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Tom tit:

Trong boi canh bién doi khi hdu, viéc ¢é dwoc mot ban do li kip thoi va chinh xac ngay khi thién
tai la thue sir can thiét trong viée ldp ké hoach quan Iy khan cdp nham giam thiéu rii ro thién tai
mét cach hiéu qud. Nghién ciru dp dung mot phiong phdp ldp ban do i lut nhanh diea trén hai chi
$6 khdc biét lii chuan héa (NDFI — Normalized Difference Flood Index) va chi sé khdc biét li trong
viing thue vét thap (NDFVI - Normalized Difference Flood in short Vegetation Index) tir chudi di
liéu cia danh Radar khau d¢ tong hop (SAR — Synthetic Aperture Radar) Sentinel-1. Hai chi sé nay
duege tinh todn, trén cdac canh anh triede lii va trong hic ¢é i, tir @6 ldp ban do cdc khu viee ngdp
nuwoc lii va cac khu viee ¢6 niede ngdp tham thue vt thap bang phwong phdp phdn ngu’&ng Dir liéu
SAR bang tan C cua ve tinh Sentinel-1 dzmc sw dung trong nghién ciru nay do day la nguon dir liéu
mién phl va ¢6 tan sudt chup dnh khd tot (12 ngay) Tuy vay, phwongphap ciing cé thé dzmc ap dung
cho tdt ca cdc dir liéu vé tinh SAR béng C khdc dé tang cao tan sudt quan sat, mét diéu rat can thiét
trong theo doi lii. Ap dung phirong phép trén khu viee thir nghiém tinh Dong Thap nam 2018 cho
thdy c6 dé tin cdy cao va hiéu quad cia phwong phdp qua viée danh gid, so sanh véi dir liéu thue dia
gém 143 diém. Hién nay, toan bo anh Sentinel-1 da dwoc thu thap va lién tuc cap nhdt trong hé théng
Vietnam Data Cube do Trung tam Vil tru Viét Nam van hanh cho phép ap dung phuwong phap trén
toan lanh thé Viét Nam.

1. Gi6i thiéu viéc giam sat 1ii, phuong phap truyén thdng nhu
khao sat mat dat, hay thuc hién quan sat tor may
bay gip nhiéu khé khan vi khu vuc lii thuong
kho tiép can, thoi tiét xau dan t6i két qua khong
kip thoi va thiéu chinh xac. Loi thé cua anh SAR
trong theo ddi Iii 1a khong phu thudc vao diéu
kién thoi tiét, kha ning theo doi thuong xuyén
hon do ¢6 thé quan sat bé mat Trai dat vao ban
dém. Dit liéu SAR c6 dic diém phan xa gén nhu

Li lut, ciing voi bdo va truot 16 dét, 1a mot
trong nhitng méi nguy hiém ty nhién phd bién
nhét tai Viét Nam. Théach thic chinh trong cong
tac phong chdng i 1a c6 duoc thong tin kip thoi
va chinh xac vé pham vi anh huéng, su phat trién
va kha ning lan truyén dong chay lii theo thoi
gian.

Giam sat 1 su dung cong ngh¢ vé tinh (anh
vién tham hodc lugng mua) dwoc nhidu nha
nghién ctru quan tadm va dua ra cac phuong phap
khac nhau, tor thanh 1ap ban dd 1 [1, 6,7, 9],
canh bao sém [3, 2], theo doi lii [4, 8, 12], du bao
dién bién cta Iii nhd cac mé hinh [11, 5]. Trong

hoan toan trén bé mit nudc nén tin hiéu tan xa
phan hdi ma sensor thu nhan duoc gan nhu bang
“khong”[7]. Pay la dic diém quan trong dé nhan
biét bé mat nude trén anh SAR trong cic nghién
ctru vé 1ii lut. Tuy vay, thong thuong, véi cac khu
vuc 1 khong phai Iuc nao cling gap mat nudc
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trong nén tan xa phan hdi cia khu vuc i kha
phtic tap, nhét 1a khi c6 sy tham gia cua thuc vat
hoac céac cong trinh nhan tao. Phan xa gbc trén
anh SAR khi d6 c6 thé tao nén nhitng ving tan
xa kha manh va gay nhiéu kha 16n. Chinh vi vay,
st dung anh SAR cho theo doi lii dang dugc phat
trién manh mé& trong nhitng nam gan day.

Trén thé gidi, cac nghién ctru st dung dir lidu
v€ tinh SAR trong giam sat 1 Iyt thuong tap
trung vao phan tich dic diém tan xa phan hdi
trén anh SAR cuia cac ving ngap két hop véi cac
ngudn thong tin khac tir anh quang hoc hodc tir
thuyc dia. Rahman va Thakur (2017) st dung di
lidu vé tinh SAR két hop véi GIS dé phat hién,
giam sat, thanh I4p va phan tich ban db 1ii lut cho
khu vic Kendrapara, An Do [8]. Nghién cé ciru
da sir dung mot chudi cac birc anh RADARSAT-
1 SAR (ché d6 chup ScanSAR wide) két hop dit
lidu vé tinh da phd ciia An Do IRS 1C LISS III
v sb ligu thuc dia dé trich xuét dit ligu nuée bé
mit ¢ thoi diém trude 1i; Nam 2015, Schlaffer
va cac cong sy dé xuat phuong phap phan tich
hai hoa (Harmonic analysis) trong xac dinh
ngudng trong nghién cuu phat hién Ii tir i licu
SAR da thoi gian dé xem xét su thay doi cia li
tai tran 10 16n xay ra vao mua hé nam 2007 ¢ khu
vuc song Severn (Anh)[9]; Tap trung vao viéc
tim hiéu va danh gi4 sai s6 thanh lap ban dd i tir
anh SAR, Giustarini va cac cong su (2015) da
tién hanh danh gia cac ngudn gy ra sai sb thong
qua hai dot Iii xay ra vao thang 7/2007 ¢ khu vuc
Tewkesbury nuéc Anh [10]. Nghién ctru nay st
dung hai bd anh tir hai cam bién SAR khéc nhau,
bao gom: hai anh ENVISAT ASAR véi dai quét
rong va hai anh StripMap TerraSAR-X. O Viét
Nam ciing ¢6 mot s6 nghién ctru tng dung dit
liéu SAR trong nghién ctru lii Iyt dién hinh nhu
[11], [12], [13], [4-6]. Trong d6, nghién clGu
“fmg dung vién tham va cong nghé GIS nghién
ctru dién bién 1ii Dong bang song Ciru Long giai
doan 1993-1998” cua tac gia Bui Doan Trong da
xay dung duoc quy trinh cong nghé thanh 1ap
ban dd hién trang ngdp lut st dung Kkét hop mo
hinh hoéa va cac k¥ thuat phan tich anh radar.
Nghién ctru k§ thuat t6 hgp mau kha don gian dé

nhan biét cac khu vuc 1.

Hau hét cic nghién ctru, cong tac thu thap
thong tin vé ving 1ii trén anh SAR déu dya vao
tinh chat phan xa hoan toan (trong truong hop
mit nudc “phing” véi budc séng radar) khi
tuong tac v6i mit nudc dé xac dinh gia tri
ngudng gan vai gia tri khong c6 tan xa phan hoi.
Trén thuc té Viét Nam, nhiéu khu vuc bi ngap lut
hodc 1l ¢o6 thyc vat bao phu, va cac thuc vat nay
khong bi ngap hoan toan khién cho tuong tac cua
tia radar vdi khu vuc ngép lut tré nén phuc tap
hon nhiéu. Vi vy, viéc nghién ctru 1d lut khong
thé chi dua vao anh chup khi c6 i ma can bt
dau tir khi chua c6 1ii lut. Do d6 viéc theo doi 1t
lut bang anh SAR thudng doi hoi ¢ lwong 16n
anh da thoi gian. Viéc str dung chudi anh da thoi
gian khang dinh thém vé tinh chinh xac cta hinh
anh trudc 1ii dé tir 46 phép tach 1 chinh xéac hon.
Hién nay, véi chudi dir liéu anh SAR du dai, da
dugc thu thap va luu trit trén hé théng Vietnam
Data Cube cua Trung tam Vi try Viét Nam,
trong nghién ctru nay chiing t6i s& thir nghiém dé
nghién ctru, thanh 1ap ban d6 1i nhanh cho khu
vuc tinh Pdng Thép, noi c¢6 dic diém 1i dic
trung cho khu vuc Pong bang séng Ciru Long
bang chi s6 khac biét 1t duoc chuén hoa NDFI
va chi s6 khac biét lii trong ving thyc vat thip
NDFVL

2. Khu vuc nghién ctru

Pong Thap 1a tinh nam & ving ha luu song
Mé Kong, noi song Mé Kong chay vao Viét Nam
tur Campuchla dia hinh twong d6i bang phang,
do cao pho bién 1-2 mét so véi mit bién. Pong
Théap nam trong vung khi hau nhiét déi chia lam
2 mua rd rét 1a mua mua va mua kho. Do am
trung binh nam la 82,5%. Luong mua trung binh
tr 1.170 — 1.520 mm, tap trung vao mua mua,
chiém 90 — 95% luong mua ca nam. Pong Thap
c¢6 mang ludi song rach day dac véi hai song
chinh 12 song Tién va séng Hau.

Trong d6, séng Tién phan chia khong gian
lanh tho tinh thanh hai bd phan, phén phia Béc
thudc vung Bong Thap Muoi thap triing, phan
phia Nam nam kep giira song Tién va song Hau
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duoc bdi dip phu sa hang nim. Trong bdi canh
bién d6i khi hau hién nay, viing Pong bang song
Ciru long (PBSCL) ndi chung va tinh Pdng
Thap, ché do 1i cua song Mé Kong di va dang
c¢6 nhirng bién dong rat that thuong, va viéc theo
doi thuong xuyén tinh hinh 1 Tuén 1a mot doi hoi
cap thiét.

Hinh 1: Khu viee nghién cvru-Tinh Pong Thap

DPdng Thap c6 dic diém i dic trung cho khu
vuc Dong bang song Ciru Long (PBSCL). Lii Iut
dién ra 6 Pong Thap thudc loai sém, phirc tap
nhit & DBSCL. Dic diém lii tai tinh Dong Thap
cha yéu do mua trén luu vuc song Mé Kong giy
ra. Hang ndm, mua lii xay ra dong thoi véi mua
mua, kéo dai lién tuc khoang 4-5 thang, thuong
tir thang 6 dén thang 11. Li PBSCL thuong c6
hai dinh, dinh dau thuong xay ra cudi thang 7
dén giita thang 8; dinh sau cudi thang 9 dén dau
thang 10, muyc nudc dinh Iii cao nhét thuong xuat
hién vao khoang ngay 15/9 - 15/10. Trung binh
cir khoang 6 - 7 ndam c¢6 mot nam 1ii [6n (1 co
muc nudce dinh 1 cao hon trung binh nhiéu nim)

3. Dir liéu sir dung

Pé theo ddi dién bién i tai khu vuc nghién

ctru, 7 canh anh Sentinel-1 (bang C) duoc chup
trong khoang thoi gian tir thang 7 nam 2018 dén
thang 11 nam 2018 dugc thu thap phuc vu phan
tich 11, trong do6 c6 hai anh chuyp thang 7/2018 Ia
trudc khi c6 14. Cac anh duoc st dung déu co
phan cyc VH.

Bén canh do, dir li¢u thyc dia dugc thu thap
trong khoang thoi gian dau thang 10/2018 nhim
phuc vu danh gia do chinh xac ctia phuong phap.
Chi tiét cua dir liéu st dung trong nghién ciru
duoc trinh bay ¢ bang 1.

4. Phwong phap nghién ciru

Trong nghién ctru ndy ching t6i phat trién
phuong phap 1ap ban d6 1i dua trén phan tich
chudi anh da thoi gian thong qua tinh todn hai
chi so khac biét 1 dugc chuan héa NDFI
(Normalized Difference Flood Index) va chi sd
khac biét 1t trong ving thuc vat thip NDFVI
(Normalized Difference Flood in short
Vegetation Index) theo phuong phap cua Cian va
cong su nam 2018 [14]. So dd cac budc thanh
1ap ban d6 lii sir dung NDFI va NDFVI duoc thé
hién trong Hinh 2, bao gém: tién xir Iy anh SAR
(hiéu chinh buc xa, hi¢u chinh hinh hoc, loc
nhiéu); tinh toan chi s6 NDFI va NDFVI; chon
ngudng phan loai; thanh 1ap ban dd Ii nhanh.
Chi s6 NDFI va NDFVI dugec tinh toan trén hai
bo dir liéu, mét 1a nhitng anh trudce 1 va hai la
cac anh khi co Ia.

Trong cac budc ké trén, hai budc quan trong
nhét 13 tinh toan chi s6 NDFI va NDFVI va lya
chon ngudng phan loai livkhong lii. Hai budc
nay quyét dinh dén do chinh xac cia két qua.

(Xem hinh 2)

Bang 1: Dir liéu nghién ciru

STT Dir liéu Ngayv chup Trang thai
1 Sentinel 1A (VH) 18/7/2018 Anh trwde i
2 Sentinel 1A (VH) 30/7/2018 Anh trude 1a
3 Sentinel 1A (VH) 11/8/2018 Anh I
4 Sentinel 1A (VH) 16/9/2018 Anh ld
5 Sentinel 1A (VH) 10/10/2018 Anh It
6 Sentinel 1A (VH) 22/10/2018 Anh I
7 Sentinel 1A (VH) 03/11/2018 Anh la
8 Dir liéu thue dia Tir 2/10 dén 11/10/2018 Trong lae 1d
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Hinh 2: So' do cdc bude thanh ldp ban do i
4.1. Tinh todn chi s6 NDFI va NDFVI

NDFI va NDFVI dugc dé xuat vao nam 2018
boi Cian va cdng su [14]. Cong thtic tinh NDFI
nhu sau:

Mean o0 (reference) — Min o0("reference+flood")

NDFI =
Mean g0(reference) + Min o0("reference+flood")

)
Trong do:

- Mean o’(“reference”): la gia tri pixel trung
binh cuia cac anh trudce 1i, tinh theo o°

- Min o’(“reference+flood”): 1a gia tri pixel
nhd nhat ctia cac anh gom trudce 10 va trong 10,
tinh theo o°

NDFI cho phép dé dang phan loai duoc ving
li. Gia tri trung binh cua ting pixel trong cac
anh trude 1 thé hién trang thai, gia tri trung binh
ctia bé mat dat. Chéng han nhu cdc mit nude cd
dinh thé hién gia tri trung binh thép, cac bé mat
nhin co6 gia tri trung binh tan xa gan nhu bang 0,
con cac bén mat g6 ghé (khu vuc d6 thi, rung..)
¢6 gia tri 16n hon. Con gia tri nho nhit ciia mdi
pixel trong céc anh bao gdm ca trudc lii va trong

la duoc str dung dé ghi lai cu thé su khong lién
tuc trong chudi thoi gian phéan tich, nghia la
nhirng pixel d6 trong qua trinh tan xa nguoc rat
thap. Su khac biét giita gia trj trung binh va gia
tri nho nhit d6 lam ndi bat nhitng diém khong
lién tuc, d6 1a khu vuc ngép lut. Chi s6 NDFI cho
gia tri tir 0 dén 1.

Tat ca cac pixel co gia tri khong thay doi
trong anh chi s co gia tri gin bang 0 co6 thé d&
dang nhan dugc nhu cac ving nude mit ¢d dinh
nhu song, hd... hay céc pixel khong c6 nude véi
tan xa thap nhu duong, dit kho va dudng nhya
min. D& phat hién dugc sy ngap nude trong tham
thue vat thap, chi s6 NDFVI [14] duoc tinh toan,
dwa ra nham muyc dich 1am ndi bt su gia ting
cua tan xa ngugc xay ra trong nhiing truong hop
d6. Chi s6 tinh toan trén co s6 st dung thong ké
s6 liéu cua cac anh trudce 1d va trong lii:

Max g0(reference+flood) — Mean g0(reference)
NDFVI =

Max o0 (reference+flood) + Mean oO(reference)
(2
Trong do:

- Mean o°(“reference” ): 1a gia tri pixel trung
binh cua cac anh trudc i, tinh theo o°

- Max o’(“reference+flood”): 1a gia tri pixel
16n nhat ctia cac anh gdm trudce 1 va trong I,
tinh theo o’

Trong cong thirc (2) gid tri 16n nhat ciia cac
pixel duoc tinh nhim muc dich lam ndi bat su
gian doan trong chudi thoi gian gy ra bai nudc
ndng trong tham thyc vat thép. Su thay ddi vai
gié tri trung binh 1am ndi bat nhiing pixel c6 mirc
tang manh trong tan xa nguoc cua ching.

4.2. Chon nguong

Lya chon ngudng sao cho phu hop luon la
mot thach thac trong thanh lap ban dd .
Ngudng khong phu hop s& dan téi sai sb trong
ban dd két qua. Nghién ctru ctia Long va cong su
(2014) da tim ngudng tir phan tich biéu do phan
bd gia tri khac bi¢t cua anh, tirc 1a anh trudc 1
trir anh 4. Ngudng la gia tri trung binh cua toan
bo gia tri anh thay d6i trir k 1an d6 léch chuan
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[15] duoc tinh theo cong thirc (3).
Th = mean(NDFIflood) - k*std(NDFIflood) (3)

Gia tri k s€ tuong ddi cb dinh trén cung mot
khu vuc vi duge tinh toan theo céac chi sb chuin
hoa nén khong con phu thugc nhiéu vao canh
anh. Viéc xac dinh gia tri k co thé dugc tién hanh
thong qua phan tich dinh lugng bang mat thuong
hodc tot hon 1a st dung cac thong tin thuc dia
lam mau. Trong khu vyc nghién ciru, sau khi
phan tich tinh dugc gia tri k = 1,5 twong ting voi
ngudng 14 0,7 cho NDFI. Trén thuc té, cac pixel
¢6 gia tri NDFI ¢ gan ngudng ciing c6 thé dugc
tim thdy trong dit kho, bong hodc cac bé mit
nhin khac. Giam ngudng s& dan dén nhiéu chiét
tach sai.

Véi cac khu vue co thuc vat thap, cach tiép
can tuong tu da dugc ap dung cho NDFVI theo
cong thtc (4).

Thv = mean (NDFVIflood veg) + kvx*std
(NDFVIfloodveg) 4)

Trong khu vuc nghién ctru, phan tich cling
cho gia tri k=1,5, tuong ung vdi ngudng 1a 0,3.

5. Két qua nghién ciru

5.1. Ban dé chi sé NDFI, NDFVI

Vi dit liéu sur dung trong nghién ctru nhu da
trinh bay & muc 3, ba ban do chi s6 1iit NDFI va
ba ban d6 chi sb khac biét 1l trong ving thuc vat
thip NDFVI dugc tinh toan va thanh lap (Hinh
3). Nguong lua chon chi s6 NDFI= 0,7, NDFVI
=0,3 1a vung nudc ngdp. Hinh 3a va 3a’ 1a két
qua anh chi sé dwgc thanh 1ap tir cac anh trude
lii va anh ngay 11/8/2018 khi nudc lii bit dau
1én. Hinh 3b 1a két qua cac anh trude 1i va anh
1d ngay 16/9/2018, lac nay nudc 1i da bat dau
1én cao, dan dén ngap trén dién rong mot sb
huyén. Hinh 3¢ va 3¢’ 1a két qua anh chi sé duoc
tinh toan tr cac anh trudce I va cac anh trong
thoi diém dinh 14, vung mau xanh dam anh 3abc
(gia tri diém anh > 0,7) va ving xanh 14 anh
3a’b’c’ (gia tri diém anh > 0.3) thé hién ving
nudce 1 bi ngdp. (Xem hinh 3)

D¢ hiéu 15 hon vé NDFI chiing t6i phan tich
k¥ céc gia tri cta chi s6 NDFI, phan vung thanh
cac vung gia tri khac nhau (Hinh 4), v€ gia tri
min cia ¢° (cac anh trude 10 va trong i) trong
truc x va gia tri trung binh (mean) cua &° (cac
anh trude 1) trong truc y. Mt phang duogc chia
thanh hai vung theo duong chéo; khu vuc bén
duéi duoce danh diu 1a (1), twong tmg vai cac gia
tri am cia NDFI. Vi gia tri trung binh cua cac
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Hinh 3: (a) (b) (a’) (b’) I cdc anh chi sé dwoc tinh tiv cdc canh trude i va anh ngay 11/8 va
16/9/2018; (c) (c’) la cac anh chi so dwoc tinh tir cac anh trucc lii va cac anh trong li
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anh trudc 1t ludn 16n hon gia tri min cua cac anh
Iti. Do do6, chuing t6i loai trir cac gia tri do trong
phan tich cua ching toi.

Khu vyc phia trén duong chéo dugc chia lam
hai v6i ngudng (NDFI = 0,7): dién tich (2) twong
g v6i cac diém duogc chon 1a ngap va dién tich
(3) d6i vai cac diém khong bi ngap. Gia tri NDFI
gan bang 0 thuong 1a cac vang nudc cb dinh
(séng, hd , a0...) va cac dbi twong c6 dic diém
6n dinh nhu khu vuc d6 thi, duong giao thong,
dudng nhya... vi chiing c6 gié tri tan xa rat thap.

Céc gia tri cia 6’mean tir 0 dén 0,03 cho thay
ngudng dugc ap dung trén NDFI bao gdm mot
phan cua khu vuc ndy trong ban d6 ngap lut (bén
trai cia ngudng ngudng mau xanh, tic 1a d6i véi
cac gia tri NDFI> 0,7). Khu vyc nay co thé duoc
chia thanh hai khu vuc khac: trong do gia tri
trung binh 6’mean nhé hon 0,01 (gia tri chi dai
dién cho pixel nudc) va khu vuc voi o’'mean>
0,01 (nudc co6 do tan xa lén hon va dat tréng
kho). Khu vuce < 0.01 thuong lién quan dén cac
vung nudc vinh vién dugce dua vao ban dd 1d lut.
Dién tich 0.01-0.03 chu yéu dai dién cho dat
trong kho lam giam tan xa nguoc cia ching
trong tran lyt va do d6, viéc dua chung vao ban
d 101 1 chinh xéc. Con 6’min = 0,01 thé hién tén
xa nguoc toi da ctia cac pixel nudc trong cac anh
bao gém ca anh trudc va sau li. Cac ving co
o'min < 0.01 chinh cac pixel bi ngap ma trudc
khong phai la nude (vi tan xa nguoc trung binh
cao, o‘mean > 0,03) lam giam manh tdn xa
nguoc cua ching trong 1 lut (¢°min <0,03)
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Hinh 4: Phan tich chi sé NDFI

5.2. Ban db lii

Vi gia tri ngudng phan tich, tinh toan va lya
chon & muc 4.2, tién hanh tach ving nudc 1a,
thanh 1ap ban db 1ii nam 2018. Két qua nghién
ctru cho thiy dién bién cua 1i nim 2018 1én dan
tir ddu mua cho dén dinh li. Hinh 5a’ thé hién
nude 1i bt dau 18n, chi c6 mot sb it ving thap &
huyén Hong Ngu, Tam Néng, Thanh Binh bi
ngap khong dang ké. Dén giita thang 9 (Hinh 5b)
1ii bit dau 1én cao, ngdp hau hét gin nhu hoan
toan mot s6 huyén nhu Hong Ngu, Tan Hong,
Tam Néng, Thanh Binh. Vao thoi diém dinh 1
(Hinh 5c¢) giita thang 10 thi ngap hau hét trén
toan tinh. Dién bién i tir két qua nay hoan toan
phii hop véi tinh hinh thyc té Iii dién ra tai mua
lii tinh Dong Thap nim 2018 [16]. (Xem hinh 5)

5.3. Danh gia do chinh xdc

Pé danh gia d6 chinh xac tién hanh so sanh
ban d6 thanh 1ap véi dir liéu thyc dia cung thoi
diém (2/10 dén 11/10)

Cac diém do thuc dia dugc tién hanh diéu tra
tir ngay 2/10 dén 11/10/2018 v&i téng s6 diém 1a
143 diém quan sat. Tai mdi diém quan sat quan
sat chi tiét theo 4 hudng Bic-Pong Bic; Pong-
DPong Nam; Nam-Tay Nam va Tay-Tay Bic
(Hinh 6), hién trang lii tai thoi diém diéu tra
duogc ghi nhan lai trén ban do.

= Dim ngogl nghie
Wang ngie

Wang gl thigs vit thip

Hinh 6: So do diém diéu tra thuc dia thoi diém
tir 2/10 dén 11/10/2018
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Hinh 5: Ban dé dién bién i nam 2018

Bhém 34 | Toa 84 Binig_Déng Nam

Eudeg espip meoc
thieg

= durimg pias

omg glao thing
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Hinh 7: Két qua diéu tra thuc dia

Badng 2: So sanh két qud ngdp i giita 6 lidu thuc dia va anh vé tinh

S6 diém Téng s6 Tilécic | .o .
STT Tén huvén d1éu tra diém * 4 diém giong .

thue dia huéng nhau (*e)
1 Huyén Chau Thanh 0 0
2 Huyén Cao Lanh 34 136 116/136 83
3 Huvén Lai Vung 6 24 22/24 92
4 Huyén Lap Vo 5 0 20/20 100
5 Huyén Tam Nong 34 136 128/136 94
6 Huvyén Tam Hong 21 84 74/84 88
7 Huyén Thanh Binh 13 32 50052 96
8 Huyén Thap Mo 19 76 72/76 94
9 Thi Xa Héng Ngv 5 20 16/20 80
10 Huvén Hong Ney 6 24 21/24 88
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Tién hanh so sanh két qua ving ngap la tir
anh vé tinh & budce trén voi dit lidu thue dia. Két
qua so sanh dugc thé hién trong Bang 2. (Xem
hinh 7, bang 2)

Két qua nay cho thdy sy phu hop cao giira
két qua thanh 1ap ban do 10 tir anh v¢ tinh so voi
thuce té.

6. Két luin

Phuong phap nghién ctru da thanh 1ap nhanh
duoc ban d6 1d lut dya trén phén tich chudi anh
da thoi gian ¢6 san trén hé thong dir lidu Vietnam
Data Cube cua Trung tdm Vi tru Viét Nam. Muc
dich cua nghién ctru l1a khai thac, st dung dir liéu
tir hé thong dir liéu 16n nay. Hai chi s6 duoc dé
xut dé 1ap ban do cac khu vuc bi ngap lut 1a: chi
s6 khac biét 1ii duge chuan héa NDFI va chi s6
khac biét [ii trong vung thuc vat thép NDEFVI cho
thidy mot s6 nhitng uwu viét dac biét 1a kha niang
tach 10 dudi khu vuc thuc co thuc vat thép.
Nghién ctru di phan tich théng ké theo chudi
thoi gian dé biét duoc tinh trang 16p phu bé mat
trudce It (gia tri pixel trung binh trong cac anh
trudc 1) va su khac biét dugc tao ra khi c6 sy
hién dién cta nudc 1 (gia tri pixel t6i thiéu va
t6i da trong cac anh bao gdbm cac anh trude lii va
trong lac ). Nghién cuou ciing dua ra duogc
ngudng cho hai chi s6 dé thanh lap duoc ban do
[t lut.

Nghién ciru nay thé hién nhitng wu diém nhu:
khong phu thudc vao nguoi dung, cho phép cod
thé dé dang tu dong thanh lap ban do 1 mot cach
nhanh chong. Viéc st dung chudi anh da thoi
gian khing dinh thém vé tinh chinh x4c cta hinh
anh trude 1t do do cho phép tach 1i chinh xac
hon. Ngoai ra, phuong phép con co thé nhan
dién dugc nhing viung ngap nudc dudi tham
thuc vat thép.

So sanh véi két qua diéu tra thuc dia khang
dinh tinh chinh xac cua phuong phap cho vung
duogc nghién ctru.O

Lo&i cdm on

Nghién ctru nay dugc hd trg boi Dé tai
“Nghién ctru xay dung mét s6 mo hinh trng dung

chuan hoa phuc vu thiic dy khai thac va nang
cao hi¢u qua st dung dit li¢u v¢ tinh LOTUSat”,
mi s6 VT-UD.12/17-20, thudc chuong trinh
Khoa hoc va Cong nghé vii tru.
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Rapidly Flood Inundation Mapping Using Normalized Difference Flood Index (NDFI) and
Normalized Difference Flood in short Vegetation Index (NDFVI) Taking Advantages of the

Vietnam Data Cube system

Le Thi Thu Hang, Vu Anh Tuan, Nguyen Hong Quang

Vietnam National Space Center, Vietnam Academy of Science and Technology

Pham Minh Hai, Vietnam Institute of Geodesy and Cartography

Timely and accurate flood extent mapping is crucial for flood management and responses in order

to mitigate flood consequences, especially in the context of climate change. This study applied
Normalized Difference Flood Index (NDFI) and Normalized Difference Flood in short Vegetation
Index (NDFVI) to map the flood inundation rapidly using time-series Synthetic Aperture Radar
(SAR) data, Sentinel-1. The flood maps were generated based on these two indexes calculated for
pre and during flood images and the low-vegetation inundated areas classified and added to the flood
maps. The Sentinel-1 images are considered suitable and necessary as they are an open data source
and the high rate of revisit time (12 days). However, this approach could be applied for other C-band
SAR data as well. The flood season in 2018 in Dong Thap province is chosen for the case study with
143 field survey points for accuracy assessment. Our results prove that the applied methods were
highly accurate and productive. As the Sentinel-1 data were collected for the entire Vietnam and
stored in the Vietnam Data Cube of Vietnam National Space Center, this method of rapid flood
mapping is a potential and enable tool applying for the entire Vietnam area.OQ
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