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TOMTAT 
Liia la mot trong nhOng loai ciy trong chinh dong vai tro quan trong trong van de an ranh lumig thuc, dSc 
biet trude b6i cdnh biln ddi khi hau va gia tang dan so, nen viec xay dung cong cu giam sat phan bd dien 
tich vung trong liia va ca can miia vu la rat can thiet. Tir nam 2014, du lieu vî n tham radar - SAR (Synthetic 
i^erture Radar) thu thap bm ve tinh Sentinel-IA da duge cung cap mot each Hen tuc va miSn phi. Du lieu 
SAR khdng bi anh hirong boi dieu kiSn khi quyen, anh sang mat trdi va c6 the thu nhan duac tin hi^u xuyen 
qua c^c ddm may va khoi ngay ca trong mua mua, vao ban ngay va ban dSm neu so sanh voi dij lî u viSn 
tham quang hpc. Sir dung dO lieu SAR da thdi gian cd thi cung cap cac giai phap ben vung cho cac thach 
thicc ve viec lap ban dd va giam sat miia vu lua cho cac quoc gia nam trong khu vuc gid miia nhiet ddi nhu 
Viet Nam. Trong bai bao nay, vung trdng liia cr dong bang song Hong nSm 2018 dupe phan tich bang each 
su dung du lieu anh viln tham Sentinel-IA da thdi gian vdi bang tdn C, dp phan giai khong gian 20 m. Ket 
qua danh gia ban dd lua nam 2018 so vdi du lieu thuc dia cd do chinh xac toan cue va he sd Kappa cho vu 
ddng xuan la 92% va 0,81; cho vu miia la 94% va 0,87. Ket qua nghien ciru chung to iing dung tilm nSng cua 
dii lieu SAR Sentinel-1 da thdi gian cho viec lap ban dd dien phan bd ltia phuc vu cho quan ly ndng nghidp d 
quy mo cap viing. 
Tu khda: Ban dd Ida, dong bing song Hdng, viSn tham, SAR, Sentinel-1. 

1.0ATVAN0E 

Liia la loai Iuong thirc chu ylu cho phan Idn dan 
sd tren fhl gidi, dac biet la d cae viing dang phdt 
tiiln thude chdu A, chau My La tinh va chau Phi 
(Dobermann va Fairhurst, 2000). Ngoai ra, biln doi 
khi hdu ddn din su gia tang cac hien tugng thoi tilt 
khdc nghiet nhu ban han va lu lut, cd thi phd huy vu 
liia va tac dgng din an ninh luong thuc va sinh ke 
ndng dan d quy md khu vue. Do dd, viee xac dinh 
dien phdn bd viing trdng lua va lap ban do mua vu vdi 
do chinh xde eao va kip thdi Id rdt can thilt, nhdm 
cung cap thdng tin him ich cho cong tdc quan Iy 
ndng nghidp, hd trg' hoach dinh chinh sach va dam 
bao an ninh luang thue. 

Cdc phuong phdp truyen thong trong viec xac 
dinh di$n tich va phdn bd ca edu miia vu lua tren mgt 
khu vuc rgng Idn la hi gidi ban v l mat khdng gian va 
bi chi phdi boi cac cugc dilu tra tdn kem, tdn nhilu 
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cong sue, thdi gian va cac phuang phdp ude luong an 
chita sai sd. Trong khi dd, viec sii dung cdc bg cam 
bien tir xa dat tren ve tinh cd thi hd trp' vi|c thdnh 
lap ede ban dd cho eac khu vue rgng Idn mdt each 
kip thdi va gdn thoi gian thuc. Trong dd, cam biln 
radar cd kha nang tao anh b l mat ti-di ddt ngay ca 
trong dieu kien may che phu, ca ngdy va dem, vi vay 
se hieu qua hon trong vi§c giam sat rudng lua (Le 
Toan et al., 1997). Ddi vdi canh tdc lua, lua dugc 
trong trong dat ngap nude, su thay ddi edc giai doan 
sinh trudng cdy lua cd thi lam thay doi gid hi tdn xa 
ngugc tren anh radar (Li etal., 2016). Dua vdo dac 
dilm nay cua tdn xa ngugc radar ddi vdi ruong lua cd 
till thdnh lap ban do vimg trdng lua va bdn dd ca cau 
miia vu lua. 

Dii lieu SAR sir dung phd biln trong giam sdt liia 
thong thudng Id kenh C (Inoue etal, 2014) vd kenh 
X (Rossi vd Erten. 2015). Du heu SAR kenh C dac 
biet phii hgp de theo doi va ldp ban dd lua (Torres et 
al., 2012) vi dp nhay cua cam biln kenh C ddi vdi 
sinh khdi thuc vat phu thugc vao loai cay ti-dng 
(Ferrazzoli, etal. 1997). Tir khi ve hnh Senbnel-IA 
va Sentinel-IB (Torres et al., 2012) duoc phdng l^n 
quy dao lan lugt vao nam 2014 va 2016, cung cap cho 
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ngudi sir dung dii heu mien phi, co chu ky lap l£ii 12 
ngay vd cd cac tm diem, chdng han nhu vdi mode IW 
(Interferometric Wide Swath) co do phdn giai khdng 
gian cao 20 m va dai quit rdng 250 km, cho phep thu 
duoe anh vdi chu ky lap lai 6 ngay d mdt sd khu vuc 
nhat dinh khi ki t hgp ca hai ve tinh. Chudi thdi gian 
day dac cua dii Ueu Sentinel-1 va kha nang truy cap 
dii heu miln phi d dd phan giai khdng gian cao mang 
din ca hgi thuan lgi trong gidm sat su tang trudng 
cay liia gdn thin gian thuc d khu vue nghien cuu. 
Muc tieu cua nghien ciiu nay la sii dung dir lieu SAR 
Sentinel-IA da thdi gian trong giam sdt phdn bo dien 
tich canh tac liia, thanh lap ban d6 co can miia vu lua 
cho vimg dong bdng sdng Hdng (DBSH) vd ddnh gid 
kiem chiing ki t qua bang dii lidu thuc dia. 

Z. Dir UEU VA PHUONG PHAP NGHIEN CUU 

2.1. DGh$u sii dung 

Ddng bang sdng Hong (hay chdu thd song 
Hong) la mgt vung dat rgng Idn ndm quanh khu vuc 
ha luu sdng Hdng thugc mien Bdc Viet Nam, viing 
dat bao gom 11 tinh va thdnh phd; Quang Nmh, Vmh 
Phuc, Ha Ngi, Bdc Ninh, Ha Nam, Hung Yen, Hai 
Duang, Hai Phdng, Thai Binh, Nam Dinh, Ninh 
Binh. Dong bdng sdng Hong la mpt trong hai vua Iiia 
cua Viet Nam, cd nhi|m vu cung cdp luong thuc cho 
cdc tinh phia Bdc va mgt phan danh cho xudt khau. 
Tong didn tich tii nhien cua DBSH Id 21.260 km^ 
chilm 6,4% di|n tich tu nhien cua ca nuoc (Tdng cue 
Thdng k^, 2018). 

Sentinel-1 la td hgp ve tinh vdi cdc muc tieu 
chinh Id giam sat biln va dat liln. Muc tieu cua 
nhi^m vu Id cung cdp hen tuc dii lieu SAR kenh C sau 
khi sir menh cua hai ve tinh ERS-2 vd ENVISAT kit 
thue. Dl ihuc hien dilu nay, cac vd tinh mang theo 
mgt cam biln C-SAR, cung cap hinh anh cd dp phdn 
giai trung binh va cao trong mgi dilu kien tbdi tilt. 
C-SAR cd kha nang thu dugc hinh dnh ban dem va 
phdt hien chuyen dgng nhd tren mat ddt, dilu ndy rat 
hiiu ich cho viec gidm sdt trdn dat Uln va bien. 
Sentinel-1 thu nhan d' cac che do phan cue; phan cue 
don W (hoac HH) va phan cue doi W+VH (hoac 
HH-HHV), vdi chu ky lap 12 ngdy. dd phdn giai khdng 
gian cao. Ve tinh Sentinel-IA duoc dua len quy dao 
vao ngay 3/4/2014 va ve tinh Sentinel-IB vao ngdy 
25/04/2016. Cam biln SAR ti-en ve tinh tiiu dugc 
hinh anh b bang tan C vdi tdn so trung tam Id 5.405 
GHZ va gdc toi cd till dao dgng tir 20° din 47°. Goc 
tdi ciia mode IW ndm trong khoang tii 29° din 46° cd 

do phan giai hinh hgc la 5 m x 20 m (Sentinel-1 User 
Handbook, 2013). Nghien ciiu ndy sir dung du h|u 
SentinelT chi dd GRD (Ground Range Detected) tiiu 
nhdn ti-ong nam 2018, tir ngay 01/01/2018 din ngay 
30/12/2018 bao phii vimg DBSH (Hinh 1). 

Hinh 1. Khung anh Sentinel-IA thu nh§n b ddng 
bang sdng Hdng 

Dii lieu kilm ehiing Id nhirng mau duge thu thap 
tai thuc dia d DBSH cua vu dong xuan (175 mdu) va 
vu miia (218 mdu) nam 2018. Muc dich cua vi6c chgn 
mdu Id de kilm ehiing ki t qua phdn loai vimg trong 
Ilia a cac tinh ddng bang sdng Hdng, gdm cdc tiidng 
tin duoc thu thdp nhin tga do vi tri mdu; thdng tin ldp 
phu la dat trong lua, mat nude,... Qua xem xit vl 
dieu kien ttr nhien, di^n tich trdng lua ciJa cac tinh 
thdnh a ddng bang sdng Hong, nhom nghien cim lua 
chgn cac tinh Himg Yen, Thdi Binh, Nam Dinh va Ha 
Nam phuc vu cho viec Idy mdu kilm chiing (Hinh 2). 
Viec ddnh gia do chinh xac phan loai da dugc tiiuc 
hi6n dua tr6n viec lay mdu ngau nhidn bdi cac 
chuyen gia viln tham va dilu kien di lai tai dia 
phuong. 
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Hinh 2. Vi tri c4c di^m m i l thuc dja kiSm chiing » 4 
tinh thu«c DBSH tir 5-12/9/2018 
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2.2. Phuong phdp nghidn ctiu 

Cac bude xtr ly theo sa dd hinh 3, gom: a) tiln xu 
ly du Ii|u nhu multilooking, dinh chuan, hifeu ehinh 
dia hinh, Ipe nhilu; b) lap ban dd lua theo miia vu 
bdng phuong phap da thdi gian; c) lap ban do ca cau 
miia vu lua. Dii lieu SentineI-1 dugc xu Iy de tao ra 
anh he sd tan xa ngupc (<f hoac sigma naught), sir 
dung cdc budc xir ly h-ong phdn mem SNAP 
(Sentmel AppUcation Platform). Sau khi dinh chuan 
dil H|u va hi |u ehinh dia hinh d l loai hd edc hidu iing 
dia hinh bdng each sic dung mo hinh dp cao so 
(DEM) cua Shuttle Radar Topography Mission vdi 
dp phdn gidi 1 arc second. 

Can eii vdo mo hinh tan xa ngupc cita phdn cue 
VH theo cdc giai doan sinh trudng cua cay lua, dii 
lieu chudi thdi gian dugc sit dung de xae dinh ddi 
tirong Ilia. Dii lieu o" duge trich xuat tir vimg mdu eiia 
cac ldp phu mdt dat khac nhau nhu rupng Iiia, cdy an 
trdi, ddn eu, mat nude. Chudi du; lieu da thdi gian ed 
bien do thay doi tan xa ngupc ldn hon 6 dB ddi vdi 
cdc rudng lua, cdn voi cac ddi tugng khdc nhu mat 
nude, cdy dn trdi va dan cu cd tan xa ngugc tuong ddi 
on dinh theo thdi gian. Su thay doi theo thdi gian cua 
G° cho bdn loai ldp phii dugc trinh bay trong hinh 4, 
cho thdy viec su dung dii lieu Sentinel-1 da thdi gian 
cd the phan bidt Iiia vdi cac loai Idp phu khac. Kit 
qua phdn tieh eho thay phuang phdp da thdi gian cd 
till duge su dung dl tach biet giiia cdc viing co trdng 
Ilia vd khdng trong lua. 

Danh gia dd chmh xac 

Cac diem mau thuc dia dtrpc phdn chia thdnh hai 
loai Oua vd khdng phai Ida), loai lua cd ghi nhdn Id 
Ilia mgt vu hay hai vu. Mdi loai duge chgn ed sd mau 
tdi tiiilu Id 50 mdu (Congalton va Green, 2009). Tap 
dii li6u kilm ehung duge sir dung d l danh gid ki t 
qua phdn loai miia vu lua till hien boi ma trdn sai sd, 
do chinh xde todn cue vd he sd Kappa (Congalton vd 
Green. 2009). Viec dp dung ma ti-dn sai sd phan loai 
dl ddnh gid thdng ke ki t qua phan loai, cd uu dilm Id 
cho phep thdy rd do chinh xac toan cue vd miie do 
phdn loai nham ddi vdi timg loai. Do ehinh xac todn 
cue (co gid tri tii 0 din 100%) ndi len miic do tin cdy 
chung cua anh sau khi dupe phdn loai, con he sd 
Kappa (co gid tri tir 0 din 1) dugc su dung nhdm 
thdng ke, kilm tra vd ddnh gid su phii hgp giiia 
nhung ngudn du Udu khac nhau hoae khi dp dung 
cdc thudt todn phdn loai khac nhau (Le Van Trung, 
2015). 

Hmh 3. Cdc budc xtt ly d l ldp ban dd liia vd ca c ^ 

mua vu lua 

3. KET QUA VA THAO LUAN 

Bai bdo tr inh bay k i t q u a lap ban do cac vi ing 

t r d n g lua vdi chuoi dir U |u Sentinel-1 bdng each sir 

d u n g p h u o n g phap da thdi gian d u a trdn h d n h vi tan 

x a n g u g c theo giai doan s inh t r u d n g lua (Hinh 4) . Di i 

Ueu SAR d u o c thuc h i en Igc n h i l u da thin gian d a 

giiip lam giam anh huong cua nhilu ddm tnroc khi 
dugc phdn loai bdng thuat toan cay quylt dinh dua 
tren giai doan sinh trudng (phenology-based decision 
tree). Phuang phdp nay cd the lap ban dd cdc vimg 
trdng lua cho viing trong liia DBSH, thi hi§n tilm 
nang ling dung hieu qua cua phuang phdp. 

Hinh 4. Diln biln tdn xa ngugc tiieo thdi gian cua dG 
li§u SentineI-1 phdn arc VH cho bdn loai Idp phu 6 

tinh Tlidi Binh 

3.1. Ban d6 mtia vu Iiia ndm 2018 

Ban do viing ti-ong lua duoc thanh lap tii chudi 

dii lieu Sentinel-1 thu nhan trong khoang thdi gian vu 
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dong xudn va vu miia nam 2018 d DBSH. Kit qua cdc 
ban dd phdn bd vimg trong lua dupe trinh bdy d hinh 
5 vd 6. Ban do lua vu dong xudn (Hinh 5) vd vu miia 
nam 2018 (Hinh 6) dupe thdnh lap tii dir lieu anh 

Sentinel-IA tiiu nhdn tii ngdy 01/01/2018 din 
30/6/2018 va tii ngdy 01/6/2018 den 30/12/2018 
tuong ling. 

Dl danh gia kit qua phdn loai vimg trong lua vu 
dong xuan va vu miia nam 2018 thu duge tir du Udu 
anh SentineI-1, da sir dimg bg dii Ueu kilm chting 
dugc khao sdt tai thue dia gdm nhiing dilm ed lua va 
khdng lua dugc phdn bd khdp 4 tinh thudc DBSH. Bg 
dii Udu kiem chimg cho vu lua ddng xudn nam 2018 
gdm 175 dilm mdu, khao sat tii ngay 18-23/4/2018. 
Kit qua phdn loai vu lua ddng xudn 2018 dugc ddnh 
gid va trinh bay dudi dang ma tran sai sd (Bang 1) 
vdi dd chinh xac todn cue la 92% vd he sd Kappa la 
0,81. B6 dii Udu kilm chiing cho vu miia 2018 gdm 
218 dilm mdu duac khao sat tir ngdy 5-12/9/2018. 
Dd chinh xde toan cue cua ki t qua phdn loai vu lua 
miia nam 2018 Id 94% vd hd sd Kappa Id 0,87, duge 
the hien trong bang 2. 

Bdng 1. Ma trdn sai sd phdn loai cho k i t qua phdn 

Dti li^u phan 
loai 

Do chinh xac 
toan cue (%) 
He so Kappa 

Lua 
Khong 

lua 
Tdng 

Dii lieu mat dat 

Ltia 

113 

7 

120 

Khong 
Ilia 
7 

48 

55 

Tdng 

120 

55 

175 

92 

0,81 

Hinh 5. Bdn dd Iiia vy ddng xudn ndm 2018 d ddng 
bdng sdng Hdng 

Bang 2. Ma trdn sai sd phdn lo^i cho k i t qua phSn 
logi viing trdng hia vu mda 2018 

Du Ueu phan lo^ 

Do ehinh xde 
toan cue (%) 
He sd Kappa 

Liia 
Khdng 

Ilia 
Tong 

Du Ueu mat dat 

139 

Khdng 
liia 

Tong 

140 

78 

"218^ 

3.2. Bdn dd co cdu miia vu Itia 

Sau khi thanh lap ban do vimg trdng lua cho hai 
miia vu trong nam 2018, ban dd co cdu miia vu liia 
(Hinh 7) duge thdnh lap bang each kit hgp hai ban 
dd lua vu ddng xudn va vu miia. Kit qua ban dd ca 
cau miia vu lua nam 2018 b DBSH tii du U û dnh 
SentineI-1 gdm bdn ldp phan loai Id lua mgt vu, liia 
hai vu, dat khdng trdng liia va mdt nude. Kit qua 
phdn loai cho thay hau hi t cac tinh oDBSH trdng liia 
mdt hoae hai vu, trong dd phd biln Id cdc viing trdng 
lua hai vu, ddng xudn va mua trong ndm 2018. 

Hmh 6. Bdn dd Iiia v^ miia ndm 2018 b ddng bdng 
sdng Hdng 

Hinh 7. Bdn dd CO c i i mua vy Iiia nam 2018 d ddng 
bdng sdng Hdng 
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4 . KFT LUAN 

Kit qua nghien eiiu da chiing td rang du U^u 
Sentinel-IA duoe sic dung di thdnh lap ban do miia 
vu lua nam 2018 d DBSH mdt each chinh xac va ehi 
tilt. Kit qua danh gia dd chinh xde phan loai so vdi 
du U|u thuc dia cd do chinh xde todn cue va he sd 
Kappa cua vu lua ddng xuan 2018 Id 92% va 0,81 va 
cua vu miia 2018 la 94% va 0,87. Tir hai ban do vu lua 
dong xudn va miia nam 2018, ban do ca eau miia vu 
Ilia nam 2018 cita ddng bang sdng Hdng dup'c thdnh 
ldp. Phuang phap phdn loai dugc sir dung trong 
nghien ciiu nay da cung cap mdt trong nhirng giai 
phdp su dung hieu qua bd dii lieu Sentinel-IA nhdm 
muc dich lap ban dd phdn bd dien tieh viing eanh 
tac Ilia va ca eau miia vu nam 2018 d DBSH vdi do 
phdn giai khdng gian cao 20 m. Thdng tin duac 
cung cap mgt each chinh xae va kip thdi ve cac 
vimg trdng liia la rat quan trgng ddi vdi cdc van dl 
ve quan Iy ndng nghiep, tdi nguyen nude va an nmh 
Iuong thuc. 
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va dong bing sdng LLong", (VT-UD.08/17-20), thudc 
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MONITORING CULTIVATED AREA OF RICE CROP IN THE RED RIVER DELTA. VIEINAM USING 
SENTINEI^l RADAR REMOTE SENSING DATA 

Hoang Phi Phmig^-^ Lam Dao Nguyen^ 
Nguyen Van Anh Vu\ Nguyen Kim 'nianh\ Le Van Trung^ 

^HCMC Space Technology Apphcation Center, Vietiiam National Space Center, VAST 
^Graduate University of Science and Technology, VAST 

^University of Technology, VNUHCM 
Summary 

Rice is one of the main agricultural crops that plays an important role in food security, especially in the 
context of climate change and population grovrth. Therefore, building a tool for monitoring changes of rice 
cultivated area and nee cropping system is essenUal. From 2014, Sentinel-IA sateiUte have been providing 
continuously and free SAR (Synthetic Aperture Radar) data that is not affected by atmospheric, sunlight 
conditions and clouds even in rainy season, in day or night if companng with optical remote sensing data. 
Using SAR data can provide sustainable solutions to the challenges on rice mapping and monitoring in 
Vietnam, the country located within tropical monsoon. In the paper, rice planted areas in the Red river delta 
m 2018 were detected by using multi-temporal Sentinel-IA images with C-band and 20 m spatial resolution. 
When comparing to the ground data, the rice mapping overaU accuracy and Kappa are 92%, 0.81 for wmter-
spnng crop and 94%, 0.87 for mua crop, respectively. The study showed the potential appUcation of time-
series SAR data Sentinel-1 for rice crop mapping serving for agricultural management at regional scale. 
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