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Tém tat: Anh hwong cua li lut doi véi xa héi va méi trweong te nhién la rat lom, do dé viéc lip
ban do ngdp lut la rat quan trong dé tir @6 chii dong dé ra cdc giai phap phong chong lii. Di liéu
vién tham cé thé dwoc sir dung dé thanh Idp ban d6 ngdp lut mét hiéu qud. Cdc kj thudt ldp bdn
do ngdp lut khac nhau dwoc sw dung bcing cdc dir liéu tir cdc cam bién vien tham radar chi dong
nhu Sentinel-1, Alos Palsar. Cac cap dir lieu khong gian thu dwoc tr Sentinel-1 da dwoc xu ly
trong nghién ciru nay. Moi cdp bao gom mot hinh dnh trong trdn lii va mét hinh anh khdc trieée
tran li. Ca hai hinh anh trén cung mot khu vyc da dwoc xu ly tao ra mot ban do ngap li, cho
thdy suw lan réng cua lii Iyt viing ha du heu viee séng Tra Khiic, séng Vé tinh Qudng Ngdi.

Tir khoa: li lut, Qudng Ngdi, dnh vién tham, radar, Sentinel, Alos

Summary: The impact of floods on society and the natural environment is great, thus building
flood maps is very important so that we can actively take measures to mitigate flood damages.
Remote sensing data can be used to efficiently create an inundation map. Different flood
mapping techniques have been used with data from active radar-sensing sensors such as
Sentinel-1, ALOS-PALSAR. The spatial data pairs obtained from Sentinel-1 were processed in
this study. Each pair includes an image in the flood time and another image before the flood.
Both images in the same area were processed to create a flood map. The flood inundation maps
of the downstream of the Tra Khuc River and the Ve River in Quang Ngai Province is studied in
this paper using remote sensing technique.
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1. PAT VAN PE ha du lwu vuc séng Tra Khac, song Vé, tinh
Quang Ngii 1a mot trong diém thudng xuyén
bi ngap lut. Cac séng déu ¢6 phan thuong luu
dbc, mang ludi song subi phét trién hinh nan

Ld lut la mdt trong nhitng dang thién tai xay
ra thudng xuyén va gy hau qua rit nghiém
trong d6i v6i phat trién xd hoi. Trong khoang e Y - 3
chuc ndm gan day, nhiing tran ngap lut xay ra quat, kha nang tap trung nuoc I nhgnh. Maj[
ngay cang gia tang v4i cuong d6 manh nhu & khac, Vﬁpg dong bf?m g nho hep ‘Vél bi cac dai
Trung Qubc (nim 1998), Tay Au (1998, cat ven bién che chan ngén‘cén V}éc tho?it 1t va
2000), Cong Hoa Séc (nim 2002), Bangladesh ~ &3 1@ ngdp Iyt ¢ ving dong bang. Viée xic
(2001)... lam hang loat cac congtrinh co s ha dinh pham vi, mire d ngdp lut giip co quan
ting nhu giao thong, thiy lgi, thong tin lign duan Iy trong cong tac phong tranh va giam
lac, bénh vién, nha trudng bi pha hay. Khu vuce nhe thién tai tré nén kho khan do dia ban r(f)zlg
I6n. N gay nay viéc ung dung cong nghé vién
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co quan quan ly danh gid dugc chinh xac tinh
hinh ngdp lut & mdi dia phuong Céc ki thuat
khac nhau di duoc phat trién dé 1ap ban do I
lut, chéng han nhu véi dit liéu vién tham
quang hoc c6 thé st dung phuong phap udc
tinh ngwdng chi s6 EVI véi anh MODIS hoic
ngudng chi s6 NDWI véi anh Landsat, ... dé
phan tich mirc 46 ngdp lut. Tuy nhién, viéc su
dung céc cam bién quang hoc thuong khong
dang tin cdy do sy twong dong vé khong gian
gitra cac khu vuc bi ngdp (Pricope, 2013), anh
chup thoi diém ngap Iut thuong c6 may
(Biggin va Blyth, 1996) va khong c6 kha nang
phat hién nudc r dong trong tham thuc vat.
Nho stir dung séngradio c6 budc songdai, anh
radar d0 mo tong hop (SAR) c6 thé thu dugc
tin hiéu phan xa tir bé mat trong moi diéu kién
thoi tiét nhu may, mu, bui khi quyén va ca
nhirng tran mua nang hat. Do ¢ bude song dai
anh SAR khong con bi anh huong béi tan xa

khi quyén nhu dnh quanghoc nén né cho phép
xac dinh dugc nang lugng bude soéng trong
moi diéu kién thoi tiét va moi truong vi thé
anh SAR c6 thé dugc thu tai bat ky thoi diém
nao ma khong phai quan tam tdi thoi tiét. Bén
canh d6, véi dic diém 1a st dung ngudn ning
luong chu dong nén co ché tao anh cua SAR
hoan toan khong phu thudc vao ngudn birc xa
ning lwong mit troi do d6 anh Radar co thé
thu duoc ca ngly 1an dém. Hon nita, do dic
diém hap thu manh song radar cua nudc, vi
viy dbi tuong nudc thudng c6 mau den khi
hién thi trén anh SAR nén c6 thé nhan dangva
tach biét duoc vung ngdp 1o rang. Nho dic
diém nay anh SAR lu6n dugc khuyén nghi ing
dung dé nghién ctru ngip lut. Vi nhitng wu
viét do, nghién clru nay tap trung vao ky thuat
chiét tach thong tin ngdp Iut tir anh vé tinh
SAR cho ha du luu vuc song Tra Khuc, song
V¢ tinh Quang Ngai.

“~al

Hinh 1. Vi tri khu vwc nghién cuu

2. TAL LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Tai li€u st dung trong nghién ciru
Nghién ciru nay da str dung cdc anh SAR gém
AlosPALSAR va Sentinel trong quéa khir két
hop v6i ban @b dia hinh, ban d6 hanh chinh dé
chiét tach thong tin ngip lut cho khu wuc
nghién ctru. Nghién ctru da thu thdp duoc anh
v€ tinh chyp trong va sau mot sb tran mua —

ngdp dién hinh trong cic nim tir 2007 dén
2016 & xdy dung cac ban dd ngip lut. Tuy
nhién, dir liéu anh SAR Iuu vuc nghién ciou
thu thap duoc rat han ché, hodc dir liéu anh thu
thap duoc, tham chi vao mua Iii nhung khong
tring v6i thoi diém co li. Cac dit liéu anh
SAR (Bang 1) duoc chup bao gdm 01 canh sau
thoi diém I va 01 canh trong thoi diém lii.
Cac dir liéu anh SAR duoc lua chon c¢6 tinh
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dén ddc diém phan cuc va kha niang phat hién
viung ngdp nudc ti da tir anh vé tinh. Anh
ALOS-PALSAR va anh Sentinel 1A 1a hai
dang 4nh radar véi d§ phan giai cao phuc vu
chiét tach thong tin ngdp lut. Tat ca anh SAR
déu dung phan cyc HH, day 14 phan arc duogc
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wu tién cho ban do ngip lut vi né c6 do nhay
thap hon so v6i nhirng sai khac theo chiéu
dung trén bé mat nudc gly ra boi song (Gan,
nnk 2012).

- Tai liéu dia hinh: mé hinh sé d6 cao SRTM
DEM, d6 phén giai 30m.

Bang 1: Danh sach cac 4nh S AR st dung trong nghién ctru

TT S0 hiéu Band/kénh |Phiancwc| Thoigian | Thoi gian mwa
cinh dnh anh thu dnh lii
I |Anh AlosPalSAR
1 109169 0280 L HH 14/10/2007 14-18/10/2007
2109169 0290 L HH 14/10/2007
3109169 0290 L HV 14/10/2007
4 115879 0280 L HH 16/01/2009 30/12/2008-
5 115879 0290 L HH 16/01/2009 02/01/2009
I |Anh Sentinel
1 20161201T223539 20161201T22360 C HH, VV | 01/12/2016 | 30/11 dén ngay
8 014192 016EE9 6B8D 3/12/2016

2.2. Phuwong phap nghién ciru

DPé xdy dung ban dd ngip tir cac anh SAR,
nghién ctru nay st dung céc cong cu hién dai dé
xtr ly anh: ENVI, SNAP, ARCGIS. Duya trén
nguyén 1y phan xa gwrong ctia anh SAR chup bé
mat Trai Da: khi tin hiéu song radar truyén
xubng bé mit nudc (bé mit phing khong co
song), ning lwong phan xa tro lai vé tinh rat
thap va hinh anh ving ngdp nuéc c6 mau tbi
xam. N guoc lai, cac ddi tuong khac co bé mat
gd ghé hodc co kha ning tan xa rat manh (nhu
cac cAu trac kim loai, ciu trac xay dung, khu do
thi, thuc vat c6 mat do day,vv...) cac tia phan
xa tro lai v¢ tinh ¢6 nang luong manh va hinh
anh SAR thu nhan c6 tong mau sang Trong
phan loai anh SAR, nghién ctru da st dung
phuong phép dinh ngudng gita vung nudc/
khong nude dé loai bo nhitng pixel ving khong
ngdp nudc. Anh phan loai ving ngip nudc
(raster) duoc chuyén khuon dang sang vector dé
xtr Iy thanh 1ap ban d6 ngip lut trén cac phan
mém GIS théng dung (nhu Arc/Gis, M ap/info).
Toan bd qua trinh xir Iy anh dén thanh 13p ban
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d6 ngap lut qua 4 budc co ban: ting cuong chét
lugng anh, nén chinh hinh hoc, phéan ngudng,
xdy dungban d6 ngap (Hinh 2).

Chon kénh anh SAR
(HH, HV, W, VH,...)

l

Ting cwérng chit lwong anh

]

Nan anh so cdp,
Nan anh theo ban dé

l

Phan ngwéng vang
co nwdc/khong co nwdc

l

Phin loai dnh

__< Cac phép loc Anh SAR ‘

%

Loai sai s6 hinh hoc do
dia hinh (ndn theo DEM)

Viing ngap/knong ngap

=
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Lwa chon hé quy chiéu

l

Thanh Idp ban d@é ngdp lut
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Hinh 2: Quy trinh xit Iy chiét tach thong tin
thanh Idp ban do ngdp tir anh vé tinh

a) Tang cuong chit lwong dnh
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Nhiéu 1 mot trong nhitng thudc tinh cua anh
radar gin lién v i tinh “don sac” clia birc xa sir
dung trong k¥ thuat radar. P6i voi ngudi s

dung, day la mot tr¢ ngai 16n trong khi phén
tich giai doan anh. R4t nhiéu cac phwong phap
loc duge dwa ra nham khir nhidu trén anh radar
trong d6 phai ké t6i cac phép loc nhu Frost,
Lee, Sigma, Gamma, Map v.v. Phép Iloc
Gamma tao ra hinh anh da duoc loai bo dém,
nhidu véi thoi gian thyc hién tuong d6i thap
(Lopes, nnk 1990). Viéc xir ly 1am giam nhiéu
phai bao dam sao cho lwong mat mét thong tin
1a it nhat, do d6 phai chon bd loc thich hop.
Nghién ctru nay su dung phép loc Lee, céic
hinh anh duogc thyc hién véi khoang loc
Gamma & muc 3 x 3. V&i phép loc ndy cho két
qua rat tét phuc vu chiét tach thong tin ngip
(Hinh 3).

Hinh 3: Tang cwong chdt heong anh SAR
trueée khi néin chinh

a) Trudc khi loc nhiéu  b) Sau khi loc nhiéu

b) Nin anh

Cong tac nan chinh hinh hoc nham muc dich
xtr Iy nhitng bién dang hinh hoc sinh ra trong
quéa trinh chyp anh va anh hudng cua dia
hinh, dong thoi dua anh vé hé toa do ban dd.
Viéc nan chinh hinh hoc ¢6 ¥ nghia hét stc
quan trong, khéng nhitng dé dam bao do
chinh xac vé vi tri toa do cua cac ddi tuong
trén anh ma con dé dam bao sy chong khit

cua cac loai anh v6&i1 nhau phuc vy cho viéc
xdy dung cac t6 hop anh & budc tiép theo. Do
ban chat chup anh nghiéng tir mot phia nén
anh radar giébng nhu cac loai anh vé tinh
quang hoc khi chup nghiéng cling bi éanh
hudng lam sai 1éch vi tri cia dia hinh. Sy sai
Iéch trén anh radar 1a su dich lai gﬁn ang ten
thu hon so vdi vi tri thyc cia n6. Anh huéng
cia chénh cao dia hinh t6i vi tri diém trén
thuc dia dugc tinh theo cong thire:

D = Ah x tang(90°-n) )

Trong d6: &2 13 d6 cao ciia diém

N goc nghiéng chup anh (goi toi
néu dia hinh bang phang)
Mdi loai anh radar s& duwoc chup voi goc
nghiéng khéac nhau tham chi cing mot thiét
bi ciling c¢6 nhiing mode chup vé&i goc
nghiéng khac nhau, cho nén anh hudéng ctua
chénh cao dia hinh ddi véi mdi loai anh ciing
khac nhau (Hinh 4). Vi vay, dé hiéu chinh
sai s6 do chénh cao dia hinh giy ra khi nin
anh can sir dung mo hinh sé d6 cao (DEM).
Trén co s& nguyén ly dé, cic phan mém xur
Iy anh d tich hop sin cac phuong phap nan,
hi€u chinh anh vao. Nghién clru nay st dung
phuong phép nin anh “Ranger — Doppler
Terrain Correction” dugc tich hop trong
phan mém SNAP 5.0. Pay la phuong phép
duoc khuyén nghi str dung trong nghién ciru
thanh 14p ban d6 ngap lut tir anh SAR. Vi
phuong phép nay, nghién ctru str dung ngudn
dit liéu mo hinh s6 d6 cao SRTM 30m toan
cau, ty dong duoc tai vé co s dir liéu phan
mém; phuong phap lidy mau dia hinh: noi suy
song tuyén tinh; do phan giai mbi pixel 10m
& hé toa d6 toan cau WGS 84. Anh sau khi
duoc nin chinh dua vé hé quy chiéu & day 1a
UTM WGS 84 Zone 49 phuc vu cac budc
tiép theo trong xir Iy anh, thanh 1ap ban do
ngap lut khu vuc nghién cuu.
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SCCRS/CCT
Hinh 4: Anh hwdng cia chénh cao dia hinh t6i
vi tri diém trén thuc dia

¢) Phan nguong va trich nit thong tin ngip lut

Su phan ngudng anh v¢ tinh SAR 1a mét thanh
phan quan trong trong phan tich va dién giai
dir liéu ty dong. Cac phuong phip phéan
ngudng khac nhau da dugc dé xuat trong nhiéu
tai lidu. Mot sd phd bién nhéat 1a phat hién
sudn, vung dang phat trién va ky thuét tao
ngudng (Sahoo, nnk 1988). Tuy nhién, nhitng
cach tiép can nay co nhitng sai sot phd bién.
Vi dy, ky thuat phat hién suon rat phu thudc
vao vi tri ciia suon ban dau hodc tham chi la
hiéu biét vé vi tri ciia nd trude. Cach tiép can
ving phat trién ciing phu thudc vao ngudi sir
dung khi né phét trién va sat nhap cac ving
nhd 1an can (Oliver va Shaun Quegan, 2004).
Hon nira, phan doan dua trén viéc tao ngudng
ctia cac mirc mau xam thuong khong phu hop
v6i anh SAR vi ¢6 nhidu dém (Fjortoft va nnk,
2003). Nghién ciru nay khic phuc nhirng van
dé trén bang cach loai bo co ban cac nhiéu
d6m 6 budc ting cuong chat lugng anh, vi vay
& bude phan ngudng thudn lgi hon dé phan
dya trén mirc xam cua anh. D6i voi anh
ALOS-PALSAR tién hanh 1y mau dé tinh
trung binh cac thong sd ngudng max va min
cua tung anh, tur do trich Xut ra vin gngdp lut
(Hinh 6a). V6i anh Sentinel, nghién ctru ap
dung cong thirc phan ngudng thong thuong:
255 * (Sigma0 VV< DN), véi DN =0,1. Két
qud phan ngudng tach nudc va khong nudc
nhu hinh 5. Sau khi tach thong tin ngip va
khong ngdp, phan loai va tién hanh trich rat
thong tin dit liu ngdp dé xdy dung ban do6
ngdp khu vuc nghién ctru.
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a) Trwdrc phan ngudng i
Y3 Faig. ot

Hinh 5. Két qua phdn ngieéng tich nwéc va
khong nwoc

3. KET QUA VA THAO LUAN

Qua xir Iy dir liéu anh SAR, cho thdy cac anh
phan arc HV (chiéu ngang - thang dirng) cho
thong tin vé ving ngdp nmurde chi tiét hon loai
anh phan cuc HH (chiéu ngang - chiéu ngang).
D6i véi anh radar, bé mit nude duoe sir dung
lam ddi twong dé xac dinh truc tiép dién tich
ngdp hodc dién tich nude vi cac gia tri phan xa
cia nudc rat thip mang tinh chit phan xa
grong. Nhu véy, cac khu vire bi ngip lut xudt
hién tong mau téi do tan xa ngwoc thip, trong
khi bé mat dit hodc cac déi tuong khac xuét
hién tong mau sang vi mat dét tho vatham thuc
vat san xut khuéch tan nang lrong truyén dén
cua thiét bj phat dan dén phan xa manh. Vi
anh ALOS-PALSAR, do thoi diém chup 1 sau
thoi diém 1l nén cac dit liéu thu nhan tir mét dat
1a nhitng phan xa rat thap va tham chi kho phat
hién khi xt¢ ly thong thuong Luc nay, viéc
chiét tach thong tin ngap Iut chi yéu thu nhan
duoc tir nhitng dau vé 1t di qua dé lai trén cac
d6i twong nhu cdy cbi. Chinh vi vy, nhitng
nhidu dém xuét hién nhiéu hon trong qua trinh
xtr Iy anh va vi vay ban db ngap lut ¢6 rét nhiéu
nhirng vét ngip, hodc 6 ngap nhoé (Hinh 6a).
Vi anh Sentinel, thoi diém chup anh dung vao
thoi diém mua Ii gy ngip do vdy, nudc trén bé
mit hoan toan c6 thé nhan biét bang mat
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thuong khi xir Iy anh. Viéc hi¢u chinh thong tin
ngdp sau khi xir Iy d& dang hon so véi anh
ALOS-PALSAR, va phan ngip duoc hiéu
chinh thong qua 16p thong tin dia hinh, hanh
chinh khu vuc nghién ctru. Vi vay, cac 6 ngip
trén ban do thanh 1ap tir anh Sentinel & cho
tung vung hon (Hinh 6b).

Vé tinh hinh ngip lut, két qua phan tich cac
ban d6 ngip lut cho thiy dic diém chung &
dong bang ven bién Quang Ngii nhitng ving
ngdp nudc trung véi cac 6 triing thap, thudc
luu vuc céc song 1on cua tinh (nhu song Tra
Bong, song Tra Khuc, song Vé, song Tra Cau,
Hinh 6a, b). Vungngp lut phan b thanh ting
dai kéo dai, & hau khap cac huyén ven bién va
vung nii Ba To. Nhitng huyén c6 vung ngip
lut 16n 13 Binh Son (song Tra Bong), Son
Tinh, Tu Nghia, N ghid Hanh (song Tra Khuc),
M6 Birc, Pirc Pho va Ba To (song Vé — Tra
Cau). Trong d6 khu vuc ngap ning nhit dugc
xac dinh thudc luu vuc song V¢ — Tra Cau (cac
huyén M ¢ bac - buc Phé); tiép do la khu wue
phia Nam thanh phd Quang Ngii — huyén Tu
Nghia... 14 nhitng noi c6 dia hinh thap. Nguwoc
lai, cac khu dan cu phan bd trén vingdia hinh
cao, chu yéu 1a cac cdn cat (cao d6 >10m)
thuong khong ngdp. Qua phan tich ban do
phan bd vingngdp lut, con cho thiy nhiéu tryc
giao thong quan trong trén dia phan Quéang
Ngii nam trong ving ngip niang Vi du nhu
tuyén Qudc 16-1 (QL-1) nam trén khu vuc cac

B e

a) anh AlosPalSAR ngay 16/01/2009

huyén Tu Nghia - M6 Dirc — Puc Pho ¢ phia
Nam, cdc huyén Binh Son - Son Tinh ¢ phia
Bic va mot s6 tuyén tinh 16, cic tuyén duong
lién huyén déu bi ngap ning Didu d6 da ly
giai tinh trang giao thong trén tuyén truc Bic —
Nam thuong gap kho khan vao mua mua khi
di qua dia phan tinh Quang Ngai do tinh trang
mua - ngdp lut dién ra ning né. Két qua phén
tich tir anh cling cho thdy dién ngap nim 2009
gip ba lan so véi nam 2016 (Bang 2). C6 sy
chénh léch 16n nhu vay la boi vi anh chup hai
thoi diém khéac nhau. V6i anh Sentinel chup
vao ngdy 1/12/2016, thoi diém thu nhan duoc
anh thi [ song V¢ dang lén cao va giy tran
vao ndi dong, trong khi trén song Tra Khiic
mdi chi trén bdo dong 2 nén chua giy li 16n
gdy ngadp cac huyén ha du luvu vuc song Tra
Khtc. Luc ndy trén anh van phét hién ngip 1a
do mua gy ngdp ung cuc by & cac huyén Son
Tinh, Tu Nghia, TP Quang Ngii. Trén anh
AlosPALSAR chyp sau 1 vao ngay
16/01/2009, dién ngap phan tich dugc cha yéu
tir vét 1ii dé lai sau tran i xay ra trudc do, I
xdy ra trén dién lon cd song Tra Khuc, song
Vé. Do vay, dién tich ngap nam 2009 16n hon
nhiéu so voi anh chyp niam 2016. Piéu nay
ciing cho thay, dé co thong tin ngip lut chinh
Xac can co nhirng anh chup tring véi thoi
diém Iii, két qua phan tich, chiét tach thong tin
ngdp s€ khach quan va d6 chinh xac cao hon
so voi nhitng anh chyp sau Ii.

b) anh Sentinel -14 ngay 01/12/2016

Hinh 6: Ban do ngdp tir anh AlosPALSAR va dnh Sentinel
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Bang 2: Tong hop dién tich ngip cac tinh tir inh SAR (don vi: ha)

Huyén Nim 2009 (Anh ALOSPALS AR) Nim 2016 (Anh S entinel)
BaTo 6643.14 166.91
Binh Son 8546.80 756.18
Dirc Phd 12782.46 5359.48
Minh Long 2417.54 40.49
Mo Buc 9084.78 4676.60
Nghia Hanh 5979.06 2494.08
Son Ha 323.59 407.29
Son Tinh 8962.65 4608.91
TP Quéng Ngii 1000.80 400.61
Tra Bong 263.69 1.64
Tu Nghia 6770.80 3262.80
Tong 62775.32 22175.01
4. KET LUAN duoc trung thoi diém co 1i. Hién tai luu vuc

Nghién ciru da xir 1y, chiét tach va thanh lap
ban d0 ngdp lut tir anh vién tham radar ap
dung cho ha du luu vuc song Tra Khuce, song
Vé tinh Quang N gii. Két qua xir 1y, phén tich
anh cho thdy mit nuéc phan xa rit yéu nén
thuong dé nhan dang trén anh radar do téng
mau rat téi. Két qua cho thdy ving dong bang
thap ha du song Tra Khuc, séng Vé véi cac 6
trliing thép kéo dai toan bg cac huyén ven bién,
nén khi c6 mua 16n dé giy ngip lut va lan
rong. V¢ tinh Sentinel chuyp duogc trung vao
thoi diém mua 1i nén cho két qua phan tich
kha t6t, phan anh rat truc quan dién ngip ving
dong bang ven bién cia tinh Quang Ngii,
trong d6 khu vuc ngdp ning nhat thudc luu
vuc song V¢ — Tra Cau (cac huyén M buc -
Dirc Pho).

Viéc ing dung anh vién tham thanh lap ban db
ngdp lut ha du luu vuc song Tra Khic, song
Vé cho thiy tinh wu viét cia vién tham radar.
Tuy nhién, do céc v¢ tinh chup theo cac chu ky
khac nhau nén khong phai lac nao cting chup

nghién ctru chi co duy nhéat 01 anh radar chup
nam 2016 tring v6i thoi diém c6 mua Ii nén
két qua phan tich van con han ché. Néu c6
thém anh chup dung thoi diém I cac nim
trudc day s€ nang cao dugc do chinh xac trong
viéc thanh 14p ban d6 ngip Iut cho khu vuc
nay. Trong diéu kién hién nay, dé chu dong
dugc anh phuc vu cong tac thanh 1dp ban dd
ngip lut cling nhu theo doi, giam sat 10 lut,
thién tai & cc luu vuc can thém cac cong cu
hd tro khic nhu cong nghé bay chup nhu
UAVs, Flycam...nham nang cao hon nita chét
lwong nghién ciru ddi voi linh vuc nay.

Loi cam on: Bai bo ndy 1a mot phan két qua
ctia dé tai nghién ctru cip Bo Nong nghiép va
Phét trién nong thon: Nghién ciru 1tng dung
cong nghé GIS va vién tham dé theo doi, danh
gid, hoan thién va ndang cao do chinh xdc cua
cong tac dy bdo ngap Ilut phuc vu cong tic
quan 1y phong chong i lut ving ha du cdc
séng; do PGS.TS N guyén Thanh Hung- Phong
Thi nghiém trong diém Quéc gia vé dong luc
hoc song bién 1a chii nhiém.
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