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ABSTRACT

Land use/land cover (LULC) maps play an important role in statistics and
land use change monitoring and planning. However, previous studies of
mapping LULC by remote sensing data have typically relied on optical data,
which is easily affected by cloud cover in subtropical locations. To overcome
this, this study applied radar (SAR) imagery to generate a LULC map of Ca
Mau province, Vietnam. We used multi-temporal SAR imagery to generate a
LULC map for the year 2019 based on changes in VH backscatter values (dB)
over time and validation data collected from an in-depth field survey. The
classification results were able to distinguish the 6 main land use classes of
perennial crops, paddy rice, surface water bodies, built-up areas,
aquaculture, and forests, with a classification accuracy of 89.4% and the
Kappa coefficient of 0.79. The results are a promising step toward using
multi-temporal SAR data for monitoring land-use change dynamics and
planning support in remote subtropical locations.

TOM TAT

Bdn dé hién trang sir dung dat dong vai tro quan trong trong cong tac kiém
ké va dinh huéng quy hoach sir dung dét dai. Tuy nhién, cdc phwong phdp
xdy dung ban do hién trang sir dung ddt giai dodn tir anh vé tinh truée day
thuong sir dung dir liéu anh quang hoc nén dé bi anh hudng béi may. Vi vay,
muyc tiéu cua nghién ciu ndy la vmg dung anh SAR (study applied radar) aé
xdy dung ban dé hién trang sir dung dat. Trong nghzen ctru nay, chudi anh
SAR theo thoi gian dirge ding dé thanh Igp ban do hién trang sir dung dat,
dua trén co s& sy thay doi gia tri tan xa nguoc VH (backscatter values, dB)
cia cdc kiéu sir dung ddt theo thoi gian két hop voi két qua khao sdt thie dia.
Két qud nghién ciru di phan loai duoc 6 logi sir dung dat: dat trong lia, cdy
lu ndm, séng rach, dat 6, dat nudi trong thity san va rirmg. Két qua danh gid
cho lhd'y dé chinh xdc toan cuc dat 89,4% va hé sé Kappa 0,79. Két qud
nghién ciru cho thdy viée sir dung dnh SAR da thoi gian trong xdy diwng ban
do hién trang sir dung ddt cé kha nang g dung cao.

1. GIOI THIEU

Bong bang song Ciru Long (bBSCL) 1a khu vyuc
san xuat nong nghiép I6n nhat Viét Nam va 14 noi

c6 da dang sinh hoc ddc biét quan trong, duoc cong
nhan trén toan cau (Zhang et al., 2017). Nhirng thay
d6i s dung dit quy mo 16n dién ra _ngay cang
thuong xuyén do sy ting truong dan sb va mat do
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d6 thi hoa ngay cang nhiéu & DPBSCL (Minderhoud
et al., 2018). Nhitng thay doi sir dung dit nay c6 tac
dong tich cuc va tiéu cyc dén nhiéu van dé khac
nhau, bao gom hé sinh thai trén can, nhiét do bé mat
dét, khi hau khu vuc, chat luong dat, ché do thuy
van, 1 Iut, cac thién tai va dac biét 1a van dé an ninh
lwong thuc (Binh et al., 2021).

Ca Mau la mét trong nhiing tinh ven bién c6 dién
tich 16n nhat ving DPBSCL. Hé thong song ngoi
chang chit & Ca Mau d3 tao diéu kién thuan loi cho
cac hoat dong noéng nghiép va nudi trong thuy san.
Trong hai thap ky qua, hién trang s dung dét &
DPBSCL néi chung va tinh Ca Mau noi riéng da thay
dbi rat dang ké (Hanh et al., 2018; Lam et al., 2011).
Tai Ca Mau, su chuyén dbi sir dung dat c6 thé do hai
nguyén nhén chinh: viéc mé rong san xuit nudi
trong thity san dan dén suy giam dién tich rirng ngap
man va sy d6 thi hoa (Hauser et al., 2017). Trong
truong hop moi trudng thay doi va nhu cau st dung
dét cua con nguoi ngdy cang ting, viéc co dugc
thong tin sir dung dat dai han va chinh x4c 1a rit quan
trong trong cdc cong tac nghién cuu, quy hoach,
quéan ly dét dai va dac biét 1a trong cong tac bao ton
rirng Ngap man.

Ban d hién trang 1a thong tin quan trong va can
thiét trong cong tac thiét ké quy hoach va quan ly
dét dai. Ban dd hién trang sir dung dat dugc xdy
dung 5 nam mét lan, trong khi d6, do che phu dat
cia ving PBSCL thudng xuyén thay dbi va viéc sir
dung cac ban do6 khong dugc cap nhat co thé ching
s& khong thé hién duoc viéc sir dung dat ¢ hién tai.
Khao sat hang nam cho toan tinh 14 ton kém va doi
hoi nhiéu lao dong. Ngoai ra, néu chi s& hitu chuyén
d6i trai phép tir loai dit nay sang loai dét khac,
khong dang ki va trinh bao cho S¢ Tai nguyén va
Maéi truong, diéu nay c6 thé anh huong dén d6 chinh
xac cuiia ban d6 hién trang st dung dat (Khanh et al.,
2020)

Ngay nay, viéc str dung vién tham trong giam sat
tai nguyén ndi chung va 1ap ban d6 hién trang sir
dung dat néi riéng dang dan trg nén phd bién va
mang lai nhiéu hiéu qua (Gadrani et al., 2018;
Steinhausen et al., 2018; Sanchez & Schroder,
2019). Tuy nhién, viéc thuong xuyén bi may che
phu dugce coi 1a mot thach thirc d6i voi viée giam sat
tai nguyén bang cac cam bién da phd (Xiao et al.,
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2006). Vi cac nude nam ¢ ving nhiét doi nhu Viét
Nam, viéc thu thap duogc cac dir liéu khong bi anh
huéng boi may 1a rat it trong nam. Trong khi do, tu
liéu anh radar do mé tong hop (synthetic aperture
radar - SAR) thi khong phu thudc vao diéu kién thoi
tiét, ngay va dém. Viéc c6 dugc dir lidu anh co do
phan giai cao va khong bi anh huong bai thoi tiét 1a
rat quan trong trong mot sé nghién ctru, dic biét
trong thanh 1ap ban d hién trang st dung dat. Chinh
vi thé, nghién ctu da sir dung chudi anh SAR
(Sentinel-1A) da thoi gian dé thanh 1ap ban do hién
trang str dung dét.

Muc ti€u cua nghién clru nay la danh gia mtrc do
hiéu qua cuaa viéc sir dung dir liéu anh Sentinel-1A
da thoi gian trong thanh 1ap ban d6 hién trang sir
dung dit, ddng thoi danh gia su phan bd sir dung dat
tai tinh Ca Mau nam 2019.

2. PHUONG PHAP NGHIEN CUU
2.1. Dirliéu anh Sentinel-1A va tién xir Iy anh

Sentinel-1 1a mot hé thdng quan sat Trai dat dya
trén SAR bao gdbm hai vé tinh Sentinel-1A va
Sentinel-1B, mdi vé tinh véi chu ki 1ap 1a 12 ngay.
Néu duogc sir dung cing nhau, ca hai vé tinh cung
cap dit liéu véi chu ki lap 6 ngay. Sentinel-1A duoc
chup ¢ bang tan C c6 tan s6 5.405 GHz va do dai
song 56 nM. N6 cung cap hinh anh trong bon ché do
thu nhan khac nhau va khong phu thuge vao diéu
kién thoi tiét (Ahmad & Dongkyun, 2019). Céc hinh
anh duoc st dung cho nghién ctru duoc chup ¢ ché
d6 giao thoa dai quét rong (IW — Interferometric
Wide Swath) vi ddy 1a ché d6 hoat dong mic dinh
cho cac tng dung 1am nghiép, néng nghiép va tai
nguyén thién nhién khac (Bazzi et al., 2019; Soudani
et al., 2021; Dong et al., 2021). Phan cuyc VH dugc
su dung thay vi phén cyc VV vi n6 cung cap nhiéu
thong tin co gié tri va cd mdi trong quan cao véi cac
giai doan phat trién cua thyc vat (Ndikumana et al.,
2018; Hoa et al., 2018). T4t ca c6 12 hinh anh tuong
rng véi mdi thang trong nam, chung di duoc tai
xudng. Thuc té, c6 thé thu nhap sb lwong anh nhiéu
hon, tuy nhién, d6i v6i 1ap ban d6 hién trang sir dung
dat, sy thay ddi gia tri tan xa nguoc VH (dB) theo
ting thang dé phan biét cac loai hién trang 1a can
thiét nhat. Cac thong s vé dit liéu anh duoc thu thap
dugc thé hién ¢ Bang 1.
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Bang 1. Chi tiét dir li¢u dwoc sir dung trong nghién ciru

Théng s6 k§ thuit Sentinel-1A
Neav chu 01/1/2019, 06/2/2019, 02/3/2019, 07/4/2019, 01/5/2019, 06/6/2019,
gay chup 12/7/2019, 05/8/2019, 10/9/2019, 04/10/2019, 21/11/2019, 15/12/2019

Ché d6 chup Giao thoa dai quyét rong (IW — Interferometric Wide Swath)

Phan cuc Pon phan cuc VH

Mire xit 1§ 1(\3/11'10 level 1, da dwoc xir Iy va tinh chuyén vé gia tri mat dat (ground range-
RDH).

Do phan giai khong gian 10m

Kénh Kénh C (5,4 GHz)

Thoi gian lap 12 ngay

Céc dit ligu duoc thu thap duoc tién xir 1y theo
cac budc sau:

Budc 1: Loai bé nhiéu (noise removal)

Ngoai cac nhiéu 16m dém, anh SAR con bi anh
hudng boi nhidu nhiét, dic biét khi cong sudt tan xa
ngugc thép. Loai bo nhiéu nhiét dugc sir dung dé
giam hiéu tmg nhidu trong két cdu giita cac dai phu,
dic biét, @& binh thuong hoa tin hiéu cua tan xa
nguoc trong toan bd hinh anh radar. Pong thoi, viée
loai bo nhiéu nhiét giup giam sy gian doan giita cac
dai phu cho moi canh trong cac ché d¢ thu nhan da
vung (Elfadaly et al., 2020). ESA (European Space
Agency) cung cap thong tin nhidu nhiét cho mdi
hinh anh trong t¢p dinh dang XML (Park et al.,
2018). Viéc loai bé nhidu dugc thyc hién trén phén
mém SNAP 7.0 thong qua chirc niang S-1 Thernal
Noise Removal.

Budc 2: Hi€u chinh buc xa (calibration)

Dé chuyén gia tri diém anh thanh gia tri tin xa
ngugc duge hiéu chinh birc xa thi tAt ca cac thong
tin can thiét co trong dir liéu radar phai dy du.
Vector hiéu chinh bao gdm céc thong tin siéu dir liéu
kém theo dir liéu radar nhim cung cap thong tin
diém anh c6 thé lién quan tryc tiép dén tan xa ngugc
radar ctia mdi canh. Budc nay duoc thuc hién bé“mg
cong cu Calibration trong phin mém SNAP 7.0
(Elfadaly et al., 2020; Filipponi, 2019)

Budce 3: Loc dir liéu (filter)

Hinh anh SAR luén chita cac ddém khéng co dit
lidu (dir liéu rdng), chung lam suy giam chat luong
hinh anh va gay kho khan trong qua trinh phan tich
anh. Cac d6m nay 13 hoan toan ngau nhién vi bo cam
khong nhan dugc tin hiéu phan hoi (tan xa) tir dbi
tuong do tin hi¢u bi phén tdn manh. St dung bd loc
dé loai bo cac ddm nay trén anh radar 1am tang chét
luong hinh anh va nang cao dg chinh xac cua phan
tich anh.
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Enhanced Lee filter dugc ching minh 1a vuot
troi so vdi cac bo loc khac vi kha nang bao toan cac
canh, cac ddc trung tuyén tinh, muc tiéu diém va
thong tin két cAu (Lee et al., 1994; Filipponi, 2019).
Enhance Lee filter da duoc thl_l‘C hién bai cac tac gia
nhu Qu et al. (2020) va Elfadaly et al. (2020). Trong
nghién ciru nay, dir liéu duoc loc bang Enhanced
Lee Filter va duoc thuc hién béng cong cu Product
Speckle Filter trong phan mém SNAP 7.0.

Budc 4: Nin chinh hinh hoc (Terrain correction)

Hiéu chinh hinh hoc nham hiéu chinh cac sai s6
do anh huéng cua cau hinh chup nghiéng cta hé
thong radar, chénh cao d9 dia hinh t6i vi tri diém va
chuyen toa do cac diém anh vé cung mdt hé toa do.
Chirc ning Terrain Correction trong phan mém
SNAP 7.0. (Elfadaly et al., 2020) duoc sir dung dé
hiéu chinh hinh hoc.

Budc 5: Gidi han khu vuc nghién ctru (Subset)

Anh Sentinel-1 véi bé rong vt quét 250 km, anh
chuyp toan khu vuec DPBSCL. bé gidi han lai khu vuc
nghién clru cling nhu giam dung lugng luu trir va
thoi gian xtr 1y, dit liéu khu vuc nghién ctru dugce cét
béng chirc nang Subset trong phan mém SNAP 7.0
(Haas & Yifang, 2017; Fu et al., 2017).

Budc 6: Chuyén sang sigmaO dB (Convert to
sigma0 dB)

bay la bude cubi cung ciia quy tﬁrinhﬂtién xu 1y,
dqn vi h¢ s0 tan xa ngugc dlgqc ghuyén d6i thanh dB
bang cach st dung phép bién doi logarit (Filipponi,
2019).

2.2. Khao sat thue dia

Dix liéu thuc té cho nghién ctru nay da dugc thu
thap vao thang 8 nam 2019. Muc dich tht nhit cua
cudc khao sat nay la xac dinh su twong quan gira
hién trang sir dung dat véi tin hiéu tan xa ngugc VH
(dB) trén chudi anh Sentinel-1A. Viéc xac dinh
dugc sy thay doi gia tri tan xa nguoc cua timg Kiéu
sir dung dat dong vai tro quan trong trong viéc phan
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loai hién trang sir dung dat. Muc dich thir hai 1a kiém
dinh hién trang, x4c dinh chinh xac nhitng diém con
nghi ngo, tir két qua khao sat thuc té ddi chiéu véi
ban d6 da duoc giai doan dé danh gié d6 chinh xac.

Tdp 58, S6 4A (2022): 45-54

Vigc thu thap cac diém méu 1a hoan toan ngau nhién,
bao gom cac loai sir dung dat duoc thé hién trong
Hinh 1.

b) Thity san

e) bt &

f) Song rach

Hinh 1. Cac loai hién trang khao sat thue dia

TR,
5 =

KIEN GLANG ) -

BAC LIFC

Hinh 2. Sy phén b6 cac diém thwe dia

Trong nghién ctu nay, 260 diém thuc dia da
dugc thu thap. Trong d6, 80 diém (chiém 30,7%)
dugc sir dung dé xac dinh sy tuong quan giita cac
loai hinh str dung dét véi tan xa nguoc VH (dB) trén
chudi anh Sentinel-1A va xay dung thuat toan phan
loai trén Raster Calculator, 180 diém con lai (chiém
69,3%) dung dé danh gia do chinh xac két qua giai
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doan. Trong d6, mdi loai hi¢n trang tuong ung téi
30 diém va viéc lya chon cac diém 1 hoan toan ngau
nhién. Céc diém thuc dia dugc ghi nhan hién trang,
toa do GPS va chup anh c6 gin thé toa do. Su phan
bd cac diém thyuc dia dugc thé hién & Hinh 2.

2.3. Phan loai hién trang sir dung dét va

danh gia d chinh xac

Raster Calculator (QGIS) cho phép nguoi dung
thuc hién cac phép tinh trén co s& gia tri diém anh
hién c6, diéu nay cho phép ngudi ding phan loai cac
dbi tuong sir dung dat dua trén viée xay dung mot
bo quy tac. Trong nghién ctu nay, mot bd quy tic
phan loai cho tirng loai hinh str dung dét da duoc xay
dung dwa trén su thay dbi gia trj tan xa nguoc VH
(dB) qua céc thang trong nim cua ting loai ddi
tuong. Két qua thyuc dia dugc dung dé ddi chiéu véi
su thay di tan xa nguoc VH (dB) trén anh cua timng
loai hinh st dung dat. Dng thoi, phuong phap thir
sai dugc sir dung dé chon bd quy tic chinh xac nhat.
Gia trj tan xa nguoc VH (dB) cua cac dbi tuong sir
dung dat duoc thé hién & 0.
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Bing 2. Pic diém tin hi¢u tan xa nguoc (dB) dwoc sir dung trong phén loai

Doi twgng Gi4 tri tin xa ngugc VH (dB)

Cay lau nam/ Rung -20<dB< -10

bit ¢ dB= -10

Dit trong Lua Thay dbi theo muia vu

Song rach dB< -20

Thuy san Thay ddi theo hudng phirc tap, khong xac dinh

Ma tran sai s6 phan loai (Thach, 2005) va hé sé
Kappa (Cohen, 1960) dugc sir dung dé danh gia do
chinh x4c phan loai anh. Hé s6 Kappa dugc tinh toan
theo cong thuc:

K == (Cohen, 1960)

Trong d6: K 1a hé s6 Kappa
T 1a d6 chinh x4c toan cuc cho béi ma tran sai s6

E 1a dai luong thé hién sy mong mudn phan loai
chinh xac c6 thé doan truéc

Khao sat
thye dia
1. Loc b6 nhiéu I
2. Hi¢u chinh birc xa o 2 .
- ‘ T30 chudi inh ‘ i
ey | 3. Loc dir li¢u m—p: (Laiircsltl:;l‘(li':l ) Phéin logi anh Dahn’h hgla’do
4. Hiéu chinh hinh hoc . J chinh xdc
5. Cat anh I
Thong ké
dién tich

Hinh 3. Quy trinh thwc hién nghién ciu

3. KET QUA VA THAO LUAN
3.1. Suthay d(‘ii gid tri tdn xa nguec VH (dB)
cua cac kiéu sir dung dat theo thoi gian

Qua nghién ctu, c6 thé thay, su khac biét rat rd
rang vé dic diém tin hi¢u tan xa nguoc (dB) phan
cuc VH cua 5 loai hinh st dung chinh tai tinh Ca
Mau bao gom dét &, dat trong Ita, thuy san, song
rach va cdy lau nim/riing, két qua dugc thé hign
trong 0. Gid tri tan xa nguoC cua phan cuc VH (dB)
¢6 mdi twong quan chit ché véi cac giai doan phat
trién cua lua. Tan xa nguoc thap & giai doan sinh
trung cua lua, co thé nhan thay & thang 6 hay thang
10 va thang 11 nhu trén biéu dd. Tir giai doan sinh
dudng dén trudng thanh, tan xa nguoc c6 xu huéng
tang dan dén cuc dai va c6 xu hudng giam dan khi
dén gan thoi diém thu hoach do laa bét dau kho héo.
Khéc véi lta, dat xay dung, song rach va cdy lau
nam/rimg thudng c6 xu huéng 6n dinh, it co su thay
doi. Piém khac biét ctia ba loai ddi tugng nay la dat
xay dung dugc dic trung boi gia tri cao (thuong lon
hon hoic biang -10), séng rach dugc dic trung boi
gia tri thap (thuong nho hon -18) con cy lau nim
va ring thuong dao dong trong khoang -10 va -18.
Do v6i dat nudi trong thiuy san, dbi tuong nay
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thuong c6 xu hudng thay doi theo thoi gian nhung
khong theo mua vu nhu lta, dat nudi trong thuy san
thay d6i mot cach phuc tap, kho xac dinh.

Tuy nhién, mét s6 khu vure nuéi tréng thuy san
ngap nudce quanh nam lai c6 dang tin hiéu gidng nhu
dbi tuong song rach. Didu nay dan dén nhing nham
13n trong qua trinh phan loai. Thyc té, hai dbi tuong
nay c6 thé d& dang phan biét dugc béng mét dya vao
hinh dang cta chung. Vi vay, phuong phap giai doan
anh bang mit ciing da duoc 4p dung dé nhan biét cac
dbi twong nay.

Déi véi rimg va cay lau nam, thuc té khong c6
su khac biét vé dang tin hiéu giira hai ddi tugng nay.
Vi vay, thuat toan phan loai dugc xay dung khong
phan biét hai dang déi twong nay. Ring duogc xac
dinh khi chung cau thanh mot hé sinh thai, co thé
phan biét chung véi cac ddi twong ciy lau nim dua
vao mat dg, Sy phan bd hinh dang cua chung.
Phuong phap giai doan anh bang mét két hop véi
nhiing hiéu biét vé khu vic nghién ciru va khao sat
thuc dia ciing duoc sir dung dé phén loai hai dang
dbi twong nay.
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Thing1 Thing2 Thing3 Thing4 ThingS Thing6 Thing7 Thing8 Thing9 Thing 10 Thing 11 Thing 12
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-30.00
-35.00
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Lioa —e—Sding

~&— Ciy liu ndm/nimg

®—Thuy san —e—Data

Hinh 4. Pic diém tin hi¢u tan xa ngwoc theo thai gian cia cac kiéu sir dung dat

3.2. Két qua phén loai anh

Véi viéc xay dung bo quy tic phan loai dua vao
dang tin hi€u tan xa ngugC cla cac doi tuong St
dung dat qua cac thang trong nam, 6 loai hinh st

30000.0

100000

dung dét chinh trén dia ban tinh Ca Mau dugc phan
loai, gom: dat trong lua, cay lau nam, dat o, dat nudi
trong thiy san, song rach va rimng. Két qua phan loai
anh duoc thé hién ¢ Hinh 5.
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510000.0

3100000

Hinh 5. Ban db hién trang sir dung dét tinh Ca Mau nim 2019

Két qua phan loai anh cho thay, nuéi trong thay
san 1a m6 hinh canh tac chinh tai tinh Ca Mau, mé
hinh canh tic nay hau nhu phéan bb dong déu & huyén
v6i mot dién tich 16n. Bén canh d6, rimg ciing chiém
mot dién tich kha 16n va c¢6 xu hudéng phan bd ¢ cac
huyén ven vién, dic biét phan b6 nhiéu ¢ huyén
Ngoc Hién va U Minh. Dt tréng lua chiém dién tich
nho, phan bb chi yéu ¢ huyén Tran Vin Thoi. Dya
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vao dang tin hi€u tan xa ngugc VH (dB) nghién cuu
cling nhan thidy mé hinh canh tac laa & khu vuc
huyén Tran Van Thoi chi yéu 1a lta 2 vu. Cay lau
nam phan b dong déu ¢ cac huyeén, c6 xu huéng tap
trung theo cac tuyén séng va duong giao thong. Dit
& phan bd tai trung tim cac huyén/thanh phd, ngoai
ra ciing ¢6 xu hudng tap trung theo tuyén séng va
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dudng giao thong. Song rach hau nhu phéan b6 dong
déu trén dia ban tinh.
3.3. Do chinh xac két qua giai doan

Dua vao cac diém khao sat thuc dia da thu dwoc
vao thang 8 ndm 2019, trong nghién ctru nay c6 120
diém dugc sir dung, twong ng vdi 30 diém cho mdi
loai hinh str dung dat. Két qua danh gia do chinh xac
duoc trinh bay ¢ 0. Két qua danh gia do chinh xac
v&i d6 chinh xac toan cuc 13 89,4% va hé s Kappa
12 0,79. Két qua cho thay viéc st dung dir liéu anh
Sentinel-1A da thoi gian trong thanh 18p ban d6 hién
trang sur dung dat 1a rat hiéu qua. Viéc nham lan giira
céc d6i twong voi nhau 1a rat it do tin hiéu tan xa

Bang 3. Ma trén sai so6 phén loai
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nguoc VH (dB) ciia mdi loai d6i twong 1a khac nhau.
Tuy nhién, vin c6 nhitng ngoai 1¢ dan dén nham lan
trong qua trinh phén loai anh, vi du tin hiéu tan xa
nguoc cua dat nudi trong thity san phan 16n 13 ting
giam khong theo quy luat, rat phuc tap. Tuy nhién,
mot 6 mo hinh nuéi trong thay san & Ca Mau lai co
xu huéng ngap nude quanh nam nén co6 gia tri tan xa
nguoc (dB) twong tu nhu dbi twong song rach. Mat
khéc, tin hiéu cta ring va cay lau nam la nhu nhau,
viéc phén loai ring con phu thudc vao méat do, su
phan bé va hinh dang cua chung. Lai phan loai ciing
¢6 thé do su hién dién cua cac diém anh hdn hop,
trong d6 mot s6 ving thudng trong hai dén ba loai
cdy trong cung mot lac.

Giai doan Do chinh xac

| 1 1l v \Y/ VI
| 24 0 0 1 5 0 80,0%
. | 0 26 1 0 0 3 86,7%
Thuedia ), 0 1 29 0 0 0 96,7%
v 0 0 0 27 3 0 90,0%
Vv 1 0 0 2 27 0 90,0%
VI 0 2 0 0 0 28 93,3%
DCXTC 89,4%
Hé s6 KAPPA 0,79

Trong do: I: song rach, 1I: cdy lau nam, 1II: dat o, IV la lua, V: thuy san, VI: rang

3.4. Phén bb dién tich cac kiéu sir dung dat

Ca Mau 1a tinh ven bién nén trén dia ban dat nudi
trong thiry san chiém dién tich rat dang ké: 303.272
ha (chiém 58,7%) va phan bd ddng déu trén cac
huyén. Cac mé hinh nuéi trong thily san dic trung
nhu nuoi tom tham canh, quang canh, quang canh
cai tién, lta tom va dot pha méi véi md hinh nudi
tom siéu tham canh. Rimg c6 xu hudéng phan bd
nhiéu & ven bién (rimg phong ho va rimg dac dung),
mot s6 c6 xu huéng phan bd trong noi dia (ring
tram). Tong dién tich dat rimg toan tinh Ca Mau la
106.855 ha (chiém 20,7%). Pt ring 1a loai hinh str
dung dét co dién tich 16n thi hai tai tinh Ca Mau, c6
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vai tro quan trong trong viéc diéu hoa khi hau, phat
trién kinh té ciing nhu bao vé duong bo blen Cay
lau nam c6 xu hudng phan bd theo cac tuyén song
va dudng giao thong, véi dién tich 64.621ha (chiém
12,5%). Pat & chiém dién tich twong dbi it voi
3.504ha (chiém 0,7%). Pét ¢ thuong co xu hudng
tap trung ¢ trung tdm cac huyén, thanh phd va phan
b doc theo cac tuyén song va dudng giao thong.
Dit trong lta véi dién tich 22.719 ha (chiém 4,4%)
va chu yéu 1a Ita 2 vut do rong lta con kha han ché,
chi phan bé & mét sb khu v nhit dinh. Séng rach
véi dién tich 15.514 ha (chiém 3%) va c6 xu huéng
phan b ddng déu & cac huyén.
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Hinh 6. Dién tich cac kiéu sir dung dét trén cac huyén tai tinh Ca Mau nim 2019

Hinh 6 cho thdy & tat ca cac huyén thi dat nuéi
trong thiy san déu chiém dién tich kha dang ké,
nhiéu nhat 1a & huyén Pam Doi v6i 58.889 ha,
chiém 19,4% tong dién tich nuéi trdng thiy san
cua tinh. Ngoai ra, mot sb huyén ciing c6 dién tich
dét nudi trong thiy san kha 16n nhu Théi Binh
(55.226 ha), Cai Nudc (32.926 ha). Rung tap trung
nhiéu ¢ hai huyén Ngoc Hién véi 36.633 ha
(34,3%) va U Minh véi 37.164 ha (34,8%). Trong
d6, huyén Ngoc Hién vai phan Ién dién tich 1a
rung dac dung va rung phong hg, huyén U Minh
hau nhu 1a rimg tram. Cac huyén khéc ciing co
dién tich rung kha 16n, riéng huyén Cai Nudc va
thanh phé Ca Mau khong ¢6 rimg. Dat & hau nhu
phan b dong déu va khong c6 sy chénh 1éch nhiéu
giita cac huyén/thanh phé. Dién tich dat & phan b
nhiéu nhat ¢ Thanh phd Ca Mau véi 922 ha,
(chiém 27,2% dién tich dat & cua tinh). Cay lau
nim va song rach cling twong ty nhu dat &, phan
bd ddng déu va khong cé su chénh 1éch nhiéu giia
cac huyén. Dat trong Ita chi tap trung & mot s khu
vuc nhit dinh, do dic trung cua vung nén viéc
canh tac lua con gap kho khan, di¢n tich Iua chu
yéu phéan bd ¢ huyén Tran Vin Thoi véi 19.297 ha
(chiém 85% dién tich lua trén toan tinh).

Nhin chung, viéc st dung dir liéu Sentinel-1A
da thoi gian vé6i nhitng wu diém 1a khong bi anh
huéng boi didu kién thoi tiét, ngay va dém, do
phan giai khong gian cao (10 m) va c6 mdi twong
guan cao Véi cac giai doan phat trién cua thuc vat
da thanh 1ap dwoc ban dd hién trang s dung dét
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tinh Ca Mau c6 d6 chinh xac cao. P§ chinh xac
toan cuc 1a 89,4% va hé s6 Kappa1a 0,79. Két qua
duoc ghi nhan rat tt, tuy nhién, nhitng han ché
van con va can dugc khic phuc trong tuong lai. Su
nham Ian gitra cac loai hinh sir dung dat do dang
tin hiéu khong c6 su khac biét van ton tai, dién
hinh 1a sy nham I3n giita thay san va song rach,
rimg va cdy lau nim va mot phan 1a su hién dién
ctia cac diém anh hdn hop. Trong d6, mot s6 ving
thudng trong hai ba loai cay trong cung mét ltc.

4. KET LUAN

Két qua phan loai anh véi do chinh xac toan
cuc 1a 89,4% va hé sé Kappa 1a 0,79 da thanh 1ap
duoc ban dd hién trang sir dung dét tinh Ca Mau
nam 2019 véi 6 dbi tuong sur dung dat chinh la
song rach, cdy lau nam, dat trong laa, dat o, dat
nudi trong thiy san va rung. Trong do, dat nuodi
trong thuy san chiém dién tich chu yéu. Nhin
chung, viéc st dung dit liéu anh Sentinel-1A da
thoi gian trong lap ban dd hién trang sir dung dat
1a rat hiéu qua va co thé sir dung phuong phdp nay
trong cac cong tac nhu thong ké, kiém ké dét dai.

Tuy nhién, phuong phép nay lai cho thay su
nham lan gita dat nudi trong thiy san véi song
rach va nguoc lai. Do d6, viéc ap dung phuong
phap phan loai dua trén dbi tuong s& gitp giam
thiéu sai s6 nay. Bdng thoi, cac dit liéu anh quang
hoc nhu Sentinel-2 c¢6 thé dwoc két hop dé thu
duoc két qua tdt hon.
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