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ARTICLE INFO ABSTRACT

Article history: Radar Interferometry (InSAR) has been known as a technology to monitor

Received 25% June 2020 the change of elements on the earth's surface for many years. There are
Accepted 03¢July 2020 many InSAR methods, in which the permanent scattering InSAR Radar
Available online 31 Aug, 2020 (PSInSAR) method uses a series of images to determine the terrain
Keywords: deformetions quite well. However, for areas with lots of vegetation, the
ALOS-PalSAR number of permanent scattering points (PS points) will be Iimi.ted. In this
InSAR Radar ’ paper, we have chosen a method that.also uses a set of multl-tempgral
Landslid ’ Radar images but has the lowest spatial and temporal image baselines,

an@siide, this method is called the Small Baselines method (SBAS). With the ALOS
Multi-temporal Radar, PalSAR images series that was collected from August 2007 to November
SBAS. 2010, many landslide points in the area of Bat Xat district, Lao Cai

province were discovered. The landslide locations detected from Radar
images were compared with the landslide surveying points and landslide
interpreted by aerial photos in 2013 provided by Vietnam Institute of
Geosciences and Mineral Resources Vietnam. There have been many
sliding sites coinsiding with the surveyed landslides, which proves that
many landslides exist and develop continuously such as the location of
Mong Sen bridge, Trung Chai Commune or at Sai Duan bridge, Phin Ngan
commune.
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THONG TIN BAI BAO TOM TAT

Qucf tmf}.]" Radar giao thoa dwac biét dén nhw mot céng nghé dé gidm sdt sy thay doi
Nhén bai 25/6/2020 cdc yéu td trén bé mdt trdi ddt. C6 khd nhiéu phwrong phdp Radar giao thoa,
Chap nhan 03/7/2020 trong dé phuong phap giao thoa Radar tdn xa c6 dinh (PSInSAR) su: dung
bang online 31/8/2020 m@t chuoi dnh dé xdc dinh bién déng dia hinh khd tot. Tuy nhién, véi khu vire
Tir khoa: ¢6 nhiéu thyc phu thisé Iu'O'ng diém tdan xa c6 dinh thwong bi han ché. Trong

nghién ctru nay, nhém tdc gla lwa chon phwong phdp dwong ddy ngdn
(SBAS) V&i chudi dnh da thoi gian ALOS PalSAR dworc thu trong khodng thori
gian tir thdng 8/2007 dén thdng 11/2010 dé xdc dinh truot 16 cho khu viee
huyén Bdt Xat va mét phéin nhé ciia huyén Sa Pa, tinh Lao Cai. C6 nhidu diém
trwot I& ddt & khu viee nghién ciru da dwoc phdt hién. Cdc vi tri trwot 16 ddt
dwoc phat hién tir dnh Radar dd dworc so sdnh véi cdc diém khdo sdt truot
16 ddt va diém trwot 1é ddt gidi dodn bdng dnh hang khong ndm 2013 do
Vién Khoa hoc Pia chdt va Khodng sdn Viét Nam cung cap Dd c6 nhiéu vi tri
trugt trung Véi cdc diém truot 16 dwoc khdo sdt, diéu nay da chlmg minh
rang c6 mot sé diém trwot 16 ton tai va phat trién lién tuc nhuw vi tri cu Méng
Sén, xd Trung Chdi hay tai cdu Sai Dudn, xd Phin Ngan.

ALOS-PalSAR,
Radar da thoi gian,
Radar giao thoa,
SBAS,

Truwotlé dat.

© 2020 Truwong Pai hoc M6 - Bia chat. T4t ca cic quyén dwoc bao dam.

Qudc Hung va nnk., 2017). Loai tai bién nay dang
la mot van dé dwoc sy quan tim dic biét cia cac
nha quan ly, treong dai hoc va vién nghién ctru
ctia nhiéu quoc gia trén thé gidi.

Viét Nam 1a mot trong s6 nhirng qudc gia nam
trong khu virc thwedng xuyén bi anh hwéng cta sat
1& dat do khi hdu nhiét déi 4m gié mua va dia hinh
do6i ndi kha nhiéu. Trong boi canh bién d6i khi hau

1. M¢ dau

Tai bién dia chit hién dai no6i chung, tai bién
trwot1d noi riéng da va dang giy ton thit to 1om vé
ngudi va cia cho nhiéu quoc gia trén thé gi¢i va
déc biét & cac ving mién ndi cta Viét Nam (Lé
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toan cau dang dién ra ngdy cang nghiém trong thi
sat1d dat, 1t ong, [t quét xuat hién nhiéu hon. Theo
nghién ctru ctia Lé Quoc Hung va nnk. (2017),
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h&u nhw ndm nao & nwéc ta vao mua mwa ciing
xay ra sat & dat, gay thiét hai lém vé nguoi va tai
san. Tai Viét Nam, da c6 nhiéu nghién ctru vé sat1é
dat, trong d6 phai ké dén la: Nghién ctru nguy co
va phan viung nhay cam truwot 16 dat khu vue ho
thiy dién Son La (Tran Anh Tudn va Nguyén T
Dan, 2012), mét nghién ctru khac cia tac gia Tran
Thanh Ha (2013) da nghién ctru méi quan hé gitra
dia mao va truot 1& dat khu vuc Lao Cai. Dv bao
nguy co trot 1& huyén Xin Man, Ha Giang ctia D6
Minh Ngoc va nnk. (2016). Trong cac nghién ctru,
dé an diéu tra, phin viing canh bao nguy co trwot
1& dat da & cac viing mién ndi ctia Lé Quéc Hung
(2012-2015) 1a mo6t nghién ctru kha cong phu va
da dwa ra dwoc mot sé ban d6 canh bao nguy co
truwot 1 dat (Lé Quéc Hung va nnk, 2017). Cac
nghién ctru ké trén chd yéu xac dinh va canh bao
truot 1o dat bang mot s6 phwong phép dia chit,
trong d6 ban d6 phin bo trregt1é dit thudong dwoc
thanh 14p bang phwong phép diéu tra truc tiép &
thuc dia két hop véi gidi doan anh hang khong,
hodc anh vé tinh quang hoc.

T nhitng nam dau cta thé ky XXI, cic nha
khoa hoc trén thé giGi da di su nghién ciru van dé
trwot1d datva da cong b6 nhiéu cong trinh nghién
ctru c6 gia tri vé linh vyc nay (Lee va Min, 2001;
Lee va nnk,, 2002; Lee va Dan, 2005). Trong do,
nhiéu cong trinh da str dung cac tw liéu vién tham
vao viéc xac dinh cac diém trwot 1& dat, cac yéu td
c6 anh hwdng dén qua trinh trwot 1& dat nhw cac
d&i pha huy kién tao, hién trang 16p pha thyec vit,...
Cong nghé vién tham hién nay da tré thanh mot
cong cu hitu ich trong xac dinh trwot 1& dit vi né
cung cap mdt cai nhin tdng hop va cé thé dwoc 1ap
lai & nhiéu thoi diém khac nhau. Dac biét, phép do
giao thoa Radar d6 m¢& téng hop (Synthetic
Aperture Radar - SAR) 1a phwong phap danh gia
nhitng thay d6i trén bé mit trai dit da dwoc Gng
dung tir khodng 20 nam nay (Tran Van Anh va
nnk.,, 2015; 2016). Giao thoa Radar (Differential
SAR Interferometry - DInSAR) la phwong phap st
dung it nhit hai anh & hai thoi diém truwdc va sau
Kkhi c6 su thay doi vé dia hinh dé tim ra sw dich
chuyén bang cach do do 1éch pha cta hai chu ky
thu anh (Tran Van Anh va nnk., 2007). Tuy nhién,
phwong phap nay cé nhiéu han ché dé la khong
loai b6 dwoc mét sé6 d&nh hwdng nhw: khi quyén,
dac tinh tan xa cta cac d6i twong trén bé mat,... Dé
khic phuc nhitng han ché cta phwong phap
DInSAR thi phwong phap PSI dwoc dé xuat bdi

Ferretti va nnk. (2001), dwa trén viéc stt dung mot
loat anh SAR da thoi gian cing mot vi tri dé chiét
tach ra mét s6 diém c6 tan xa phan hoi c6 dinh
(Persistent scatterer, PS) va tir dé xac dinh dwoc
cac bién dong dia hinh. Phwong phap PSI tir d6 da
dan thay thé phwong phap DInSAR truyén thong,
tuy nhién van con c6 nhirng han ché1a khi khu vurc
nghién cru ¢ nhiéu thyc phu thi s6 lwong diém
PS ciing it (Tran Van Anh va nnk., 2016). D€ ting
sO lwong diém tan xa c6 dinh, mot s6 phwong phap
khac da dwoc phat trién nhw STAMPS Stanford
(Hooper va nnk., 2010), Small Baseline (phwong
phap dwong day ngian) (Berardino va nnk., 2002).
Ky thuit SAR giao thoa da thoi gian da cho thiy
kha nang cung cip thong tin vé bién dang mat dat
trén cac khu vuc rong c6 dd chinh xac dat téi
milimet (Ferretti va nnk, 2001). Phwong phap
nay phu hop véi cac cude khao sat & nhitng khu
vuwre c6 dia hinh thwe phti nhiéu va dé déc cao. Pac
biét, v&i kho luu triv anh SAR rat 1én tao cho viéc
xtr 1y chudi dnh SAR cho muc dich gidm sat cac
bién d6i dia hinh trong qua khi rat thun loi.
Ngoai ra, hién nay c6 mét s6 anh SAR dwoc cung
c4p mién phi ciing 14 mo6t ngudn anh hitu ich cho
cac nghién ctru vé bién déng dia hinh néi chung va
trwot1& dat ndi riéng.

Trong nghién cttu nay, phwong phap duong
day ngan SBAS da dwgc ing dung dé xac dinh
trwot 1¢ dat khu vuc huyén Bat Xat, tinh Lao Cai
v&i loai anh ALOS PalSAR-1. Phwong phap nay
khéng yéu ciu s6 lwong anh dwoc str dung qua
nhiéu va bén canh d6 cac cdp anh ciing dworc toi
wu hon véi khoang cach dwong day anh theo
khong gian va thoi gian dwgc lwa chon ngan nhit
gitip gidam cac sai s6 do mit twong quan.

2. Dir liéu va phwong phap nghién ctru
2.1. Khu vwce nghién ciru

Khu vuc nghién ctru nim chd yéu & huyén Bat
X4t va mot phan ctia huyén Sa Pa, thudc tinh Lao
Cai (Hinh 1). B4t Xat nam & phia tAy bac tinh Lao
Cai, phia tAy bac va dong bic giap tinh VAn Nam
(Trung Qudc), phia tiy giap huyén Phong Thé (Lai
Chau), phia nam 1a huyén Sa Pa va thanh phé Lao
Cai, phia d6ng nam la thanh pho Lao Cai.

Toan bd nén dia hinh Bat Xat dwoc kién tao boi
nhiéu dai ndi cao, ndi bat 1a hai dai nai chinh tao
nén cac hop thuy: sudi Ngoi Phat, sudi Liing P6,
sudi Quang Kim. Pia hinh cao dan, diém cao nhit
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Hinh 1. Khu vwc thuc nghiém trén bdn do Viét Nam va khung dnh ALOS PalSAR.

c6 d6 cao 2945 m, diém thap nhit c6 d6 cao 88 m
(Hoang Trung Thong, 2016).

Kién tao dia hinh khu vuc nghién ctru cé dac
diém 12 viing nti cao c6 do chia cit16m, thung liing
hep khe sdu, d6 déc 1on. Hang nam tir thang 7 dén
thang 9 la khoang thoi gian mwa nhiéu, thwong
xay ra trieot 1 dat va li quét cho cac khu vieec mién
nui Viét Nam, trong dé huyén Bat Xat va xa Trung
Chai thudc huyén Sa Pa la diém néng cta truwot 1&
dat. Theo nghién ciru ctia Lé Quéc Hung va nnk.
(2017), xa Phin Ngan, xa Quang Kim hay tai quoc
16 4D 1a nhitng noi thwong xuyén bi truegt 16 dit.

2.2. Di¥ liéu nghién ciru

Trong nghién ciru nay, 13 canh anh ALOS
PalSAR véi quy dao di lén, dd phan giai khong gian
la 16 m da dwgc st dung. B6 dit liéu str dung hinh
anh véi duwong quétla 478 va hang quétla 440 tao
thanh tap hop dir liéu trong khoang thoi gian ba
nam, tir thang 8 nam 2007 dén thang 11 nam
2010.Bang 1 1a thong tin tap hop dirliéu ctia ALOS
PalSAR kiéu phin cuwc d6i (FBD) gom HH va HV,
murc xtt Iy 1.1. Trong nghién ctru lién quan dén tao
giao thoa thi phan cyc HH 1a phu hop, do vay viéc
tién xtr Iy dau tién sé 1a tich ra phan cuc HH. Bén
canh d6 md hinh s6 d6 cao SRTM véi d6 phan giai
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90 m dwoc st dung dé loai bo pha dia hinh va
hiéu chinh vé hé toa do dialy VN2000 ctia khu vurc
Viét Nam.

Bdng 1. Théng tin vé tdp div liéu.

TT |Ngay thu anh (Y/M/D)|Kiéu anh| Quy dao
1 2007/08/10 FBD bilén
2 2007/09/25 FBD | Pilén
3 2007/11/10 FBD | Dilén
4 2008/05/12 FBD | Dilén
5 2008/06/27 FBD | DPilén
6 2008/08/12 FBD bilén
7 2009/06/30 FBD bilén
8 2009/08/15 FBD | Dilén
9 2009/09/30 FBD | bilén
10 2010/07/03 FBD | Dilén
11 2010/08/18 FBD bilén
12 2010/10/03 FBD bilén
13 2010/11/18 FBD bilén

2.3. Phwong phdp nghién ciru

Viéc st dung k¥ thuat giao thoa Radar (InSAR)
dé do bé mat trai dit, bao gobm cac bé mét dia hinh
va bién dang dia hinh, da dwgc chirng minh thanh
cong trong hai thap ky qua. Phwong phap giao
thoa truyén thong cho phép tao ra cac hinh dnh
giao thoa ctia cic pha dich chuyén gitra hai hodc ba
hinh anh thu dwgc trong nhirng thoi diém khac
nhau trén cung mét khu vwe. Phwong trinh (1)
minh hoa pha bién dang bé mat dat dwoc dé xuit
b&i Gabriel va nnk. (1989).

Gia thiét rang néu c6 san mot pha ciia mo hinh
s6 d6 cao DEM, o0 drg'c mo6 phong va dwoc loai
bé di tir pha giao thoa téng hop A@in thi ta sé thu
dwoc pha cia bién dong dia hinh (DInSAR) A@p.in:
cong thire (1):

App_int = BPme — PTopogimu — PDispl ey

Trong do6: @roposimu - thanh phan dia hinh mé
phodng, c6 chira thanh phan pha phang. Luu y rang
cac quy dao anh hwdng dén thanh phan dia hinh
md phéng, ngay ca khi qua trinh 1am phang khong
dwoc thyc hién mot cach rd rang. Cong thirc (1)
tom tat nguyén ly ctia DInSAR, cho phép x4c dinh
cac dich chuyén cta dia hinh dwoc tao ra tir hai
anh SAR phttrc.

Cong thirc (1) dai dién cho mdt phwong trinh
xac dinh bién déng dia hinh tir DIsSAR don gian.
Débiéu dién day dt mdi quan hé gitra pha dia hinh

va bién dong dia hinh thi cong thirc (2) dwoc biéu
dién:

A(PD—Int = A(Pmt ~ PTopostimu
= @pispl T PTopoyes (2)
+ Patm, — Patmy, + Porbp;
- (pOrbM + DNoise + 2. k.

Trong d6: ¢ropo res - thanh phan sai s6 ton du;
@am - thanh phan pha khi quyén & thoi diém thu
dwoc cia mdi canh anh; @on - thanh phan pha do
cac 10i quy dao ciia mdi canh anh; @nos - pha
nhiéu, k - gia tri s6 nguyén lan ctia pha (Zebker va
nnk., 1997)

Muc dich cta bt ky ki thuét nao ctia DInSAR
1alay dwoc @pispi tir App i Piéu nay ddng nghia véi
viéc tach @pisp tir cac thanh phan pha khac cta
phuwong trinh s6 (2). Mot diéu kién can thiét dé
thuc hién viéc phan chia nay la dé phan tich cac
diém anh c6 nhiéu @i, thwdmglién quan dén hai
tan xa: nhitng noi phan héi Radar béi nhirng vat
thé phan chiéu manh va khong déi theo thoi gian
dwoc goi la tAn xa c6 dinh (PS) va nhitng phan hoi
khéng déi theo thoi gian, nhung la do cac doi
twong phan tan nho khac nhau (Distribatter
Scatterers - DS). Nhitng han ché chinh cia DInSAR
bao gom: (i) sy twong quan vé thoi gian va hinh
hoc c6 anh hwdng dén thanh phan @neise (Hanssen
va Feijt, 1997); (ii) viéc gidi m¢ pha lién quan dén
wéce tinh gia tri k (Ghiglia va Pritt, 1998); va (iii)
thanh phan khi quyén (Zebker va nnk., 1997). PSI
la dai dién cho mot phwong phap cta cong nghé
SAR giao thoa, khai thac nhiéu hinh dnh SAR thu
dugc trén cung mét khu vuec, cac quy trinh xt ly
va phén tich dir liéu thich hop dé tach riéng @pispi
tir cac thanh phan pha khac dwgc mo ta trong cong
thirc (2).

Phuwong phap dwong day ngan (SBAS) ban dau
dwoc dé xuat bdi (Berardino va nnk., 2002). SBAS
duwgc st dung dé phan tich cadc muc tiéu tan xa
phén tan DS va tin xa c6 dinh PS. Két qua dau ra
giéng v&i cac két qua dwoc tao ra trong phan tich
giao thoa DInSAR, nhung chiing c6 lién quan dén
chudi thoi gian SAR 16n thay vi chi lién quan dén
hai canh anh (t6i da la 4 canh anh trong phwong
phép DInSAR). D6i v&i qua trinh xtr 1y PS, cach tiép
can SBAS it nhay cam hon véi s6 lwgng anh dau
vao, vi SBAS khai thac twong quan phan b6 khong
gian thay vi dwa trén gia tri diém anh; hon nira
trong SBAS moét s6 gia dinh dwoc thuc hién trén
moi twong quan v&i cac diém bién dang dia hinh.
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Tuy nhién, trong trwong hop nay, khi cé cang
nhiéu dit liéu dau vao thi cho két qua dau ra cang
t6t vi thanh phan khi quyén trong pha giao thoa cé
thé dwoc wéc tinh va loai bo t6t hon khi c6 nhiéu
thoi ky anh.

Phuwong phap nay nham muc dich gidm thiéu
su phan cach trong ca mién thoi gian va pham vi
tin s6 Doppler cta cdp anh thu nhin dé ting moi
twong quan gitra cac cdp giao thoa. Hooper va nnk.
(2010) da phat trién mét phwong phap loc pha
twong quan thip cho cic khoang thoi gian gian
cach ngén. Do do, cac diém &nh loc bi ¢d 1ap béi cac
diém anh lién quan c6 thé dwoc xac dinh dé xir 1y.

3. Két qua nghién ciru va thao luin

Bang cach kéthop cac canh anh & cac thoi diém
khac nhau trong Bang 1 va 12 cap anh véi dwong
day ngan da duoc tao ra. Sw phan bd cac duong
day anh vudng gbc va thoi gian dwoc biéu dién
trong Hinh 2.

Viéc xir ly giao thoa dwoc thwe hién bang phan
mém SARscape véi pha dia hinh dwocloai bo bang
cach str dung SRTM DEM.

Sau khi tién hanh xir Iy d€ quan sat sw thay doi
do trwot ctia cac vi tri trén pham vi tap hop anh
ALOS PalSAR khu vwrc Bat Xat va Sa Pa, nhém tac
gia thiy ring trwot trong khu virc ndy dang tién
trién kha nhanh. Hinh 3 mé ta sw phat trién truot
1& dat trong sudt thoi gian nghién ctru. L& dat 16m
nhat trong giai doan nay dwoc hién thi tai cac vi tri
trén hinh 4nh dwoc danh d4u bang hinh elip trong
mdi hinh. Trong két qua dAu tién (Hinh 3a) sau 46

g
L

.

o 8
|

Khoang cach dwéng ddy anh khéng gian
g

FTTTTTTE] T TR

PO 1 il T
'I-gan-O? 1-Jan08
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ngay quan sat, sy thay doi rat nho, mau xanh lam
thé hién mrc d6 trwot 1& dwdi 5 cm (bén trong
elip). Trong két qua thi hai (Hinh 3b) sau 2 lan
quan sat, treot 1& dat bat ddu manh hon lan dau
tién, téc dd trwot toi da khodng 10 cm mdi nim.
Sau 3 ndm quan sat (Hinh 4f), trwot 1& dat xay ra
khéng chi & vi tri danh ddu ma con & nhiéu vi tri
khac. Sau s6 liéu trong Hinh 3 chi biéu hién mét
loat cac két qua cho thay cac vu 1& dat khac nhau
trén khu vuc nghién ciru. Trwot 16n nhit tong
cong khoang 150 cm tai khu vic nay. Liy trung
binh 3 nam két qua xt ly, ty 1& trweot 1& dat trung
binh 16n nhat khoang 50 cm mdi nim tai cac vi tri
nhw Ta Giang Phin, Dén Sang, Trung Chai, Phin
Ngan.

Ban do6 cac dia diém khao sat 1¢& dat dwoc thuc
hién bédi Vién Khoa hoc Dia chit va Khoang san
vao nam 2013 (Lé Quoc Hung va nnk, 2017).
Nhitng diém dwoc danh diu hinh tam giac mau
xanh (Hinh 4) 1a vi tri cac diém khdo sat truot 16
va giai doan trwgt 1& tir anh hang khong khu vuc
Lao Cai. Trong khu vuec dwoc danh diu Ta Giang
Phin, Phin Ngan, Trung Chai la cac khu vyc c6 sat
1& dat 16m nhat véi vi tri treot phu hop véi cac
diém danh diu.

Cac diém khao sat treot 1 dat dwoc 1am nam
2013 va cac diém giai doan truot 1 lai dugc lam
tir anh hang khong chup nidm 2003 (Lé Quoc
Hung, 2017) con anh vé tinh lai trong giai doan
2007-2010. Tuy nhién, dit liéu anh ALOS PalSAR
cling danh gia dwoc kha nang xac dinh trugt1é dat
khi c6 kha nhiéu diém twong dong tai cac diém
danh dau.

14

b
)
_El.l.l.l.!l.l.l....l.l.i_.

Thei gian thu anh
Hinh 2. Khu vwc thwe nghiém trén bdn do Viét Nam va khung dnh ALOS PalSAR.
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-30.5cm

50 cm

Hinh 3. Sat I& ddt & giai doan 2007-2010.
(a) Thoi gian gitea 10/8/2007 va 25/9/2007; (b) 25/9/2007 va 10/11/2007; (c) 5/12/2008 va 27/6,/2008;
(d) 8/12,/2008 va 30,/6/2009; (e) 15/8/2009 va 3/7/2010; (f) 3/7/2010 va 11/11/ 2010.

Tai diém ciu Méng Sén, xa Trung Chai (trung
tAm hinh elip g6c phai Hinh 4) da c6 diém khao sat
trung khit v&i cac diém truot xac dinh tir anh. Tai
diém nay khdi treot Mong Sén da hinh thanh tw
kha 1au va dén bay gidr van tiép tuc truot (Nguyén
B4 Duin va nnk,, 2011; Tran Thanh Ha, 2013).
Hinh 5 1a ban d6 cac vi tri trieot 1 dworc lam tir anh
Radar ALOS PalSAR-1 trong giai doan 2007-2010
dwoc dwa lén nén ctia ban d6 hanh chinh va duwong
giao thong. Cac vi tri treot nam sat dwong giao

thong kha nhiéu, dic biét trén quoc16 4D, diéu nay
chirng minh do tac dong ctia con nguwdi khi mé
rong taluy dwong thuwdong giy nén truot 1o dat.
Theo tai liéu bdo cio khao sat ctia Lé Quoc Hung
va nnk. (2017) thi trong s6 88 diém truwot tai
huyén Bat Xat da duoc khao sat thi chi c6 9 diém
1a ndm trén swdn tw nhién con lai 79 diém nam
trén cac taluy dwong. Diéu ndy chirng to rang cac
diém phan b6 truot 1& xac dinh tir chudi anh ALOS
PalSAR la hop ly.
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Hinh 4. Trwot 16 ddt trung bmh trong giai doan 2007 2010 bang anh Radar
( 4 ladiém khdo sdt trieot 16 do vién Khoa hoc Dia chdt va Khodng sdn cung cdp).
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Hinh 5. Bdn do vi tri cdc diém trwot 16 trung binh khu vurc Bdt Xdt, tinh Lao Cai, giai doan 2007-2010.
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Viéc str dung anh vé tinh ALOS PalSAR-1 véi
kénh anh L c6 bwéc séng dai (23,5 cm), c6 kha
nang xuyén qua cac khu vuc cé thyc pht da lam
tang kha nang xac dinh dwoc cac vi tri bi truot &
dat, bi che khuat dwdi tan cay, vi vay loai anh nay
kha pht hop véi nhitng khu viee mién ni ¢6 thue
phu day dac.

4. Két luan va khuyén nghi

Vi tip hop dir liéu gobm 13 anh ALOS PalSAR-
1 dwoc thu trong khoang thoi gian tir 8/2007 dén
thang 11/2010, phwong phap dwong day ngan
SBAS da dwoc &ng dung dé xac dinh truot 16 cho
khu vue huyén Bat Xat, tinh Lao Cai. Két qua xac
dinh cac diém trwot 1& bang phwong phap nay da
dworc so sanh véi cac diém khao sat thuwe dia nam
2013 va giai doan tir anh hang khong do Vién Khoa
hoc Dia chit va Khoang san Viét Nam cung cAp.
Cac vi tri phan bo trwot 16 tai cadc diém nhw cau
Méng Sén, xd Trung Chai, xd Ta Giang Phin hay
Phin Ngan déu trung véi cac diém khao sat. Diéu
ndy chirmg minh rang anh ALOS PalSAR véi
phwong phap SBAS la phu hop cho xac dinh truot
1& khu vire mién nui.

Lan dau tién phwong phap dudong day ngan
SBAS da dwogc ap dung thanh cong cho xac dinh
truot 1 dat khu vec mién ndi nhw huyén Bat Xat,
Sa Pa, tinh Lao Cai. Viéc s dung anh vé tinh Radar
da thoi gian gitup hiéu ré hon va mo hinh héa tién
trinh trwot 1& dat. Ngoai ra, dwa trén dir liéu
ALSOS PalSAR hodc cac dit liéu anh Radar khac thi
c6 thé tinh todn van tdc trwot 1 dit theo nam &
nhitng thoi diém nhit dinh, ngay ca déi véi cac
bién dang rat nho. Phwong phap SBAS khong doi
hoi nhiéu &nh nhw phwong phap PSInSAR, thém
vao do, phwong phap nay khic phuc mot sé han
ché ctia PSInSAR, c6 duoc diém PS nhiéu hon &
nhitng noi che pht thye vat.

Tuy nhién, phwong phap nay cling c6 mot s
han ché nhw kha nang xac dinh do dich chuyén dia
hinh véi di liéu ALOS phu thudc nhiéu vao su lua
chon ctda quy dao phu hgp véi khu vire nghién
ctru. Déi véi cac khu vueee dwoc che phi boi tham
thuc vat day dac, khéng c6 diém tan xa co dinh
(PS) c6 thé dwoc quan sat & cac thoi diém khac
nhau hodc kich thwéc diém PS khong da lém dé
phan 4nh dwoc sw dich chuyén hay thay ddi cua
dia hinh thi lic d6 phwong phap SBAS khéng thé
thuc hién dwoc. D& khic phuc viéc nay thi diém
tan xa nhan tao nén dwoc lap dat trong khu vuc

nghién ctru, hoat dong nhw diém PS va tin hiéu tan
xa cla cac diém nay la rat tot cho xac dinh bién
dong dia hinh.
Loi cam on

Nhoém tac gia xin giti 1o cdm on do nhan dwoc
tw liéu tir dé tai ma s6 TNMT 2017.08.07: “Nghién
ctru co s& khoa hoc va dé xuit giai phap st dung
anh Radar da thoi gian trong giam sat bién dong
16p phi bé mat va bién déng dia hinh phuc vu cho
dw bao nguy co bién dong dia hinh khu vic mién
nui Viét Nam”, B6 Tai nguyén va Méi trwong Viét
Nam.
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