin cdy cao hon so vdi anh Landsat 8 trudc khi tich hgp va anh
Sentinel-2A tuy nhién vdi 3 loai anh nay c6 thé sif dung dé theo ddi phan b§ dat nudi trdng thiy san do d6 tin cdy déu
cao han 85%.

Tu khda: anh Landsat 8, dat nudi trong thly san, tich hgp anh, tinh Séc Tréng, Sentinel-2A.

1. BAT VAN DE ngudn tai liéu dé thanh 1ap ban dd dia chinh va
) hd tro dic lwc cho cong tac théng ké, kiém ké
d4t dai. Viéc do vé va thanh lap ban db béng
phwong phap thd cdng do chinh xac khéng cao
lam anh hwéng dén cong tac quan Iy dat dai. Vi
vay, irng dung cac cong nghé dé thanh lap ban
dd hién trang 1a diéu can thiét. Ngay nay, cung
v&i sy phat trién manh mé cta khoa hoc ky
thuat néi chung va céng nghé vién tham noi
rieng da va duoc wng dung rong rai trong
nhiéu linh vwc khac nhau. Viéc &ng dung anh
Landsat trong thanh lap ban dd dwoc Gng
dung réng rai trong thdi gian gan day, tuy
nhién anh Landsat cé d6 phan giadi chwa cao
nén chuwa thé khai thac téi da, hiéu qua. Bén
canh d6, (rng dung anh Landsat trong thanh
lap ban dd thdy san chuwa dwoc quan tam
nhiéu. Hon ni*a anh Sentinel-2A ¢6 dé phan
gidi cao (10m) ciing la nguén di liéu anh hé
tro rat tét cho viéc theo déi hién trang & cap
tinh. Xu4t phat t&r nhirng van dé trén, nghién
ctru da st dung cac loai 4nh vién tham quang
hoc gébm anh Landsat 8 va Sentianel-2A x3ay
dwng ban dd hién trang thdy san tinh Séc
Trang nham hé tro dia phwong céng tac theo
"Khoa Mai trrérng va TNTN, ai hoc Can Tho dc'ii va quan ly viéc canh tac thity san vung ven
"Email: nthdiep@ctu.edu.vn bien tinh Soc Trang.

Thay san & mot nganh mang lai hiéu qua
kinh té rat cao va la thé manh cta vang déng
bang song Ctlru Long. Thoi gian qua nudi tréng
thily san phat trién véi téc do nhanh, gop phan
thay doi kinh t& vung, trong d6 chl yéu nudi
trong thay san nuwdc man va nwdc lg. Dién tich
nudi tobm nuwoc I nam 2014 dat 699.725ha
(BBSCL chiém 91% dién tich nuéi tdm cla ca
nwéc) tang gap 1,13 1an so véi nam 2010, binh
quan tang 3,12%/nam (Téng cuc Théng ke,
2014). Séc Trang la mét trong 8 tinh ven bién
vung ddng bang sdng Clru Long v&i thay san la
nganh kinh t& mii nhon cla tinh, cé thé phat
trién thay sadn & ba vung sinh thai nwdc man,
lo, ngot clia bién va ndi dia. Nhitng nam gan
day bién dbi khi hau da lam anh hudng I6n dén
nang suat va an toan nudi trong thiy san, xam
ngap man anh hwdng nghiém trong dén nghé
nudi trdng thdy san nwéc ngot va nwéc lo. Dé
quan ly cong tac nubi trong thdy san cua tinh
viéc xay dwng ban dd hién trang la céng cy can
thiét trong quy hoach va quan ly dat dai, la
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2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thu thap dir liéu

Tw lidu anh vién tham: Anh vé tinh
Landsat 8, d6 phan giai khong gian 30 x 30m,
chup ngay 28/02/2018 va anh Sentinel-2A d6
phan giai khéng gian 10 x 10m, chup ngay
12/03/2018 tai khu vwc nghién ctu tai trang
web https://earthexplorer.usgs.gov/.

Ban do: Ban dd ranh gi¢i hanh chinh tinh
Séc Trang nam 2016 (Céng théng tin dién to
Séc Trang).

Thu thap sbé liéu so cap thong qua diéu tra
khdo sat thyc trang canh tac thly san thang
02/2018. D lieu khao sat thyc dia gdm vij tri
cac diém khao sat va thong tin canh tac nudi
thdy san dwoc thu thap vao thang 2 nam 2018
trén 4 huyén thi ven bién cha yéu canh tac thiy
san gébm Tran Dé, Cu Lao Dung, My Xuyén va
thi xa Vinh Chau.

2.2. Phwong phap tién x ly anh vién tham
2.2.1. Hiéu chinh khi quyén

Gdm 2 budéc higu chinh birc xa st dung
cbng cu Radiometric Calibration va hiéu chinh
khi quyén st dung céng cu FLAASH Atmosphere
Correction trén phadn mén ENVI 5.3, day la
phuong phép loai bé anh hwdng cuaa khi
quyén dén dir liéu anh va tao ra gia tri phan xa
thuc té tir méat dat (Reflectance value) gitp
loai bé nhiéu trong anh, tidng dd chinh xac
cho giai phan loai anh va tinh toan dung gia
tri phan xa cho cac vat thé & cac diém anh
(Marcello et al., 2016).

2.2.2. Cit anh

St dung chirc nang (File/Subset Data via
ROIs) gi¢i han ranh giéi 4 huyén vang nghién

clru cua tinh Séc Trang ddng thoi gidm dung
lwgng anh khi x ly va phan tich anh.

2.2.3. Tich hop anh

S dung chirc nang Nearest Neighbor
(NN) Pan-sharpening Diffuse. Chirc nang nay
nham tich hop band 8 véi dd phan giai khong
gian 15m va cac kénh c6 d6é phan giai khoéng
gian 30m trong &nh Landsat 8 dé tao ra anh
da phdé va d6 phan giai khéng gian 15m
(Shlien et al., 1979).

2.3. Phan loai anh vién tham
2.3.1. Phan méanh doi tirong anh (segmentation)

St&r dung chirc nang phan vung anh trén
phan mém eCognition dé tach cac ddi twong
khac nhau trén &nh thanh tirng dbi twong riéng
biét va chon loc nhirtng dbi twgng phu hep.
Trong nghién ciru xay dwng 04 nhom dbi twong
gdm mat nuwéc, dat nudi tréng thdy san chwa
canh tac, thwe vat va dat dan cw. Cac tham sb
gdm hinh dang (shape), d6 tron (compactness)
va ty 1é (scale) dwoc st dung dé chay phan
manh (Bilaschke T., 2010). Gia tri ctia cac tham
s6 cho anh Landsat 8 nhw sau hinh dang
(shape): 0,1; d6 tron (compactness) 0,5; ty lé
(scale): 10 va anh Sentinel-2A lan Iwot 14 hinh
dang (shape) 0,1; dd tron (compactness) 0,5;
ty 1& (scale parameter) 30.

2.3.2. Tao cdc nhém déi twong va dic tinh
cho déi trong

Tach 04 nhém dbi twong gdbm mat nuérc,
dat nuéi trdng thiy san chwa canh tac, thyc vat
va dat dan cuw dya vao nhirng dac tinh cta dbi
tweng dya trén cac anh chi s6 nwéc (MNDWI),
chi sé thye vat (NDVI) va chi sé dat xay dwng
(NDBI) (Bang 1).

Bang 1. Bang dinh nghia dac tinh di twong

TT Pic tinh Cong thirc Ngudn tac gia

1 MNDWI MNDWI = % Hanqui Xu (2006)
2 NDVI NDVI = % Khan et al. (2010)
3 NDBI NDBI = R NIR Zha et alio, 2005
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2.3.3. Phan loai I6p d6i twong

S& dung chi s6 MNDWI, NDVi va NDBI dé
phan ngwéng gia tri ctia cac anh chi sb va chiét
xuat cac déi twong gdm mat nuwdc, thyc vat,
d4t nudi tréng thiy san chwa canh tac va dét
dan cw, tiy vao tirng anh cu thé ma thay ddi
céc ngwdng gia tri cho phu hop.

2.4. Khao sat thyc dia va tinh dé tin cay

Theo Congalton and Green (1999), bang
ma tran 1a phwong phap hiéu qua nhat dé danh
gia do chinh xac, nghién clru da danh gia két
qua phan loai dira trén hai chi tiéu 1a 6 chinh
xac toan bd (Overall Accuracy) va hé sé Kappa
(Nguy&n Ngoc Thach, 2005). Dé kiém dinh két
qua phan loai, st dung sé lwong mau 106 dva
trén cong thirc tinh toan tinh toan c& mau
Slovin (1984) va phan bé diém méu dwoc xac
dinh bdi phwong phap phan bd ngdu nhién
(Random) phan bd trén 04 huyén ven bién co6
dién tich nudi tréng thiy san tap trung nhiéu
nhat. Két qua dé tin cay tra Bang 2. Céng thirc
tinh dd chinh xac toan cuc (T) (1) va hé sb
Kappa (K) (2) nhw sau:

D6 chinh xac _ T6ng s6 diém phan loai ding
toan cuc (T) ~

Téng s6 diém
K=(T-E)(1-E) (2)
Trong d6: T la do chinh xac toan cuc cho

bdi ma tran sai sb va E 1a dai lwgng thé hién sy
mong mudn (ky vong) phan loai chinh xac co6

thé du doan trwdc, nghia la E gop phan uwéc
tinh kha nang phan loai chinh xac trong qua
trinh phan loai.

Bang 2. Thang danh gia dd tin cay
cta chi sé Kappa

Gia tri chi so Kappa D6 chinh xac

K<0,2 Do tin cay kém
02<K<04 D6 tin cay trung binh - kém
04<K<0,6 D4 tin cdy trung binh
06<K<08 Do tin cay bt
08<K<1,0 D9 tin cay rat tét

K=1,0 Do tin cay tuyét ddi

Nguédn: Congalton and Green, 1999.

3. KET QUA THAO LUAN

3.1. Tién xiv ly anh

Anh Landsat 8 dwoc tai vé dwgc chup
vao ngay 29 thang 03 nam 2017 va anh
Sentinel-2A chup ngay 12 thang 03 nam 2018
dinh dang TIFF (Bang 3). Anh Landsat 8
dwoc hiéu chinh khi quyén va cét theo ranh
gi¢i khu vigc nghién ciru gdm 4 huyén Tran
Pé, Cu Lao Dung, My Xuyén va thi xa Vinh
Chau. Anh sau khi dwoc tich hgp c6 kich
thwac pixel 1a 15m x 15m, cac déi twgng trén
anh dwoc hién thj ré hon.

Bang 3. Thong tin anh Landsat 8 va Sentinel-2A

Landsat 8

Sentinel-2A

Anh chira
khu vire
nghién clru

0329 071_T1

s

Anh cét khu vire
nghién clru

LCO8_L1TP_125053_20170329_2017 S2B_MSIL1C_20180312T7031529_N0206_R118_T48PX

R_20180312T065329
K
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3.2. Phan ngwérng cac anh chi sé

Nguwéng 03 anh chi sé dwoc trinh bay &
Bang 4 dwoc sir dung dé tach déi twong nuwéc
tr anh chi s nwoc (MNDWI), tach dbi twong

thwe vat tr chi sé thwc vat (NDVI), tach dbi
twong dat kho, dat tréng va dat dé thj tir anh chi
s6 xay dwng (NDBI). Két qua déi twong maét
nuwéc va thly san chwa canh tac dwoc xac dinh
trén anh sau khi phan ngudng trén anh chi sé.

Bang 4. Bang phan nguéng cac déc tinh trén anh chi sb

Phan ngwéng

T Loai anh Doi twgng
MNDVI NDVI NDBI
Mat nwéc 0,7 - 0,9807 - -
AnhLandsat8  7huc vat 0,525 - 0,6862 0-0,6862 ;
1 trwée khi tich hop .. .
anh Thiy san chua canh tac 0,627 - 0,698 - (-0,68) - 0,579
P4t dan cu 0,647 - 0,659 - (-0,578)- 0,5
Mat nwédc 0,7 -0,9808 - -
AnhLandsat8  Thyc vat 0,525 - 0,804 0-0,7185 -
2 sau khi tich hgp . .
anh Thay san chwa canh tac 0,537 - 0,6802 - (-0,68)- 0,58
Déat dan cv 0,6157 - 0,6823 - (-0,576) - 0,48
Mat nwédc (-0,0667) - 0,6
. Thic vat (-0,286) - 0,145 0,2-0,7732
3 Anh Sentinel-2A T
Thay san chwa canh tac -0,309 - 0,184 (-0,15) - 0,058
Dt dan cw -3,1-0,2235 0,06 -0,6

3.3. Két qua phan loai

Trén Hinh 1a, 1b va 1c cho thay déi twong
mat nwéc (mau xanh duong) phan b tap trung
& huyén My Xuyén; thi xa Vinh Chau; xa Trung
Binh va Lich H6i Thuong cla huyén Tran Dé;
phan bb rai rac & huyén Cu Lao Dung. Thuc

vat phan bd tap trung & huyén Tran D&, Cu Lao
Dung, xa Thanh Qué&i, Thanh Phq, BPai Tan,
Tham B6n va TT My Xuyén cla huyén My
Xuyén, xa Vinh Hai, Lac Hoa, phuong 1 va
phuéng 2 cta TX Vinh Chau. D4t dan cv phan
bé rai rac trén 4 huyén.
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Hinh 1. Ban d6 phan loai sir dung dat trén anh Landsat 8
trwde khi tich hgp anh (a), sau khi tich hop (b) va anh Sentinel-2A (c)

3.4. Khao sat va danh gia do tin cay

Do chinh xac toan cuc (T) két qua giai doan
dét nudi trdng thay san 4 huyén ven bién tinh Séc
Trang clia anh Landsat sau khi tich hop c6 dd
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chinh xac cao hon (91,5%) anh Landsat 8 truéc
khi tich hgp anh (87,7%) va anh Sentinel-2A
(85,9%) déu & mirc d6 chinh xac cao (> 85%).
Hé sb Kappa (K) cGa anh Landsat sau khi tich



hop & murc rat tét 0,83; anh Landsat 8 trwdc khi
tich hop va anh Sentinel-2A & murc tot la 0,76 va
0,72 (tirc 76% va 72%). Két qua do tin cay cua
anh Landsat 8 trwdc khi tich hgp, sau khi tich
hop va anh Sentinel-2A cho thay déu cé thé (ng
dung tbt trong thanh lap ban db hién trang thay
san v&i anh Landsat 8 sau khi tich hgp ¢é @6 tin
cay cao hon.

3.5. So sanh két qua giai doan dat nuéi
trong thay san va s6 liéu théng ké

Chénh léch dién tich dat nubi tréng thay
san sau phan loai so v&i sb liéu théng ké cla
tinh Soc tréng cho thay dién tich dat nudi tréng

thay san sau khi phan loai cla anh Landsat 8
sau khi tich hop anh thap hon dién tich théng
ké 0,11%, anh Landsat 8 trwéc khi tich hop
anh thap hon so véi dién tich théng ké 0,12%.
DP4i v&i anh Sentinel-2A thi thdp hon so véi
dién tich théng ké 0,27% (Bang 5). Mirc do sai
lénh gitra anh phan loai va sé liéu théng ké cé
thé khuyén cao sy khac biét trong khoang
0,1% (sai léch c6 y nghia trong théng ké sé
liéu tr 0 - 10%). Nhw vay, st dung anh
Landsat 8 trwéc va sau khi tich hop dé giai
doan dat nuéi trdng thily san twong dbi phu
hop hon so vé&i anh Sentinel-2A.

Bang 5. Dién tich dat nudi tréng thily san sau phan loai
so v&i so lieu théng ké ndm 2017 va nam 2018

Pon vj: ha

S6 lidu théng ke Sai léch (%)

Loai anh Dién tich sau phén loai
Anh Landsat 8 trwéc khi tich hgp anh 48.578,11
Anh Landsat 8 sau khi tich hgp anh 49.029,67
Anh Sentinel-2A 41.060,16

55.175,52 (nam 2017) 0,12
55.175,52 (nam 2017) 0,11
55.978,75 (nam 2018) 0,27

3.6. Két qua phan loai hién trang dat nuéi
trong thay san tir 03 loai anh

Duva vao két qua gidi doan, nghién clru da
tach déi twong méat nwdc cla 4 huyén ven bién
va tién hanh khao sat thuc dia cho thdy hau hét
dbi twong nay la hién trang nudi tréng thiy san
phan I&n tap trung tai huyén My Xuyén va thj xa
Vinh Chau. Tai huyén My Xuyén phan bé thay
san tap trung nhiéu tai 9 xa gébm Hoa Tu 1, Hoa
Tu 2, Ngoc Déng, Ngoc T6, Gia Hoa 1, Gia Hoa

2, Thanh Qué&i, Thanh Phu va xa Tham bén. Tai
huyén Tran Dé tap trung nudi tréng thiy san trén
2 x& Lich Hoi Thuwong va xa Trung Binh. Thi xa
Vinh Chau tap trung hdu hét & cac xa phudng.
Huyén Cu Lao Dung phan bd rai rac & 4 xa la An
Thanh 2, An Thanh 3, Pai An 1 va An Thanh
Doéng. Phan bd dat nudi trdng thiy san mdi huyén
sau khi phan loai trén 03 anh vién tham Landsat 8
trwdc khi tich hop, sau khi tich hgp va anh
Sentinel-2A dworc trinh bay & Hinh 3a, b va c.
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Hinh 2. Ban d6 phan bd thly san viing ven bién tinh Séc¢ Tring trén anh Landsat 8
khi chwa tich hep anh (a), sau khi tich hgp anh (b) va anh Sentinel-2A (c)
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Bang 6 cho thay phan bd dién tich thiy san
nhiéu nhat tai huyén Vinh Chau véi hon 50%
tdbng dién tich nubi thiy san cta tinh. Néu xét
trén anh LANDSAT 8 sau khi tich hop thi huyén
Vinh Chau chiém 53,92% téng dién tich phan

bd dat nuodi thiy san, ké dén la huyén My
Xuyén véi 34,62% téng dién tich, huyén Tran
Dé dirng thir 3 v&i 9,06% tdng dién tich va thap
nhét 1a huyén Cu Lao Dung véi chi 2,4% tdng
dién tich nubi thay san cta ca tinh.

Bang 6. Dién tich thiy san méi huyén sau khi phan loai trén anh Landsat 8
trrdre khi tich hop, sau khi tich hgp va anh Sentinei-2A

Don vi: ha

Dién tich phan bd hién trang thuy san

Huyén/Thj
tru'At;I::I I(L:int(ij:: th?,vp % sgghk:::;::a::p " Anh Sentinel-2A %
Trin D& 4.392,00 9,04 4.440,448 9,06 5.269,66 12,83
Cu Lao Dung 807,00 1,66 1.179,326 24 870,84 2,12
My Xuyén 16.652,11 34,27 16.972,836 34,62 11.891,29 28,96
Vinh Chau 26.727,00 55,02 26.437,06 53,92 23.028,37 56,09
Téng dién tich 48.578,11 100,00 49.029,67 100,00 41.060,16 100.00

&. KET LUAN VA KIEN NGHI

Nghién ctru s&r dung anh vién tham quang
hoc xay dwng ban dd hién trang dat nuéi trdng
thiy san tai 4 huyén ven bién tinh Séc Trang
nam 2017 va ndm 2018 déu cho do tin cay cao
(T tw 85,9 - 91,5% va K tir 0,72 - 0,83) trong dé
anh Landsat 8 sau khi tich hgp cé do tin cay
cao nhat (T 12 91,5% va chi sb Kappa la 0,83)
so v&i anh Landsat trwdc khi tich hgp va anh
Sentinel-2A. Két qua ciing cho thay dién tich
phan loai trén &nh sai léch v&i sb lieu théng
khoang 0,11 - 0,27%. Két qua nghién ctru cho
thay cé thé st dung &nh quang hoc gdm anh
Landsat 8 va Sentinel-2A thanh 1ap ban dé hién
trang d4t nuéi trdng thiy san hd tro cong tac

quan Iy va quy hoach hién trang nuéi trong thay
san vung ven bién do dd tin cay phan loai anh
kha cao (T > 85% va K > 0,72). Tuy nhién, can
ap dung céac phwong phap phan loai khac nhau
dé két qua co dd tin cay cao.

Lo cam ta: Nghién ctru duoc tai tro béi Dur an
Hop tac Ky thuét “Tang cwong nang luc Trwong
Pai hoc Can Tho thanh trirong xudt sdc vé dao
tao, nghién ctru khoa hoc va chuyén giao céng
nghé” cta Co quan Hop tac Quéc té Nhat ban
(JICA). Nhém tac giad chan thanh cam on Ban
Quén ly Dw 4n Néng cép Truong Pai hoc Can
Tho va Chinh pha Nhat Ban da tai tror kinh phi
thue hién hoan thanh nghién ctru nay trong dé
tai nhanh ODA-E3.
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SUMMARY

Coastal Aquaculture Mapping
in Soc Trang province using satellite imagery

Nguyen Thi Hong Diep!, Nguyen Trong Can?,
Nguyen Quoc Xuyen!, Tran Sy Nam!

ICollege of Environment and Natural Resources, Can Tho University

The study is carried out with the aim of developing a current fishery status map in Soc Trang province,
thereby assisting the locality in monitoring and management of aquaculture in the coastal areas of Soc Trang
province. The research was used Sentinel-2A image, Landsat 8 image and Landsat image integration between
panchromatic images 15m and multispectral images 30m by applying Object-Based Image Analysis (OBIA)
methodology to create coastal aquaculture map in Soc Trang province. The study was detected aquaculture area
due to Landsat 8 image before image integration, Landsat 8 image after image integration and Sentinel-2A image at
48,578.11 ha; 49,029.67ha on and 41,060.16ha, respectively. The accuracy assessment was estimated based on
two parameters including the overall accuracy and the Kappa coefficient for all three those images consist of
Landsat 8 image before image integration at 87,7% and 0,76; Landsat 8 image after image integration at 91,5%
and 0,83; and Sentinel-2A image at 85.9% and 0.72. The results showed that Landsat 8 image after integrated
image applied to classify aquaculture land that has higher reliability than the pre-integration of Landsat 8 image
and Sentinel-2A image; however, three types of images can be applied to monitor aquaculture land distribution
because the accuracy assessment is more than 85%.

Keywords: aquaculture land, Landsat 8, integrated image, Sentinel-2A, Soc Trang province.

Nguoi phén bién: GS.TS. V6 Quang Minh
Email: vgminh@ctu.edu.vn

Ngay nhén bai: 10/3/2021
Ngay théng qua phéan bién: 20/4/2021
Ngay duyét dang: 12/5/2021

93



