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UNG DUNG ANH RADAR THANH LAP BAN PO NGAP LUT,
THU NGHIEM TAI HUYEN CHUONG MY, HA NOI

Nguyén B4 Diing, Lé Thi Kim Dung
Ngé Thi Mén Thwong, Vii Ngoc Khanh
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Lii lut da, dang va sé tiép tuc gdy ra nhitng anh hwdng ndng né téi doi song con
nguoi. Viét Nam la quéc gia thuong xuyén himg chiu nhitng tran i lut & cd ba mién
Bdc, Trung va Nam bo. Vi du dién hinh la hién twong ngdp lut tai huyén Chuong My,
Ha N§i trong miva muwea hai ndm lién tiép 2017 va 2018. Ngay nay, nho tién bé cia khoa
hoc va ky thudt, cong tac dy bao va canh bao va danh gia quy mo anh hwong lii lut da
mang lai nhiéu lpi ich cho cong dong va dat nuée. Bai bdo la két qua nghién ciru budc
ddu vé img dung cong nghé vién tham radar trong viéc thanh Idp ban do ngdp lut tai
huyén Chuong My, Ha Noi nam 2018.
Tir khoa: Ban d6; Ngép lut; Anh radar
Abstract
Using Radar images to develop flooding map in Chuong My district, Hanoi

Vietnam has been severely affected by floods every year. In Hanoi, Chuong My
district was flooding heavily during 2017 and 2018 rainy seasons. Nowadays, with the
rapid developing of technology, forecasting, warning and impact assessing of floods
have brought many benefits to community. This paper presents initial results of applying
rada images in developing flooding map in Chuong My district, Hanoi in 201 8.
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1. it van dé

Li lut 1a hién twong muc nudc va
tbc d6 dong chay trén song, sudi vuot
qua muc binh thuong. LT lut x4y ra co
thé do nhiéu nguyén nhan nhu: mua 1én
kéo dai, tdc dong cta con nguoi lam ngan
can dong chdy tu nhién ctuia nudce, v de,
dap thuy dién xa nudc,... Tac dong ma li
lut gay ra dbi v&i con ngudi o tinh hai
mit: tich cuc (cung cip phu sa cho khu
vuc ha ngudn, ngudn loi thuy, hai san,...)
va tiéu cuc (pha hity dudng sé, ciu cong,
nha ctra,...gdy ra thuong vong vé ngudi,
gay 6 nhiém nguén nudc, dich bénh, mat
dién tich canh tac,...). Viét Nam 13 quéc
gia nam trong vanh dai nhiét d6i gi6 mua,
hang nam c6 hang chuc con bao nhiét doi
can quét qua mang theo mua lon gay ra
nan ngap lut. Ngoai ra, Viét Nam con la
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qudc gia ha ngudn cua hai con séng 16n 1a
song Hong va song Ciru Long. Khi xay ra
1t lut, viéc xac dinh pham vi, mirc do anh
hudng 1a v cung quan trong. Diéu nay
yéu cau nha chirc trach phai co goc nhin
tong quat dé danh gia mirc d6 va dua ra
nhimg giai phap xtr Iy can thiét (tim kiém,
ctru ho, ctru nan, tiéu nudc,... ).

Trong s cac ngudn anh vién tham,
anh radar da chirng minh dugc nhiing tinh
nang vuot troi trong viée giai quyét bai
toan thanh 1ap ban d6 ngap lut. Anh radar
¢6 ngudn phat chu dong nén khong anh
huong boi thoi gian (ngady, dém) thu nhan
anh. Tin hiéu radar c6 tinh dam xuyén nén
¢ thé loai bé duoc cac yéu td thoi tiét
nhu may, suong mu, mua, khoi,...

Trén thé gid1 no1 chung va tai Viét
Nam néi riéng di c6 nhimng cong bd vé
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tmg dung anh vién tham radar nghién ciru
vé ngap lut. Nam 2014, TS. Nguyén Ba
Diing da tién hanh nghién ciru (mg dung
giai doan anh vién tham trong xay dung
ban dd ngap lut khu vuc ha luu song
Lam [1]. Nam 2018, cac tac gia Moslem
Ouler Sghaier, Imen Hammami, Samuel
Foucher va Richard Lepage da tién hanh
nghién ctru st dung anh radar da thoi gian
danh gia ngap lut tai Quebec, Canada [2].
Nam 2011, céac tac gid Nataliia Kussul,
Andrii Shelestov va Sergii Skakun su
dung anh radar ERS-2, ENVISAT va
RADARSAT-1/2 dé danh gia ngap lut
trén dong Mé Kong doan chay qua Lao
va Thai Lan [3]. Nhin chung cac nghién
ctru déu dua vao dic trung cuong d6 phan
xa tin hiéu va céu trac dic trung dé chiét
tach thong tin tir dit liéu 4nh SAR. Do mdi
ving mién ¢ nhing dic trung riéng anh
huong té1 qua trinh thu nhan anh radar.
Vi vy, nhom tac gia da tién hanh nghién
ctru thir nghiém sir dung anh vién tham
radar Sentinel - 1 dé nghién ctru danh gia
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ngap lut tai khu vuc huyén Chuong My,
Ha Noi.

2. Khu vuc nghién ctru, dir li€u va
phuong phap

2.1 Khu vuc nghién cuu

Chuong My 1la mot huyén ngoai
thanh nim & phia TAy nam Ha Noi, cach
trung tdm Thu d6 20 km; phia Bic giap
huyén Qudc Oai; phia Péng giap véi
quan Ha Pong, huyén Thanh Oai; phia
Nam giap huyén Ung Hoa, M§ Diic; phia
Tay giap vo1 huyén Luong Son, tinh Hoa
Binh. Téng dién tich tu nhién cta huyén la
237,4 km?, 1a huyén c6 dién tich 16n tha 3
ctia thanh phé. Dan s6 337,6 nghin ngudi.
Toan huyén c¢6 32 don vi hanh chinh cap
xa gom 30 xi va 2 thi trAn. Chuong My
¢6 01 khu cong nghiép, 9 cum diém cong
nghiép va trén 10 nghin co s& san xuat
tiéu thi cong nghiép ca thé dang hoat
dong mang lai hiéu qua kinh té, gop phan
chuyén dich manh vé co céu kinh té trong
nhitng nam qua [4].
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Hinh 1: Ban d6 hanh chinh huyén Chuong My
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2.2. Dir liéu sw dung

Dtr li¢u dugc st dung bao gém anh
vé tinh radar Sentinel - 1 bang C, & ché
do chup rong IW (Interferometric Wide
Swatch), phan cuc VV va VH, d0 phan
giai khong gian 10 m (kich thudc pixel 5
m (range) x 20 m (azimuth); ngay thu nhan
28/6/2018 va 22/7/2018; mirc xtr 1y level 1,
da dugc xtr Iy va tinh chuyén vé gid tri mit
dat Ground Range Detected (GRD).

Dit liéu tham khao gdm: anh vé tinh
quang hoc PlanetScope, d§ phan giai
khong gian 3 m, thu nhan ngay 22/7/2018;
muc xu 1y level 2A.

2.3. Phuwong phdp nghién ciru

Anh radar dugc tao thanh dua trén
nguyén ly thu nhan cac tin hi€u song

radio phan xa tir ngudn phat t&i dbi tugng.
Cac tin hiéu duoc phat chu dong tir vat
mang (vé tinh, may bay,...) t6i cac ddi
tuong trén mat dat. Tin hiéu khi tiép xuc
voi dbi tuong s€ bi tan xa, phan xa, khac
xa,... Mot phan ning luong tan xa s& quay
tro lai vat mang va duoc cac ang ten gan
trén vat mang thu nhan. Céc tin hi¢u thu
nhan dugc mang gia tri cuong do va pha
s& duoc xtr 1y dé thu duoc két qua 1a “hinh
anh” vé ddi tuong d6. Mic du nguyén 1y
thu nhan anh Radar tuong ty nhu anh
quang hoc nhung két qua thu nhan va hién
thi anh Radar twong ddi khac anh quang
hoc thong thuong. Bing nhimg k¥ thuét
xtr Iy chuyén dung, nguoi ta s& cho ra két
qua anh radar twong tu nhu anh quang hoc
dua trén cap do xam cta anh.
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Hinh 2: Nguyén ly thu nhdn dnh radar
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Hinh 3: Tin hi¢u phan xa bé mdt doi twong

Nguyén 1y thanh lap ban dd ngap
lut st dung anh vé tinh radar dua trén
kha nang phéan biét vung ngap lut trén
anh radar. Mt nuéc c¢6 dang phang nén
khi tin hi€u radar tiép xXuc vol mat nuoc
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s€ khong c6 tin hi€u quay trd lai ang ten
(hinh 3). Pay 1a cin clr dé phan biét ving
ngap nudc va vung khong bi ngép.

Céc budc thanh 1ap ban d6 ngap lut
tai huyén Chuong My st dung anh radar
duoc thé hién trén hinh 4, gém cac budc
sau: dit liéu anh radar duge tién hanh tién
xu 1y, phan tdch vung ngdp nudc trudce va
trong khi ngap lut, phan tach vung thuc su
ngap lut, danh gia dg chinh xac phép phan
tach, thanh lap ban dd ngap lut tir két qua
thu duoc.
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D liéu anh radar
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Tien xw Iy
Hiéu chinh bire xa
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Loc nhiéu
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Phan tach vang ngap nwac
trudc khi ngap lut

Phan tach viing ngap nwac
trong khi ngap lut

Phan tach vang bi ngap lut

dit liéu anh

Panh gia do chinh xac

quang hoc

Thanh Iip ban d6 ngip lut

Hinh 4: So do cdc budc thanh lip ban do ngdp lut

Qua trinh tién xir Iy dugc thuc hién
trén bo cong cu Orfeo Toolbox 1a bo phﬁn
mém ma ngudn mé duge sir dung dé xir 1y
anh radar dén level 2A. Dé d& dang phan
tach vung ngap 10 vé1 cac vung khéc, ta
tién hanh chuyén doi gia tri phan xa trén
vé gia tri dB (decibel).

dB= 10* log (DN).

Trong d6: dB la gid tri phan xa
dugc chuyén doi vé decibel, DN (Digital
Number) 12 gia tri s6 thu duwoc trén anh.

2.4. Xac dinh nguong gia tri dB

Phan tach vung ngap lut duoc thuc
hién bang cach phan ngudng gié tri (dB)
clia nudc so voi gia tri dB cua cac doi
teong khac. Tir nghién ctru dd cong bd
cua nhom tac gia Hoa Phan, Alexandre
Bouvet vé viéc thanh 1ap ban d6 laa st

dung anh vé tinh Sentinel - 1 d4 cho thay
gia tri dB cta nudc & muc duoi -13 dB
[5]. Tuy nhién gié tri trén thu duoc khi
theo ddi trong diéu kién thoi tiét thuin
loi, khé rdo. Vi vay, véi cac khu vuc
trong diéu kién ngdp lut va may mua
nhiéu, nhom tac gia nhan thay gia tri dB
ciia moi ddi tuong trén anh thudng thap
hon binh thuong. Dé tién hanh phan tich
d6 chinh xac, nhom tac gia sir dung két
qua sé hoéa vang ngip lut tir anh quang
hoc 1am gia tri co s¢ dé tinh toan. Ving
ngap lut trén anh quang hoc dugc lua
chon chinh x4c nhét 1am cin c so sanh.
Qua cong tac thyc nghiém kiém tra do
chinh xac xac dinh vung ngép lut tir &nh
radar st dung cac ngudng khac nhau so
v6i s liéu s6 héa tir anh quang hoc thu
duogc bang danh gié sau:

Bdng 1. Bdng danh gia dp chinh xdc nguong dB

Ngudong (dB) -20

-19

-18 -17 -16 -15

D§ chinh xac (%) 81.2

85.5

87.7 88.7 85. 72.7
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Tir bang sd liéu thu duoc cho thy:
gia tri nguong dB & muc -17dB cho do
chinh x4c tdt nhat. Nhu vay, ta tién hanh
st dung gia tr1 -17dB 1a gid tri ngudng
xac dinh vung ngap nudc.

3. Két qua

Dit liéu thir nghiém sir dung anh vién
tham radar thanh lap ban d6 ngéap lut 1a
anh Sentinel - 1 dugc chup trudc thoi
diém ngap lut (28/06/2018) va trong thoi
diém ngap lut (22/07/2018). Phuong phap

T

Hinh 7: Phén tich déi twong ngdp nwéc

Anh radar

thanh 13p ban dd ngap lut dugc thyc hién
theo so d6 hinh 4.

Tir ngudn dit liéu anh radar Sentinel
- 1 d4u vao, nhém tac gia tién hanh thanh
1ap ban do ngap lut theo so d6 Hinh 4. Sau
budc tién xur 1y, dir liéu anh radar dugc
sit dung dé tach ving ngap nudc theo
ngudng xac dinh. Dé x4c dinh chinh xac
vung bi ngdp mai, ta st dung 1 dnh & thot
diém chua bi ngap dé tinh toan so sanh
v6i anh méi bi ngap. Két qua thu dugc
nhu trén hinh 8.

Anh quang hoc

Hinh 9: So sdnh két qua giita anh radar va anh quang hoc ngay 22/7/2018
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Két qua thu duoc tir anh radar va
anh quang hoc cho thdy sy twong dong
vé viing ngap lut giita hai nguén anh. C6
thé nhan thay, dir liéu anh radar con phét
hién dugc mot sé ving bi ngdp tét hon
so v6i anh quang hoc do cac ddi tuong
trén anh quang c6 thé bi nham l1an vé mau
sdc, hinh dang (hinh chit nhat mau xanh).
So d6 vung ngap tir anh radar ciing cho
thidy phuong phap nghién ctru da phan
biét duge mot s6 ddi twong (hinh chit nhat
mau do) ngap nudc khong phai 1a 1a lut
(dong song, sudi, hd nudc). Tir d6, nhom
tac gia da thanh lap ban d6 ngap lut mang
tinh ing dung va c6 do tin cay cao.

Ban 04 hién trang ngip 1 t tal huyén Chwrong M§
Ny 22

2072018

Hinh 10: Bén do hi¢n trang ngdp lut tai
huyén Chwong My nam 2018

Phuong phdp giam sat ngap lut tir dir
liéu anh radar do nhém tac gia Nataliia
Kussul, Andrii Shelestov va Sergii Skakun
st dung dua trén nguyén 1y sir dung cac
ma tran loc dé xac dinh ving ngip nudc.
Phuong phép nay c6 wu diém xac dinh
chinh xac vung ngap, do tin cay cao. Tuy
nhién, nhuoc diém ciia phuong phép nay
la thoi gian xtr 1y dir liéu dai, phu thudc
vao kich thudc ma tran loc, dién tich viung
loc dit liéu. Phuong phap thanh 1ap ban dd
do nhém tac gia nghién ctru sir dung co
nguyén ly twong tu phuong phap cac tac gia
Moslem Ouled Sghaier, Imen Hammami,
Samuel Foucher va Richard Lepage. Hai
phuong phap déu dya trén viée chiét tach
cac “diém anh” c6 nhimg dic trung twong
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dong nhau, tir co s¢ d6 s& xay dung duoc
ban d6 ving ngap nude. Tuy nhién phuong
phép nhom nghién ctru sir dung don gian
hon phuong phap str dung thuat toan SFS
(Structural Feature Set).

4. Két luan

Phuong phéap thanh lap ban d6 hién
trang ngap lut s dung dir liéu anh vién
tham radar c6 tinh ting dung thuc tién cao.
Qué trinh thanh 1ap ban d6 sir dung anh
vién tham radar dién ra twong ddi nhanh
gon gitp tiét kiém thoi gian va chi phi,
diéu nay c6 y nghia rat 16n trong viéc nim
bt tinh hinh toan canh khi xay ra ngap lut
trén khu vuc rong 16n. So sanh két qua thu
dugc va anh vé tinh quang hoc tham khéao
cho thdy ving ngap lut trén xac dinh tir
anh radar 1a twong d6i chinh xac. Mot s6
khu vuc trén dnh quang hoc gdp kho khan
trong qua trinh xac dinh ngéap lut nhu bi
may che phi, vung ao hd,... diéu do da
duogc xir Iy khic phuc trén anh radar.
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