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XAC PINH PHAM VI CHE PHU CUA CAY DUA NUGC TAI KHU DY’ TRU
SINH QUYEN CU LAO CHAM-HQI AN BANG DU LIEU SENTINEL-2A

Ping Vil Khic
Khoa Bja i, Truong Pai hoc Su pham Ha Noi

Tom tat. Dira nuéc phét trién ¢ cira séng Thu Bon. Dira nude gép phan bao tdn hé
sinh théi ty nhién, da dang sinh hoc caa Khu dy trix sinh quyén thé gigi Ci Lao Cham
- Hoi An, ciing nhu phat trién kinh té - x& hoi caa thanh phd Hoi An. Tuy nhién,
trong nhitng nam vira qua pham vi che phu cia né bi giam dan do cac hoat dong kinh té
- x& hdi cta con nguoi. Nghién ciru ndy sir dung tat ca cac kénh anh gdc cua vé tinh
Sentinel-2A nho kha ning ting cudng d6 phan giai cua thuat toan Sen2Res va két
hop v&i mot s6 chi s6 pho dugc tinh toan théng qua ti s6 kénh dé phan loai l6p phu
mat dat va dira nude da duoc tach ra khoi cac loai 16p pha mat dat khac bang tiép
can phan loai anh dua trén déi twong véi thuat toan May vecto hd tro (SVMS) do su
hiéu qua va tinh linh hoat cua thuat toan nay. Phan tich thanh phan chinh (PCA) da
duoc ap dung cho tat ca cac kénh anh dé loai bo céc thanh phan du thira va nhiéu
trong dit lidu trude khi thyuc hién phan loai. Ban d6 thu dugc cho thay dira nudc phan
bé chi yéu & ta ngan séng Thu Bon vai tong dién tich 12 147 ha vao nam 2019. Viéc
kiém chirng dugc thuc hién bang cach so sanh két qua phan loai voi cac mau ngau
nhién lay thdng qua giai doan mat thuong tir anh Google Earth c6 d6 phan giai cao.
Viéc danh gia sai s6 cho thy dé chinh xéc tong thé dat 88,67% va hé s6 Kappa I
0,84. Mic du con mot sé sai khéc lién quan téi d6 phan giai cua anh Sentinel-2,
nhung CaC két qua thu duoc nhu vay c0 thé hd tro cac co quan chic ning trong viéc
ra quyét dinh thdng qua viéc cung cap ban do dé d& xuét cac bién phap bao ton cay
dira nudc & khu vuc ven bién nay.

Tir khéa: dira nudc, Sentinel-2, chi sé phd, phan loai ddi twong, may vecto hd tro.

1. Mé dau

Dira nudc duoc coi 1a cay thudng xanh giéng nhu cac loai rirng ngap man khéc, sinh
truong o cac ving dat ngap nudc. N6 thich nghi véi cac khu vuc ven bién hoac/va moi
truong ctira sdng & cac vung nhiét d6i va can nhiét déi c6 do duc cao va d6 man thap.
Rung dira nude ¢d thé cung cap mai trudng séng cho nhiéu lodi sinh vat dudi nudc va
trén can. Chung khodng chi dong gop cac dich vy h¢ sinh thai cé gié tri vai nhiing loi ich
dang ké nhu luu trir carbon, noi wom ca gidng va gié tri tham my cho du lich, ... ma ching
con dong vai tro quan trong trong viéc bao vé cac khu vuc ven bién dudi tac dong cua
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gio bao, tridu cudng va lam giam nhe thiét hai do thién tai gay ra [1]. Tuy nhién, su phat
trién cua cac hoat dong kinh té - x& hoi ctia con ngudi nhu nudi trong thay san dang gay ap
lyc 1&n hé sinh thai dira nu6ce, 1am suy giam chirc ning ciia né & nhiéu quy mé khac nhau.

Trén thé gigi, viéc 1ap ban do 16p phu mat dat ndi chung hay dira nuée néi riéng da
dugc thuc hién trong nhiéu nghién ciu, ma trong d6 phan loai anh vé tinh 1 phuong phap
thich hop dé gan céc loai I6p phit mét dat véi cac pixel trén anh vé tinh. Cac ki thuat phan
loai da duogc phat trién manh mg trong thap ki qua dé xt If anh da pho véi ki thuat phan
loai dua trén diém anh (pixel) hoac phan loai dya trén d6i twong [2-5]. Ki thuat phan loai
dua trén pixel co thé phan biét dwgc cac loai sir dung dat/lép phu mét dat nho dac tinh pho
caa cac thuc thé & mot sb dai caa quang phd ma khong cé thong tin vé kién tric. Do do, cac
phuong phap xir I anh s6 hoan toan dya trén gia tri phan xa khdng phai luc nao ciing cho
phép phan biét chinh xac cac loai sir dung dat/Iop phu miat dat khac nhau vi ching c6 thé
c6 cac hanh vi phé gidng nhau va 1am cho két qua phan loai bi phan manh khéng gian [6, 7].

Vi vay, chiéu khdng gian va thoi gian cua anh ciing dugc khai thac dé phan biét cac
loai sir dung dat/lp phu mat dat. Chiéu khong gian dé cap dén cac dac tinh khong gian
c6 thé xac dinh d6i tugng quan tdm, chang han nhu hinh dang, kich thuéc hay hoa van
cua nd. Chiéu thoi gian dé cap dén viéc sir dung xu hudng theo muia cho ting loai sir dung
dat/lép phu mat dat, dac biét phi hop dé phan biét thyuc vat vi chung lién quan dén qua
trinh sinh truong; vi du nhu cay thudng xanh va cay rung 14 cé thé dé dang tach biét vao
mua Pong. Ki thuat dya trén d6i twong duoc phat trién twong dbi gan day hon va chiém
loi thé khi két hop ca thdng tin phd véi thong tin khong gian dé gop nhém cac cum pixel
trén anh thanh cac loai I6p phu mit dat khac nhau. Qua trinh nay bao ham viéc phan loai
céc pixel duya trén diac diém quang phd, hinh dang, kién tric va méi quan hé khdng gian
cua chling véi cac pixel xung quanh. Nho vay, ki thuat nay 1am giam sy nham 1an gitra
cac loai 16p phu c6 phan xa twong tu nhau va tranh dugc s phan manh khéng gian, mac
dii n6 doi hoi anh ¢ d6 phan giai khong gian 16n [8, 9]. Ngoai ra, néu khdng c6 thong tin
vé ba chiéu nay (pho, khong gian va thoi gian), co thé xem xét bo sung dir liéu nhu do
cao, d6 doc, huéng phoi hodc thd nhudng, vv. dé xac dinh cac loai str dung dat/Isp phu
mat dat quan tam [10].

Nhiéu nghién ctru da sir dung di liéu vé tinh Sentinel-2 dé khai thac théng tin khéng
gian véi ki thuat phan loai dua trén doi tuong nho do phan giai khdng gian pht hop [11, 12].
Pay la c4c vé tinh do Co quan Vi tru Chau Au (ESA) phong 1én quy dao & d cao 786 km,
vi tri 1éch nhau 180°: Sentinel-2A (2015) va Sentinel-2B (2018). Céc Vvé tinh Sentinel-2
cho phép chup anh trén 11 kénh da phd, da phan giai khong gian, tan suat chup anh cao.
Chng cai thién xéac suat chup anh khong bi may che va duoc coi la ngudn thdng tin hiéu
qua dé quan sat bé mat Trai dat. Vi vay, thé hé vé tinh méi nay mang lai nhiéu lgi thé cho
viéc 1ap ban dd st dung dat/lép phu mat dat do do bao phu khu vuc duoc quan sat rong,
chi phi thap hon so véi khao sat mat dat [13]. Hon nira, thuat toan siéu phan giai Sen2Res
gilip nang cao d phan giai khong gian cua tat ca kénh anh 1én téi 10 m. Nho vay nd mang
dén kha nang sir dung hau hét cac kénh da phd dé tach biét cac dbi twong va co thé khai
thac thong tin khdng gian bang ki thuat phan loai hudng ddi tugng va phét hién cac dbi
tuong co kich thudc nho [14].
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Khu dur trix sinh quyén thé gigi Cu Lao Cham - Hoi An niam trén dia ban tinh Quang
Nam, noi ma rung dira nuéc da tao thanh mot trong nhing hop phan cua khu du trix sinh
quyén nay. Dira nuéc la loai cay ngoai lai, dugc dem ve trdng & bai tridu cua cira song
Thu Bén. Chiing tao thanh mot méi truong séng khac biét ma & dé hé sinh thai dudi nuéc
mang lai thu nhap dang ké cho nguoi dan dia phuong. Mac di viéc bao ton dira nudc da
dugc quan tdm nhd cac gia trj kinh té, sinh thai va van hoa doc ddo, nhung sb luong va
chat lwong cua chiing dang bi suy giam do cac hoat dong khdng pht hop nhu phat trién
ao nudi trdng thay san, xay dung khu dan cu do thi, hodc cac méi de doa cua cac qua trinh
tu nhién nhu dich bénh thuc vat, xdm nhap man va xdéi 16 bo bién. Tur do, dién tich rung
dira nudc ngay cang bi thu hep, doi song ctia ngudi dan phu thudce vao né ciing bi anh huong.

Mic du di co cac nghién cau 1ap ban d6 rimg ngap man & Viét Nam nhu cia Nguyén
Trong Cuong (2019, 2021) [15, 16], nhung c6 rat it nghién ciru xac dinh dira nudc sir
dung anh vé tinh va chua c6 bat ki kiém ké nao vé dién tich dira nudce tai khu dy trit sinh
quyén thé gisi Cu Lao Cham-Hoi An. Vi vay, thanh 1ap ban d6 phan bé khéng gian cua
dira nudce trén 1anh tho rong 16n cua khu du trix sinh quyén thé gigi Ct Lao Cham-Hoi An
trg thanh nhiém vu can thiét. Tir 46, nghién ctru nay dat ra muyc tiéu: (a) xac minh kha
nang két hop cac kénh phan xa véi cac kénh chi sé pho dé tach dira nudc khoi céc loai sir
dung dat/lép phu dat khac; (b) xac dinh pham vi che phi khéng gian cia cay dira nuéc
tai khu du tri sinh quyén C Lao Cham - Hoi An véi dir liéu anh vé tinh Sentinel-2 ¢6 do
phan giai khdng gian trung binh thdng qua ki thuat phan loai anh duya trén dbi twong Voi
thuat toan SVMs. Két qua thu duogc sé tao co so tin cay dé trien khai ké hoach bao vé,
cling nhu t6 chtrc quan Ii tai nguy@n thién nhién tai khu vuc nay. Mt khac, mét loat ban
d6 duoc thanh lap theo thoi gian nhu vay sé cho phép phat hién sy thay doi caa dira nudc
trong mot giai doan cu thé. Tir d6, chung c6 thé gip can bo quan Ii tim ra cac mdi de doa
tiém an véi su ton tai va phat trién cua dira nudc trong khu vuc.

2. Noi dung nghién ciru
2.1. Khu vuc nghién ctru

Khu vyc nghién ctu ndm ¢ cira song Thu Bon trén dia ban thanh phd Hoi An, tinh
Quang Nam; noi ¢6 canh quan da dang: dong bang ven bién hep véi cac con cét va ving
bién rong 1on véi mot sb hon dao co do cao tir 0 dén 183 m. Pia phan thanh phd Hoi An
kéo dai tir vi do 15°50°55,5” dén 16°0°39,0” N; va kinh d6 108°17°43,5” dén
108°33°49,5” E (Hinh 1). Chinh quyén dja phuong di quy hoach, sip xép lai Céc Khu
chuc ning d6 thi, hoan thién co s¢ ha tang, phat trién cac cong trinh céng cong, cai thién
vé sinh moi truong dé Hoi An duoc ¢éng nhan 1a d6 thi loai 111 truc thudc tinh Quang
Nam tir ndm 2008. Dén nam 2019, dan sé thanh phé Hoi An dat 98599 ngudi (mat do
trung binh 1604 ngudi km), tap trung chu yéu trén dia ban 9 phuong va 4 x3, twong Gng
voi dién tich 61,48 km?.

Khu vuc nay chiu anh huong caa khi hau nhiét doi giéo mua vai hai mua chinh (kho
va mua), luong mua hang nim x4p xi 2110 mm, nhiét d6 trung binh nam c6 thé I1én t6i
29 °C. Muia mua kéo dai tir thang 9 dén thang 1, lugng mua 16n gy i lut cao trén dat
lién. Mua khd kéo dai tir thang 2 dén thang 5 véi nhiét do mat mé va do am thap. Ngoai
ra, thoi tiét 6n hoa kéo dai tir thang 6 dén cubi thang 8. Do nam gan khu vuc ctra song
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nén mang ludi thiy van day dac véi 3 song chinh 12 Thu Bon, Truong Giang va Co Co.
Cac sdng nay hop luu trudce khi d6 ra bién qua Cira Pai vé6i luu lugng dong chay binh
quan 232 m%™ & ha luu song Thu Bon [17]. Cac diéu kién ty nhién nay tuong dbi phu
hop v&i su phat trién cua cay dira nudc.
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Hinh 1. Bén do cé vi tri tinh Quding Nam va phén dinh hién truong Sentinel-2A
(hinh chi¥ nhdt lien nét). Duong dirt nét tuwong ung voi khu vuc nghién ciu

Cung véi nhirng di tich lich st - van hoa ndi tiéng, Cu Lao Cham - Hoi An da duoc
T4 chuc Vin héa, Khoa hoc va Giéo duc cua Lién hop quéc (UNESCO) phé duyét 1a khu
dur trir sinh quyén thar 8 caua Viét Nam tir thang 5 nam 2009. Sau 10 nam di vao hoat dong,
Khu dy trix sinh quyén thé gigi Ci Lao Cham - Hoi An, ma rirng dira nudc 1a mot hop
phan, da thu hut khach du lich va gép phan phat trién thanh phé Hoi An.
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2.2. Phuwong phap va dir liéu sir dung

2.2.1. Dix lidu

* 4nh Sentinel-2A

Anh vé tinh Sentinel-2A duoc tai vé tir trang web: https://scihub.copernicus.eu/ cia
Co quan Vi tru Chau Au (ESA). Anh nay da duoc tién xur i & muc 2A, tham chiéu hinh
hoc trong hé toa d6 UTM (WGSB84) véi cac tham sb duoc thé hién trong Bang 1. Tuy
nhién, anh duoc chon chup vao dau mua khé nam 2019 khi lta méi thu hoach, gidp nang
cao kha ning tach biét I0a véi dira nwéc. Canh anh bi may che phit mot phan, nhung khu
vuc nghién ctiu khdng bi anh huang nhiéu.

Bdng 1. Thong sé dnh Sentinel-24 dwoc sik dung trong nghién citu nay

Tén canh S2A_MSIL2A 20190207T030911 _NO0207_R075_T48PZC_20
1902077064249
Vé tinh Sentinel-2A
Péu thu MSI
Muc xu i 2A
Ngay chup 07/02/2019
Che pht may 0.06%
S6 quy dao 75

Vé tinh Sentinel-2A cung cap 13 kénh trong dai nhin thay va dai hong ngoai cua
quang pho Véi cac o phan giai khong gian khac nhau: lan luot 1a 10 m, 20 m va 60 m
(Bang 2). Trong nghién cttu nay, mot so kénh gdc duoc khai thac dé tinh toan chi s6, phan
tich thanh phan chinh va phan loai c6 kiém dinh dé lap ban d6 phan b cua dira nudc.

Bdng 2. Cdc dic trung kénh phé Sentinel-2A [18]

M0 ta kénh Bwdc song (nm) | Phan giai ko gian (m)

Kénh 1 — Son khi 433 - 453 60
Kénh 2 — Xanh 458 - 523 10
Kénh 3 — Xanh lyc 543 - 578 10
Kénh 4 - Do 650 - 680 10
Kénh 5 — Ria do thyc vat 1 698 - 713 20
Kénh 6 — Ria do thyc vat 2 733 - 748 20
Kénh 7 — Ria do thyc vat 3 773 -793 20
Kénh 8 — Can hong ngoai - NIR 785 - 899 10
Kénh 8A — Ria do thuc vat 4 855 - 875 20
Kénh 9 — Hoi nudc 935 - 955 60
Kénh 10 — May ti , 1360 - 1390 60
Kénh 11 — Hong ngoai séng ngan -

SWIRL ‘ ’ 1565 - 1655 20
Kénh 12 — Hong ngoai song ngan -

SWIR2 2100 - 2280 20
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* Anh c6 d¢ phan gidgi khdng gian siéu cao tir Google Earth

Google Earth tich hop mot sb loai dit liéu khong gian nhu: anh vé tinh, anh hang
khong va cac 16p dir liéu thong tin dia If, v.v. Anh vé tinh cd thé duoc hién thi theo tién
trinh thoi gian va dugc cung cap véi o phan giai khong gian siéu cao < 1,0 m [19]. Anh
chup ngay 15/07/2019 duoc hién thi trén tng dung Google Earth Pro dé chon mau kiém
chung va nguoi giai doan c6 thé dé dang nhan ra dira nuéc nhd déi sanh véi kién thic
thuc té thu nhan khi khao sat thuc dia.

* Khdo sét hién truong

Mot dot khao sét thuc dia da duogc thuc hién vao thang 01/2021. Mac du khéng phai
tat ca cac loai 16p phu chinh trong khu vue déu hién dién trén hién truong vao thoi diém
nay nhung dot khao sat da hd tro trong viéc tham chiéu cac loai 16p phu trén miat dat voi
cac d6i twong trén anh vé tinh. Vi tri khao sat va anh chup mot sé déi tugng duoc trinh
bay trong Hinh 1, va 2.

-
(a) (c)

Hinh 2. (a) Bui cdy tgi Hpi An Resort & Spa, 145B T rdn Nhin Tong; (b) Cay dira
nwdc ¢ hitu ngan song Dé Vong, dwong Cuwa Dai; (¢) Canh dong ¢ dwong DX18

2.2.2. Phwong phap

Trong viéc 1ap ban d6 16p phu mit dat, c6 ba cach tiép can chinh: (a) phan loai dua
trén gié tri phan xa phé cua céc thuc thé [20, 21]; (b) phan loai dua trén chi sé phd dé xéac
dinh mot s6 loai sir dung dat/lép phu mat dat cu thé [22-24]; (c) két hop gia tri phan xa
phd va cac chi s6 phd dé cai thién do chinh xac vé cac 16p duoc trich xuat [25, 26].

Déi véi tiép can dau tién, mdi thuat toan phan loai anh c6 nhimg wu diém va nhuoc diém
riéng. Viéc lra chon thuat toan phi hop phu thudc vao sé luong mau huan luyén, su phan
bé céc thuc thé trén mat dat, ¢o phan giai khdng gian cua anh vé tinh, tinh kha dung cua
phan mém xtr Ii anh [27]. Tiép can xu i anh tha hai dua trén ty s kénh, thuong duoc tinh
toan tir hai kénh tré 1én dudi dang chi s quang phé [28] va gia tri cua chiing duoc phan
tich dé tim ra ngudng riéng nham xac dinh mot loai 16p phu mat dat cu thé hodc ting
cudng su khac nhau trong cac loai 16p phu dé phan biét chung chinh xac hon [29].
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Tuy nhién, kénh anh géc va kénh chi s6 phé thudng twong quan véi nhau va do dé két
qua do6i khi khong dang tin cay [30]. Dé tranh hién twong do, tiép can thir ba - két hop cac
kénh phan xa va kénh chi s6 véi ki thuat phan loai hudng dbi twong sau khi ting cuong
d6 phan giai khong gian dé khai thac thém thong tin khdng gian trén anh.

* Cac buoc xuwr li

Nghién ctru dugc trién khai theo céc budc trong Hinh 3: ct anh, ting cudng do phan
giai khong gian, tinh toan chi s6, bién doi PCA, két hop cac kénh, phéan doan, chon mau
huan luyén, phan loai anh SVM, loc nhidu, chuyén doi vector, danh gia d6 chinh xac,
phan tich va kiém ching két qua. Dudi day trinh bay mot s6 bude chinh trong quy trinh
xu i s6 liéu.

anh Sentinel-2
(07/02/2019)

v

Tién xir Iy
v

Cai thién phén giai khong gian
anh Google Earth Tinh chi 6 NDVI, MNDWI, FDI, WFI, MDI, MVI, MBI
(15/07/2019) ;
l« Y
Chuyén ddi PCA
Giai doan mét thuong ¥
i Chéng xép céc kénh

Khao sat thire dia  [—» Chon mau kiém chimg v

Phéan doan

| | ;

Kiém chimg | Danh gia 46 chinh xdc

Phan loai hwéng d6i twong véi SVMs  [€—  Chon méu huén luyén

v

Loc anh
Chuyén déi Vector
¥
BAN DO PHAN BO DUA NUGC

Y

Hinh 3. Cdc buéc xur li dwoc &p dung trong nghién ciru

* Tang cwong phan giai khdng gian

M&i anh Sentinel-2A chita 3 kénh c6 d6 phan giai khong gian 60 m, 6 kénh c6 do
phan giai khong gian 20 m, 4 kénh & vang nhin thay va can hong ngoai c6 d6 phan giai
khong gian 10 m. Dé két hop cac kénh véi nhau thi chiing phai c6 cung do phan giai, do
d6 cac kénh c6 do phan giai khong gian thip duoc nang 1én 10 m nhung gié tri phan xa
cua cac kénh gdc duoc bao toan nho thuat toan Sen2Res. Thuat toan nay xay dung mo
hinh vé cach thong tin dugc chia sé gitra cac kénh anh va thong tin nao dic trung cho cac
kénh. Tiép theo, md hinh nay duoc ap vao dé nang do phan giai khéng gian 20 m va 60
m trong khi van giir nguyén cac gia tri phan xa cua ching. Vi vay, thuat toan Sen2Res
gilp 1am rd nét cac thuc thé nho trén anh Sentinel-2A [31].
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* Tinh toan chi sé phé
Chi s6 phé duoc tinh todn duya trén gi tri phan xa caa mot s6 kénh phé cua anh vé
tinh ching han nhu: Chi sé thyc vat khéc biét chuan hda (NDVI), Chi s6 nudc khac biét
chuan hoéa stra d6i (MNDWI), Chi sé dat trong stra ddi (MBI), Chi s phan biét ring
(FDI), Chi s6 ring ngap nudc (WFI), Chi s phan biét ring ngap man (MDI), Chi s6 tham
thuc vat rirng ngap man (MVI). Cong thic tinh caa chung duoc thé hién trong Bang 3.
Bdng 3. Cong thiee dé tinh chi sé phé

Chi sb Cong thirc Ap dung vao Sentinel-2 | Trich din
NDVI | = (NIR-R)/(NIR+R) = (B8-B4)/(B8+B4) [32]
MNDWI | = (G-SWIR1)/(G+SWIR1) - (B3-B11)/(B3+B11) [33]
FDI = NIR-(R+G) - BS-(B4+B3) [34]
WFI | = (NIR-R)/SWIR2 = (B8-B4)/B12 [35]
MDI | = (NIR-SWIR2)/SWIR2 = (B8-B12)/B12 [36]
MVI | = (NIR-G)/(SWIR1-G) - (B8-B3)/(B11-B3) [37]
MBI | _ ., SWIRISWIRINIR) | _ _ (BII-BI2BY) [38]

(SWIRI+SWIR2+NIR) (B11+B12+B3)

* Phan tich thanh phan chinh

Phan tich thanh phan chinh (PCA) duoc tinh trén tat ca kénh san c6 bao géom 11 kénh
anh gbc va 7 kénh chi sé phd dé giam sé chiéu cua bo dit liéu. D6 mét ki thuat phd bién
dé chuyén doi thong tin nham gir lai c4c thanh phan quan trong ma van ba toan dugc cac
dic trung co ban cua dit liéu trong khi giam thiéu nhidu va gié tri du thira - nhitng yéu t6 c¢6
thé l1am han ché qua trinh tach biét cac I6p pha mat dat [39-41]. Céc gia tri riéng
(eigenvalues) thu dugc cho thiy 9 kénh thanh phan chinh dau tién PCi.o trong tong s6 18
kénh chtra cac gié tri doc 1ap. Tiép theo 9 kénh PCi.9 ndy duoc st dung dé phan doan
thanh cac viing dong nhét voi cac thong sé nhu sau: tham sé ty Ié (scale parameter = 2),
hinh dang (shap = 0.01), @6 nén (compactness = 0.05).

* Chen mdu hudn luyén

)
Hinh 4. Mdu huén luy¢n cia céc logi 16p phii chinh dirgc chon tir té hop mau
(PC3-PC2-PC7): (a) Rimg rim; (b) Dat hoa mau; (c) Dat ngdp nudc; (d) Khu din cu,
(e) Nudéc; (f) Pat trong; () Dira nwoc; (h) Bai cat
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Truéc khi tién hanh phan loai ¢d kiém dinh, dya trén anh té hop mau cua cac kénh
thanh phan chinh dau tién, cac mau huin luyén da dugc xac dinh bing cach chon trén
man hinh véi trung binh 200 pixel/mau twong wng tirng loai 16p phu mat dat. Hinh 4 thé
hién mau caa tirng loai 16p phu chinh trong khu vuc nghién ctiu theo d6 mau sic va kién
trdc cua tirng mau biéu thi su khac biét cua ting loai 16p phu.

* Phan logi éanh SVM

Phan loai anh cung cip kha ning thanh Iap ban d6 16p pha mat dat tai cac thoi diém
khéc nhau [42]. Trong nghién ciu hién tai, phuong phap phan loai duya trén dbi tuong
dugc thuc hién dé tao ra cac ving anh lién tuc va dong nhat véi cac dic diém khong gian
va kién tric riéng bang phan doan anh. SVMs duoc coi 12 mot thuat toan phan loai ap
dung lan dau tién cho cac linh vyc thi gidc may nhu nhan dang van ban dua trén Li thuyét
hoc thdng ké. Sau d6, no dugc thuc hién trong viéc phan loai anh vé tinh [43-45]. Mic di
thuat toan phan loai nay da duoc phét trién trong khoang 3 thap ki, nhung két qua cua cac
nghién ctru gan day da chiing minh tinh vu viét cia SVMSs so véi cac thuat toan phan loai
thong dung khéc do kha ning khai quat hoa cac d6i trong duoc quan tm mac du tap mau
huan luyén han ché [46-49]. Mt khac, Paneque-Gaslvez et al. (2013) da chiing minh rang
thuat todn SVMs vuot troi trong viéc thanh 1ap ban dd chinh xac céc loai 16p pha mat dat
trong mot khu vuc nhiét déi rong 16n, khong dong nhat [50]. Do d6, thuat toan SVMs da
duoc chon dé phan loai céc loai sir dung dat/lép phu mat dat trong khu vic d6 thi va lan
can [51, 52].

2.3. Kétqua
2.3.1. Kiém chitng

Két qua phan loai anh cé thé bi anh hudng bai nhiéu Ii do, chang han nhu phuong
phap phén loai, thuat toan dugc st dung va loai anh vé tinh [53]. Trong nghién ctu cua
chung t6i, d6 chinh xac caa phan loai SVMs duogc danh gia dya trén hiéu biét vé khu vyc
nghién ciu. Theo céch nay, mot mat viéc lya chon cac mau kiém ching dugc tién hanh
tir anh Google Earth dé dinh luong d6 chinh xac ciia phan loai SVMs vai ma tran sai 1an [54].
Mt khac, duong bao cua 16p pha mit dat tach ra tir két qua phan loai duoc chong phu
truc tiép trén anh Google Earth dé xac dinh mirc do tring khop gitra hai bo dir liéu nay [55].
Mot dot khao sat thuc dia cling duoc thuc hién vao thang 01/2021 dé ddi chiéu két qua
thu duoc vai thuc té. Anh chup tai mot s6 dia diém trén thuc dia dwogc trinh bay ¢ Hinh 2.
Vi tri caa chdng pht hop véi dia diém phan b dira nudc dugc tach ra bang phan loai anh
SVMs (Hinh 10).

* Mdu kiém ching

Cac loai lop phu mat dat cé thé dugc nhan dién rd rang théng qua giai doan mat
thuong anh Google Earth do d6 phén giai khong gian cao so véi anh Sentinel-2A. Hinh 5
dudi déy trinh bay cac yéu t giai doan mat thuong cho anh vé tinh [56].

Theo nguyen tic ndy, dira nudc duoc ldy mau kiém ching trén anh Google Earth
theo cac yéu t6 cu thé:

Vi tri: dira nude thuong ndm gan cac ving nude nhu ao nudi trong thuy san, noi chira
nude dé nudi cac sinh vat nudc min bao gom ca, tom, dong vat than mém, vv. Cay dura
nudc ndm gan & bd séng hoac cira song (Hinh 6).
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Susipxépkhing fom= == ==t Am = m = — Mirc do
phire tap

gian ctia tong mau

Kich thudc

Hinh 6. Dira nueéc trén (a) anh Google Earth, (b) thé gidi thuc

Cau trac va hinh dang: d& phan biét cau tric cua dira nudc vai cc loai thuc vat khac
vi phién 14 ctia dira nudc thudng tao cau tric min hon so véi ring ram nhung thé hon so
VGi ruong hoa mau. Ngoai ra, 14 cia chiing tao thanh phién don c¢6 hinh dang dai (Hinh 7a-c).

Sdc va mau: dira nude thudng c6 mau xanh dam trén anh t6 hop mau ty nhién caa
Google Earth. Diéu nay gilp phan biét dira nuéc voi cac thuc vat khac nhu ring ram, hoa
mau (Hinh 7a-c).

Két hop: 1a dau hiéu gian tiép cho phép nhan biét sy c6 mat cua ddi twong ma khong
thé nhan thuc truc tiép dugc. Tuy nhién, su hién dién caa ching c6 thé duoc xac dinh
thdng qua cac dau vét con sot lai trén mat dat. Vi dy, trong ring dira nudc, thuong co
nhiéu dong nudc nho day nude, khong ton tai trong ring trén can hoic ruong trong trot
(Hinh 7a).

(a) (h) ()
Hinh 7. Sw khéc bi¢t ciia mét sé kiéu thim thue vat trén inh Google Earth:

(a) Dira nurde, (b) Rirng ram, (c) Hoa madu
B6 dir liéu kiém chung bao gdm 10 mau vai trung binh 200 pixel/mau cho mai loai
16p phu.
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* Pdnh gid dg chinh xac qua mdu kiém chieng

Do chinh xéac cua phan loai duoc xem xét thdng qua ma tran sai lan [70] va hé
s6 Kappa [57]. Cu thé, cac loai 16p phu mét dat thu dugc tir phan loai SVMs dugc so
sanh véi cac mau kiém chting, xac dinh bang cach giai mét thuong trén vé tinh c¢6 do phan
giai khéng gian cao cua anh Google Earth chup trong cung khoang thoi gian (15/07/2019).
Mot s6 chi sb duoc thé hién tir ma tran sai lan: do chinh xac nguoi ding, d6 chinh xac
cua nha san xuat dugc trinh bay trong Bang 4. Céc thong s6 thong ké cho thay do chinh
x4c tong thé dat 88,67% va hé s6 Kappa dat 0,84 12 muic cao phu hop theo Wilhelm Kirch
(2008) [58].

Bdng 4. Dé chinh xéc phan logi ciia SVMs

Lép phia mit dat Ciia nha san xuat Ciia ngudi sir dung
Dtra nude 89,01% 92,91%
Khéac 90,00% 89,66%

* S0 sanh véi anh dé phan giai khdng gian cao

Dé xac thuc phan loai SVMs thu dugc, dudng bao cua dira nude dugc tach ra tir hinh
anh Sentinel-2A (07/02/2019) da duoc chdng Ién anh Google Earth (15/07/2019). Nam
khung ngau nhién dugc phong to trong Hinh 8 cho thay su trang khap vé mat hinh hoc
va vé chuyén dé giira hai bo dit liéu trong ngir canh klem ching.

L 0285 i 02 % 0 25 %0
Hlnh 8. So sanh dp che phii ciia cdy dira nwdc: (I) Cay dira nwéc tich tir Sentinel-2A. (11
Té hop mdu tw nhién ciia anh Sentinel-2A. (111) Puwong bao ciia diva nwéc dwoc trich xudt
phii trén dnh Google Earth. Vi tri ciia cdac khung, tham khdo Hinh 10
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2.3.2. Phan bé dira nwéc

* Khdi quat hoa pixel don lé

Sau khi phén loai SVMs, c&c cum pixel dai dién cho mang dira nudc nho va roi rac
kha phd bién trong két qua va duoc coi 1a nhidu. Nhidu khéng mong mudn nay c6 thé anh
hudng dén kha ning nim bit thong tin cua ngudi doc. Phuong phép loc duge dua vao
giai doan sau phan loai nhu mét giai phap thich hop dé khir nhiéu [59-61]. Céc bo loc
gilp loai bo cac pixel roi rac trong anh nhung van dam bao tinh nhat quan cua két qua.
Trong nghién ctu nay, bo loc Median véi kich thudc ctra s6 3x3 duoc &p dung cho san
pham phan loai. Két qua cho thay nhiéu da giam trong ban 6 phan b dir nuéc cudi cing
(Hinh 9).

DUY XUYEN| % DUY XUYEN|

'
(a) A (b)

Hinh 9. Cdc bui dira nwéc: (a) sau khi phdn logi (b) sau khi loc
* Sy phan bé khong gian cia dira nwéc
Hinh 10 cho thy két qua phan loai anh SVMs nay, hogc phan b khong gian cua dira
nu6c, da dugc thong ke 147 ha. Cu thé, rung dira nuéc chu yeu phan bo ¢ phia Bac, Dong
Bac thanh pho Hoi An, hay noi cach khac la ¢ ta ngan séng Thu Bon.

-

| Jo

Hinh 10. Phén bé ciia dira nwéc tai Khu duw trit sinh quyén thé giéi Cii Lao Cham -
Hpi An. Cac kKhung chir nhdt la vi tri ciia cac khung trong Hinh 8

CAac cum dira nudc trai dai tir Tay Béac xudng Pong Nam doc theo bo bién voi pham
vi khoang 4 x 10 km. Nhung sy vang mit ctia chling 1a dang chu y trén dao Cti Lao Cham.
Mang dira nude 10n nhét c6 kich thudc 0,5 x 1,0 km nam trén dia phan xa Cam Thanh,
gan bién Cira Pai. Hau hét cac mang dira nwéc nho nam réi réc trong cac khu dan cu hodc
doc theo cac bd ao nudi trong thuy san.

Khi giao cat giita 16p dira nudc v6i cac don vi hanh chinh thi két qua phan tich cho
théy dira nude hién dién trén dia ban cac xd Cira Pai, Cam Chau, CAm An, Cim Nam

192



Xdc dinh pham vi che phii ciia cdy diva nwde tai khu dw triv sinh quyén CU Lao Cham-Hgi An...

(TP. HGi An), xa Duy Vinh (huyén Duy Xuyén), xa Di¢n Duong (huyén DPién Ban), va
dién tich cua chung trén tung xa dugc minh hoa trong Hinh 11. S liéu théng ké cho thiy
dura nudc chlem dién tich 16n nhit trong img 87,2 ha ¢ phuong CAm Thanh, trong tng
v6i 59,3% tong dién tich.Pay 1a khu vuc nam sat v6i cira Pai, noi 6 méi trudng thuan
lgi cho cay diura nudce sinh trudng.

100
90

Dicn tich (ha)
w oo
S & S

S _ B _ N0 a_m _ ,,I
@; @a‘; o*q-.o“ &Gv;@ao é&@f@;@\f@@q; & ;,s“o;oj Q‘@i ;“‘j o 001 &
Hinh 11. Phdn bé diva nwéc trén linh thé khu vuc nghién ciru

* Thdo lugn

Cac chi s6 quang pho dugc sir dung rong rai trong nhiéu mg dung Vlen tham vi n6
cho phép tao ra cac kénh anh dan xuit ma trong do6 gia tri chi s6 cua 1 s6 loai 16p phu
quan tdm dugc 1am ndi troi va chiém wu thé hon cac loai 16p pha khac. Ciing nhu thyce
vat ngép man khac, dira nu6e bi ngap theo chu ky do mo6i truong sinh trudng trén bai tridu
nén tao ra cac dic diém quang pho khac so véi thuc vat trén can; cu thé nhu su hap thy
manh ning lugng trong cac dai song xanh lam va hong ngoai [62]. Vi vdy, cac dai song
nay dugc sir dung dé tinh toan kénh chi s6 va su két hop véi cac kénh gdc dé phan loai
thi 16p phii dira nudc tré nén tach biét v6i cac 16p phu khac do su chénh 1éch vé gia tri
trong cac kénh chi sé lién quan t6i thuc vt ngdp man.

Mot s6 cum dira nudc khong duoc thé hién trén ban do két qua hodc dién pha cua
chding nho hon so véi cac dic diém twong tmg duge dua ra tir giai doan mét thuong cua
anh Google Earth. Céc giai thich dugc chap nhan ring mot mat, o phan giai khéng gian
cua anh Sentinel-2A khong du tét nhu anh Google Earth dé phat hién cac thyc thé; mit
khéc, sau khi phan loai, bo loc Convolution da thu hep kich thuéc cua cac thuc thé hoic
d6i khi bo loc nay di loai bo hoan toan cac pixel don 1é khoi anh duoc phan loai néu
ching qua don 1é. Trén thyc té, trong nam 2019, ring dira nudc da bi dich bénh va l4 cua
ching trg nén Ga vang. Vi vay, thuat toan phan loai anh SVMs khdng thé phan biét duoc
cac mang ring dira nudc ndy trong khi giai doan mat thuong van nhan ra sy ton tai cua
dira nudc va loai thuc vat ndy da phuc hoi sau d6 vai nam.

3. Kétluan

Nghién ctru nay di cho thdy viéc két hop cac kénh anh gdc va kénh chi s6 pho tao
thuan loi tach dura nude khéi cac loai 16p phu mat dét khéc sau khi thuc hién phan tich
thanh phén chinh dé loai bo nhiéu trong bo dit liéu. Thuat toan Sen2Res mot mat gilp
nang cao do phan giai khong gian cta cac kénh anh Sentinel-2 nham bo sung thong tin
khéng gian va mat khac cho phép khai thac tdi da cac kénh da phd dé tang cuong do phan
giai pho trong viéc phan tach cac 16p phu mat dat bang phan loai huéng ddi twong véi
thuat toan SVMs. Céch tiép can nay cho phép tao thuan lgi cho viéc tach dira nudc tir
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cac loai 16p phu mit dat khac va tir d6 1ap ban d6 phan bd khong gian cia dira nude tai
Khu dur trir sinh quyén thé gi¢i Cti Lao Cham - Hoi An véi téng dién tich udc tinh khoang
147 ha vao nam 2019. Viéc kiém ching bang gidi doan mat thuong bang anh Google
Earth duoc chup trong cuing thoi gian cung cip do chinh xéac tong thé 1a 88 ,67% va hé so
Kappa 1a 0,84. Mic du, viéc cai thién d6 phan giai khong gian cho dai song ngin 1én dén
10 m da duogc ap dung dé phan biét cac thuc thé chinh xac hon, nhung do phan giai d6
con chua du tot va 1am cho mot sé mang dira nude nhé khong duge nhan dang trén anh
Sentinel-2A. Tuy nhién, két qua thu duoc van c6 thé giup chinh quyén dia phuong dé
xuat cac giai phap, chinh sach phu hop trong viéc bao ton tai nguyén thién nhién va phat
trién kinh té - xa hoi mot cach hai hoa hon & khu vuc ven bién nay. Mat khéc, sy phan b
cua dira nuée thé hién tinh trang cua no tai mot thoi diém chup anh vao nam 2019. Co thé
&p dung quy trinh twong tu cho cac anh vé tinh dugc chup trude day dé phét hién su thay
thé caa ring dira nuée bang cac 16p phu khac nhu ao nudi trong thay san hoic khu déan cu.
Nhu vay, viéc xac dinh su phan b khong gian cua ring dira nudc trong nghién cieu nay
la tién dé xac dinh su thay ddi cua nd trong mot giai doan cu thé, qua d6 gép phan du
doan san luong hai san trong twong lai vi méi trudng sdng niy cung cap noi wom gidng
cho nhiéu loai sinh vat bién.
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ABSTRACT

Detection of mangrove palm coverage at Cu Lao Cham-Hoi An Biospherer reserve
using Sentinel-2A data

Dang Vu Khac
Geography Faculty, Hanoi National University of Education

The mangrove palm grows at the Thu Bon river’s mouth. Mangrove palm has
contributed to the conservation of natural ecosystems, and the biological diversity of Cu
Lao Cham — Hoi An Biosphere Reserve, as well as the socio-economic development of
Hoi An city. However, in recent year, its coverage has been gradually reduced due to
human socio-economic activities. This study has used not only the raw bands of the
Sentinel-2A image but also some spectral indices have been calculated via the band ratio
for classifying land covers. The principal component analysis (PCA) was applied to these
all bands to eliminate redundant and noise contributions in data. Mangrove palm was
separated from other land cover categories with an object-based image classification
approach using Support Vector Machines (SVMs) algorithm because of its high
efficiency, performance, and flexibility. The obtained map indicates that mangrove palm
principally distributes on the left bank of Thu Bon River with a total area of 147 ha by
2019. The validation, was realized by comparing the classification results with random
samples through the visual interpretation of Google Earth high resolution image. The
error assessment shows that the overall accuracy is about 88.67% and the Kappa
coefficient reaches 0.84. Although there are some differences related to the spatial
resolution of Sentinel-2 images, such obtained results may support authorities in decision-
making by providing maps able to suggest necessary responses for the conservation of
mangrove palms this coastal area.

Keywords: mangrove palm, Sentinel-2, spectral indices, object-based classification,
SVMs.
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