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X4y dung ban d6 suy thoai d6 phu thuc vat tai thanh ph6 Pa Lat tinh
Lam Pong lam co sé dit liéu danh gia nguy co trugt 16 dat
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2 Nhém nghién ciru Dia chat cong trinh va Dia méi truong

TOM TAT

Miic d6 phu thyc vat 1a mot yéu t6 quan trong trong céc yéu t anh huong dén truot 16 dat da. Khi 16p phi
cang day, nguy co truot 1 dt da cang giam. Trén co so dit liéu ctia anh vé tinh Landsat 4 dén 8, bai bao
sir dung phuong phap tinh toan dya vao cong nghé dién toan dam may truc tuyén Google Earth Engine. Tir
anh dit liéu ban dau, gop cac anh theo giai doan, loai bo yéu té anh huong ctia mady, xac dinh anh tai cac
thoi diém khéc nhau, tao anh theo ngay, lya chon cac band anh dé tinh toan chi s6 thuc vat VI (Vegetation
Index). Theo chi $6 nay xac dinh dugc khu vuc c6 rung va khu vyc khong co6 rung, tir d, xac dinh dugc
dién tich rimg ¢ timg giai doan (tinh theo giai doan 5 nam), xdy dung duoc biéu dd muc do suy giam do
phi thyc vat theo ting giai doan va ban d6 suy giam do phu thuc vat. Két qua nghién ctru cho thdy, tai
thanh phé Da Lat tinh Lam Ddng, ¢6 su suy giam 3,32% vé do phu thyc vat tir nim 1990 dén nim 1995,
dén nam 2000 do6 phu thyc vat tang 1én 27%, sau d6 suy giam 29,5% nam 2005 va tang 50,3% vao nam
2010. Pén nam 2015, 6 phu thuc vat giam 10,8% va ting 1én 0,61% vao nam 2020. Su thay ddi vé do phu
thyc vat theo tung giai doan phan anh mirc d6 xay dyng va sy pha huiy thyc vat tang 1én, lam co s quan
trong trong phén tich cac yéu té gy truot 16 dat da khu vuc nghién ciru.

Tir khéa: Ban d6 suy thodi, do phi thuc vat, thanh phd Da Lat, co s dit lidu, nguy co trugt 16

1. Pit van dé

Do phu thuc vat dong vai trd quan trong anh huong dén tai bién dja chét tu nhién nhu trugt 16 dit da.
Khi 16p phu bi bién dong, tao nén cac khoang tréng trén bé mat trai dat. Khi d6, dudi tac dong cua dong
chay tam thoi va nuéc mua, dat da tang trong lugng, d bén giam va thuc déy hién tugng truot dat da. Dé
danh gia muc dg che phu thuc vat st dung chi b6 do phu thuc vat (FVC — Fractional Vegetation).

Trén thé gi61, do phu thyc vat duoc s dung trong nhiéu linh vyc khac nhau. Zhang va nnk (2019) da su
dung chi s6 do phu thuce vt dé tinh toan céc loai thuc vt khac nhau & luu vuc Qaidam. Két qua nghién ctru
da chi ra c6 su khéac nhau vé chi s6 do phu thyc vat va nhan dinh khu vuc ¢6 mat d¢ che phu day 6 noi co
FVC 16n hon 80%. Xue va Su (2017) cho réng, chi sb thuc vat (VD) thu dugc tir cac tan cay dya trén anh
vién tham 1a thu thuat kha don gian va hiéu qua dé danh gia dinh Iuvgng va dinh tinh vé do che phu, strc
song va dong luc ting trudng cia thue vat. Zeng va nnk (2022) di chi ra chi sb thuc vat VI dugc st dung
trong viéc kiém soat chit lugng ciing nhu sy thay ddi cta hé sinh thai.

Tai Viét Nam, nghién ctru vé 16p phu thuc vat dya vao cong nghé vién tham d3 duoc mét sb cac tac gia
dé cap. Nguyén Quang Giap (2015) da thir nghiém phuong phép xay dung ban dd hién trang 16p phi thuc
vat trong luu vuce tir anh vé tinh LANDSAT 8. Hoang Anh Huy (2017) sir dung FVC nhu mot thong sb du
béo thoi tiét bang phuwong phap s, xac dinh do tan xa bé mit trong anh vién tham. Di véi vién tham, c6
thé sr dung mé hinh hdi quy, chi sd thyc vat VI va phén tich pho tinh da ddi twong (SMA). Hoang Anh
Huy d3 sir dung mo hinh phan tich 1an phd tuyén tinh (SMA) dé xac dinh d6 che phii thuc vat va danh gia
bién dong ctia thyc vat tai Tha d6 Ha Noi. Tran Thi Lan Huong va nnk (2019) da tng dung GIS va vién
tham danh gia bién dong tai nguyén rimg huyén Chu Prong tinh Gia Lai bang phén mém ENVI 4.7 va
ArcGIS 10.1. Pham Thi Lan va Nguyén Vian Hung (2021) da phan loai 16p phu dya vao dit liéu anh
LANDSAT bang phuong phéap phan loai dinh huéng ddi twong va cho do chinh xéc 0,723%.

Cong nghé dién toan ddm may Google Earth Engine dang 1a m§t xu hudng ting dung cong nghé thong
tin m&i va trd thanh nén ting dé giai quyét cac bai toan dit liéu 16n (Vi Hiru Long va nnk, 2018). Bdi voi
ung dung nay co thé chiét tach duogc thong tin tir dit 1iéu anh vé tinh quang hoc Landsat hoac vé tinh rada
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Sentinel — 1, Sentinel — 2. Uu diém ctia cong nghé dién toan dam may la c6 thé xir Iy mot khdi lwong 16n
anh d so theo dién. Cac anh vé tinh co dung lugng 1én téi vai GB trén mét canh anh va doi hoi may tinh
phai c6 céu hinh manh trén cac phan mém nhu ENVI, ERDAS. Phuong phap sir dung trén Google Earth
Engine c6 thé tan dung ngudn dit liéu anh vé tinh khéng 16 ma khong phai tai anh hay may tinh ¢6 cdu hinh
manh. Google Earth Engine sir dung da dang véi nhiéu muc dich khac nhau. Trong nghién ciru ndy, phan
tich, xir 1y, khai thac hé thong anh vé tinh Landsat 4 dén Landsat 8 trong viéc chiét tich thong tin vé do phu
cua 16p phu thuc vat ¢ cac thoi diém tir nam 1990, 1995, 2000, 2005, 2010, 2015, 2020. Viéc chiét xuit
anh, tinh toan dién tich, sy suy giam va dd thi theo ddi su thay déi 16p phﬁ thyc vat déu duoc tién hanh truc
tuyén trén hé thong may chu ciia google.

2. Pbi twong va phwong phap nghién ciru

Thanh phé Pa Lat thudc tinh Lam Pdng, nam trén cao nguyén Lam Vién c6 dién tich 394,64 km?, vai
dan sb nam 2022 13 237.565 ngudi. Pa Lat ndm trén do cao 1500 m so v6i muc nudce bién. Ranh gisi thanh
phé Pa Lat duoc léy dua vao ngu(‘Sn dir liéu ctia FAO va c6 su trung khép véi dit liéu ban dd truc tuyén cua
google.

Dé nghién ctru, bai bao st dung cong nghé dién toan dam may Google Earth Engine (GEE), c¢6 tich hop
dit liéu anh vién tham mién phi tir NASA (Co quan hang khong vii tru M), USGS (Cuc dia chat lién bang
Hoa Ky), ESA (Co quan hang khong vii tru Chau Au) va nhiéu dir liéu khac. Cong nghé GEE dugc thuc
hién theo quy trinh ¢ hinh 1. Céc dit liéu anh dugc st dung 1a Landsat 4 Level 2, Landsat 5 Level 2, Landsat
7 Level 2, Landsat 8 Level 2. Dit li¢u vung ciia FAO nam 2015.

Lya chon ving Léy anh vé tinh Loc anh theo bién
nghién ctu trén Landsat trén GEE mEd <hong gian va thoi
GEE gian

Loai bo anh hudng
clia may

Gop anh ¢ cac giai .
doan khac nhau va Hién thi cac anh &
Iwra chon Bands cac nam khac nhau
anh

Lua chon anh theo
thoi gian va gop
anh

Hlen thi anh, ban
dd céc Band

Hién thi ban db Xay dung biéu dd
rung, dién tich el dién tich rung theo [
rung theo nam thoi gian

Hién thi ban do
suy giam d6 phu

Tinh toan gia tri
VI

Hinh 1. So do phwong phép nghién ciru
3. Két qua nghién ciru va thio luin

Sau khi lay dit li¢u anh Landsat, Iyra chon cac thoi diém Iy anh 14 1990, 1995, 2000, 20005, 2010, 2015,
2020, 2025. Cac pixel 1a may dugc loai bo va thay thé bang cac gié tri diém anh dugc t6 hgp vao tir nhiing
anh khong may c6 thoi gian, miia twong ty trong ndm. Dit liéu anh Landsat & cc thoi diém ndm khac nhau
cho trong hinh 2.
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Hinh 2. Dit liéu anh Landsat & cdc thoi diém nam khdc nhau

Sau khi hién thi anh Landsat & céc giai doan cho théy su khéc biét vé mau tai cc anh.

Chi s6 thyc véat quang phd dugc tinh theo biéu thirc (pNIR — pSWIR)/(pNIR + pSWIR), trong d6 pNIR
va pSWIR 1an luot 1 hé sb phan xa can hdng ngoai (NIR) va hong ngoai song ngan (SWIR), di duoc su
dung rong rai dé biéu thi diéu kién do 4m cua thuc vat. T chi sb thuc vat quang phé, xac dinh duoc dién
tich bao phu thuc vat ¢ cac thoi diém khac nhau (xem hinh 3). Tt hinh 3 cho théy su khac nhau gitra d
phit thye vat ¢ thoi diém cac nam 1990, 1995, 2000, 2005, 2010, 2015 va 2020. Biéu nay cho thay dién tich
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phu thyc vat bi bién dong 13 rét, c6 thé do sy pha huy 16p phu thuc vat dé xay dung khu d6 thi, hodc cac

khu dan cu.

NAN DAM

LA

NAN AAN
HitR AN LAC KUAN
SN LAN oM

Nam 2000

MF LNy

RAM DAN

WEEAN LAC XUAN

BINLAM L

Néam 2010

NAM BAN

WIEP AN
G1A LA o

Nam 1995

ME L

NAM Fay

1P AN

1A LAM T

Nam 2005

Wl LN

NN NAu

WP AN | AL AUAN

Gl LAY i

Néam 2015



NAN DAN

HIEE. 4N 1AL XUAN

Gra LAV (i 1)
Nam 2020
Hinh 3. DB phu thuc vdt o cdac thoi diém nam khac nhau.

Tu mtc d6 phu thyc vat, tinh toan dugc dién tich d phu thyc vat & cac nam theo ngudng tinh toan khu
vuc c6 thuc vat, & day lya chon 1a 0.35. So di lya chon gia tri nay boi vi khi tinh toan theo ngudng & thoi
diém hién tai, so voi anh trén google cho thay c6 su tring khop ¢ rimg che phu & thoi diém hién tai nim
2024. Mirc d¢ suy giam 16p phu duoc trinh bay ¢ bang 1. D6 thi xac dinh tich tich phi thuc vat dugc thé
hién & hinh 4.

Badng 1. Mirc do suy giam dién tich phu thuc vat

Nim Dién tich, ha Bicn dénfath‘-m Vi Sy suy giam, %
1990 19840.39

1995 1918142 658.97 332
2000 24399.11 5.217.69 27.20
2005 1720392 7.195.19 29,49
2010 25862,51 8,658,59 50,33
2015 23046,55 2.815,96 110,89
2020 23186,48 139,04 0,61

Oign tich rimng 1990 - 2020

y. 00
0 — Area

Hinh 4. Su thay doi do phu thue vdt theo thoi gian tai thanh ph5 Pa Lat
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Hinh 5. Ban do thay d6i mirc phi thuec vit tai thanh phé Pa Lat

Tir cac két qua nghién ciru & bang 1, hinh 4 va hinh 5 cho thiy su thay d6i kha 16n vé mat d6 phu thyc
vét & cac giai doan khac nhau. Cé sy ting va giam cua 16p phu thyuc vat & timg giai doan. Két qua nghién
ctru & hinh 5 cho thay, tai giai doan 1990 - 1995 dién tich ring bi pha hily manh thé hién & mau tim, & xung
quanh noi d6 thanh phd Pa Lat va ving Ta Nung & phia Tay Nam thanh phb Pa Lat, diéu d6 chimg to su
phat trién cua d6 thi vao giai doan d6. O giai doan 1995 - 2000 cho thiy su phét trién d6 thi thap do do che
phu ting 1én. Dén giai doan 2000 -2005, mirc d¢ phu thuc vat giam di nhanh chong, dat dai dugce phu thuc
vat bi bién dong manh. O giai doan 2005 - 2010, do phu thyuc vat ting 1én. Dén giai doan 2010 - 2015 lai
¢6 su suy giam vé do phu thyc vét va co su bién dong nhe & giai doan 2015 - 2020. Nhu vay, co thé thay
su thay d6i 16 rét vé do phu thuc vat va mic do d6 thi hoa tai cac khu vuc khac nhau cia thanh phd Da Lat
theo thoi gian.

4. Két luan

Qua két qua nghién ctru sir dung dit liéu bo anh Landsat dwoc luu trit trén cong nghé dién toan dam may
GEE cho théy:

Trong giai doan tir 1990 dén 2020 va thoi gian hién tai, co sy bién dong manh vé d6 che phu thyc vét tai
mot sb vi tri va ven d6 thanh phé ba Lat. B che phu bi giam manh & giai doan 1990 - 1995 va giai doan
2000 - 2005, trong do, & giai doan 2000 - 2005 mirc do suy giam la manh nhét. Dén giai doan 2005 - 2010
d6 phu thuc vat c6 sy ting manh mé va dén giai doan 2010 - 2015 bi suy gidm. Tur nam 2015 dén 2020 co
sy phat trién do phu thuc vat nhung véi mirc 6 nho.

Nhu vy, sir dung cong cu dién toan dam may Google Earth Engine cho phép xéac dinh dugc ban dd phat
trién thyc vat & cac thoi diém khac nhau ciing nhu danh gia dwoc do thay d6i che phu thuc vat mot cach
nhanh chéng. Tuy nhién, viéc lya chon ngudng dé tinh toan dién tich rung can duoc xac dinh mot cach
chudn xé4c phu hop véi timg dia phuong.

Két qua nghién ctru vé d6 phu thuc vat cho thiy su thay ddi theo thoi gian cua 16p phi thuc vat. Didu
nay anh huong 16n dén viée lya chon thoi gian 1iy anh dé xac dinh co so dir lidu cho viée xac dinh ham da
chi tiéu trong tinh toan nguy co truot 16 dat d4 tai thanh phd Da Lat, tinh Lam Ddng.
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ABSTRACT

Building a map of vegetation cover deforestation in Da Lat city, Lam
Dong province as a database to assess landslide risk

Nguyen Thi Nu"2, Bui Truong Son'?
! Hanoi University of Mining and Geology
2 Research group of Engineering Geology and Geo-environment

The level of vegetation cover is an important factor affecting landslides. As the cover becomes thicker,
the risk of landslides decreases. Based on the data of Landsat 4 to 8 satellite images, the report uses index
calculation method based on Google Earth Engine. From the original data image, combine images by
period, remove the influence of clouds, identify images at different times, create images by day, select
image bands to calculate VI indices (Vegatation Index). From this index, forested areas and non-forested
areas can be determined. On that basis, the forest area at each stage (calculated over a 5-year period) can
be determined. Results of creating a chart of the level of vegetation cover decline in each stage and a map
of vegetation cover decline. Research results show that there was a 3.32% decline in vegetation cover from
1990 to 1995, by 2000 the vegetation cover increased to 27%, then decreased by 29.5% in 2005 and
increased of 50.3% in 2010. By 2015, vegetation cover decreased by 10.8% and then increased to 0.61% in
2020. The results show that there is a change in vegetation cover that varies from period to period, and
changes due to construction increase as well as plant destruction. This can be seen that the vegetation cover
data used in landslide determination factor analysis changes depending on the multi-temporal image data.

Keywords: Depression map, vegetation coverage, Da Lat city, database, landslide risk
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Ung dung cong nghé dién toan dam may Google Earth Engine phan
tich mirc d0 bién dong thuc vat tai thanh ph6é Bao Loc tinh Lam Dong
lam co s& dé danh gia tai bién dia chat
Nguyén Thi Ny'>*
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2 Nhém Nghién ciru Dia chdt céng trinh va Dia méi truong

TOM TAT

Nén tang dién toan dam may Google Earth Engine (GEE) c6 ¥ nghia dic biét trong viéc xac dinh bién dong
bé mat trai dat nhu 16p phu thyc vat, bién dong cua duong bd bién, bd song, truot 16 dat da,.. . Khi s dung
GEE cho phép xr Iy anh da thoi gian, thoi gian xir Iy nhanh. Noi dung ciia bai bao dé cap dén img dung
cua GEE trong viéc phan tich mtc do bién dong thyc vat tai thanh phé Bao Loc tinh Lam Déng béng viéc
st dung Code mi&n phi trén trinh soan thio ma Code Editor bang ngon ngir JavaScript. Viée viét code duoc
thuc hién bang cac cau 1énh c6 sin trong Docs. Thuc hién sir dung mi code dé trich din anh vién tham tai
cac thoi gian khac nhau. Cy thé & day xem xét su bién dong cua do phu thyc vat tr ndm 2010 dénnam 2023
tai thanh phd Bao Loc, tinh Lam Dong. Noi dung cua phuong phap dugc thuc hién tir viée xac dinh thanh
phé dwa vao dir liéu FAO, anh Landsat tir 4 dén Landsat 9. Két qua cho thay su thay dbi cua do che phu
thuc vat theo chudi da thoi gian ciing nhu mirc d6 xay dung va do tréng ctia bé mat dat 1am co s danh gia
anh huong dén cac tai bién dia chét tai dia phuong.

Tir khoa: Google Earth Engine, Bao Ldc, che phu thuc vat, tai bién dia chat

1. Pit van dé

Ung dung Google Earth Engine (GEE) di va dang dugc str dung rong rdi trén thé gidi cling nhu & Viét
Nam trong nhitng nim gan day. Ung dung dugc xay dung voi muc dich xtr 1y anh va céc dit liéu dia khong
gian khac. Ung dung cho phép sir dung co s dit liéu khong 10 vé anh vé tinh, cac thuét toan dé phan tich,
xur 1y anh, duoc sir dung dé giam sat sy thay doi nhu truot 16 dat dé, thay doi tai nguyén nudc, khi hau hay
rung, tham thuc vat theo thoi gian va khong gian khac nhau.

GEE cho phép phan tich mot loat dit liéu bang cac thuat toan va minh hoa bang hinh anh, db thi, bang
biéu va két qua. Khi sir dung GEE ¢6 uu dlem nhur (1) khong can phai tai dir liéu anh hang gigabyte dir liéu
vao mdy tinh, lam giam tiét kiém chi phi vé may tinh, cung nhu han che duot toc d6 duong truyén internet;
(2) giup tiét kiém chi phi khong phai mua cac phan mém xu ly anh vién tham; (3) thoi gian xtr 1y nhanh va
c6 thé truy cap vao cac b dir lidu khong 16 & bt ky qudc gia nao trén thé gidi, phan tich dir liéu xuyén bién
gidi va da thoi gian tinh theo hang thap ky. Bé khai thac dir liéu nay, nguoi dung can nidm duoc 1ap trinh
trén Javar script. Ngon ngit 1ap trinh don gian, d& gn giii va khai thac cac 1énh c6 sin tai GEE.

Trén thé giéi, GEE dugc sir dung trong nhiéu linh vuc khac nhau. Déi véi 16p phu thuce vat Sidhu va nnk
(2017) da su dung GEE xac dinh sy thay dbi cua 16p phu thye vat ¢ Singapore. Ngoai ra, trong khu vuc
CCR, mét khu bao ton rong 16n, nhom tac gia nhan thdy do che phi rimg khong bi anh hu(mg béi cac yéu
t6 nhan tao ma thay vao dé bi chi phéi boi cac chu ky gié mua anh huéng dén Pong Nam A. Chen va nnk
(2021) da st dung viéc phan loai trong GEE dé xac dinh dwgc mirc do phé huy thuc vat tr nam 1987 dén
nam 2019 tai dat nude Georgia va dua ra do chinh xac 1a 91%.

Tai Viét Nam, mot sb tac gia da sir dung GEE trong viéc theo ddi bién dong rimg (Nhung va Thy, 2019),
thanh lap ban dd giam sat han ha luu vuc séng Pong Nai ving Dong Nam Bo (Hoang va nnk, 2020), nghién
ctru 1d Iyt & Pong Thap, ha luu song Mé Cong (Long va nnk, 2018). Oanh va nnk (2022) da str dung GEE
trong giam sat nhanh khu vuc ngap lut ciia Viét Nam va da khang dinh GEE cho phép nguoi dung c6 thé
thyc hién cac theo ddi tai nhidu khu vyc khic nhau & cac khoang thoi gian khac nhau ciing nhu phan tich,
so sanh déi chiéu véi thyc dia.

* Tac gia lién hé:
Email: nguyenthinu@humg.edu.vn
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Do che phu thyc vat quyét dinh dén kha ning xam nhap cua dong nudce tam thoi (mua, dong chay trén
mat), khi d6 che phu day s€ han ché duoc lugng nude ngam tryc tiép xudng dat, khi d6 lam giam kha ning
bio hoa, han ché viéc ting khdi lugng thé tich ciing nhu d4t da bi bao hoa tang trong lugng, gidam luc dinh
két va c6 xu huéng gy phé hily suon dc. Nguoc lai, khi 16p phu bi mat hodc it, khoi lwong dat da khi mua
xubng 16n, lyc dinh két giam, ting luc gy trugt va thiic ddy pha huy suon doc. Chinh vi thé, khi xac dinh
dugc mirc d6 bién ddi 16p phii theo thoi gian, s& danh gia duoc mirc do tac hai dén sy phat trién cac tai bién
dia chét. Do do, trong bai bao nay trén co s& ngudn dit lidu sin co trén google earth engine, s& st dung cac
ham trong bd swu tap sin co, lwa chon céc loai anh, loc theo ndm va khong gian, loai bo ddi tugng gay nhiéu
la may, tinh toan dién tich d¢ phu thyc vat theo giai doan, tir d6 phan tich danh gia sy bién d6i coa do phu
thuc vat. Day 1a co s¢ dé danh gia mic d6 phat trién tai bién dia chat tai dia phuong.

2. Pbi twong va phwong phap nghién ciru

Thanh phd Bao Loc c¢6 dién tich 23,256 ha, chiém khoang 2,38% dién tich toan tinh Lam Ddng. Ranh
gi6i thanh phd Bao Loc dugc ldy dua vao ngudn dir liéu cia FAO (FAO GAUL: Global Administrative
Unit Layers 2015, Second-Level 2) véi viéc ldy ranh gi¢i & miic ADM2 NAME véi tén 1a Bao Loc
Township va co sy tring khéi v6i dit liéu ban db truc tuyén cia google.

Céc ngudn dit liéu vién tham dwoc st dung bao gdbm USGS Landsat 4 Level 2, Collection 2, Tier 1;
USGS Landsat 5 Level 2, Collection 2, Tier 1; USGS Landsat 7 Level 2, Collection 2, Tier 1; USGS Landsat
8 Level 2, Collection 2, Tier 1; USGS Landsat 9 Level 2, Collection 2, Tier 1.

Loc dir li€u theo
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bo anh hudng cta
may

Tai file lvu trir dir
liéu va 1ap trinh
trén GEE

Lay ranh gi6i
vung Bao Ldc
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khoan GEE
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Hinh 1. So d6 phwong phép nghién ciru
3. Két qua nghién ciru va thio luin

Trudce hét su dung 1énh goi anh dir liéu Landsat 4 dén 8 tai cac nam khac nhau 1a 2000, 2005, 2010,
2015, 2018,2020,2023. Céc anh ndy da duoc loai bo anh huong cua may va dugce loc theo thoi gian thyc,
cling nhu loc theo vung la thanh pho Bao Loc, tinh Lam Pong.
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Hinh 2. Dt liéu anh Landsat & cdc thoi diém nam khdc nhau
Két qua nghién ctru ¢ hinh 2 cho thiy sy thay di vé mau sic cta anh Landsat. Tir d6 tinh toan chi s6
vegatation index VI theo cong thirc trong GEE. Str dung trong GEE véi vi¢c tinh toan cong, trir, nhan chia
nhu binh thuong. / VI/ var vi = image.expression('(NIR - SWIR) / (NIR + SWIR),
bandMap).rename('VI'); Voi NIR la kénh B5 va SWOR la kénh B7 theo cong thuc:
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var bandMap = { NIR: image.select('B5'), SWIR: image.select('B7") };

Két qua tinh toan dugc hé s6 thay ddi thuc vat. Tir d6 xac dinh duoc dién tich 16p phu thuc vat & timg
nam khac nhau. Thé hién 16p phu thuc vét 1a mau xanh trén hinh 3. Két qua hinh 3 cho thay su thay ddi ctia
16p thuc vat tai thanh Phé Béao Loc tinh Lam Dong theo céc thoi gian khac nhau. Mac du sy thay doi trong
khoang 10%, nhung ciing d cho thay su thay doi rd nét trén hinh 3.
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Niam 2023
Hinh 3. Do phu thuc vdt ¢ cdc thoi diém nam khac nhau.
Lap trinh dé v& dd thi trén GEE cho két qua ¢ hinh 4. Sau d6 xut dir liéu dudi dang CSV dé chuyén
sang file excel. Déi voi khu vue Bao Loc, sit dung ngudng phu thuc vat 1a 0,35. So di lya chon gia tri nay
béi vi so sanh voi 6 phit hién tai cho thay c6 su tring khép. Két qua tinh toan duoc trinh bay ¢ bang 1.

Dign Sch 1op pha Sege vt 000 - 2023

Hinh 4. Su thay doi dé phi thyee vdt theo thoi gian tai thanh phé lj’do Loc
Bdng 1. Mirc do suy giam dién tich phu thuc vt tai Thanh pho Bao Loc

Néam Dién tich, ha Bién dénfathuc vit, 1\1?1: ;i; Htlhzagoc(T)(:no/io
2000 17147,

2005 15883,48 -1263,72 737

2010 16970,66 -176,539 21,03

2015 15293,00 -1854,203 210,81

2018 17839,21 692,011 404

2020 15633,65 -1513,554 -8.,83

2023 16980,91 -166,294 0,97

Theo két qua nghién ctru & bang 1 va hinh 4 cho thiy so véi nam 2000, mirc d6 phu cia 16p phu thyc
vat da bi suy giam theo thoi gian. Tuy nhién, sy suy giam nay c6 sy thay d6i khac nhau & cac giai doan.
Trong do giai doan 2010 — 2015, 16p phu thuc vét bi giam nhiéu nhat 1én dén 10,81%. Trong giai doan
2015-2018, d6 phii thuc vat ting 1én 4,04% so véi nam 2000. Nhung & giai doan tiép theo 16p phu thuc vat
lai bi suy giam. Piéu nay c6 thé gy mét cén bang sinh thai, lam phat sinh cac tai bién dia chat tai Bao Loc.
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Hinh 6. Su thay déi dé thi Bdao Loc theo cac giai dogn
Xac dinh khu vyc nghién ctu ¢ trung tdm Thanh phé Bao Loc cho théy r0 rét sy tang muc do do thi hoa

trén duong Tran Phi. Giai doan 2000 -2005, thanh phd van con it nha cira, 16p phu thuc vat nhiéu. Tuy

nhién dén nam 2024, cho thiy dién tich cdy xanh da 1ui ra xa pham vi thanh phd. Diéu nay thy rd nét trén

hinh d4nh mau & cac giai doan thoi gian khac nhau.

4. Két luan

2018-2020

Két qua sir dung cong cu dién toan dam may Google Earth Engine dé tinh toan su thay doi d¢ phii ciia
thuc vat tai thanh phd Bao Loc, tinh Lam Dong cho thay:

Cong cu GEE cho phép danh gid dugc mirc d6 thay d6i 16p phu thuc vat theo cac giai doan khac nhau.
Déi vé6i thanh ph6 Bao Loc, tinh Lam Déng 6 su bién dong manh vé 16p phu thuc vat hay su suy giam do
phu thyc vat ¢ cac giai doan khac nhau. P9 che phu bi giam manh nhét & giai doan tir nam 2018 dén nam
2020 v&i mitc do 1a 12,36%. Tir nam 2020 dén nam 2023, do phu thyc vat tang 1én 8,62%.

Trong cong nghé dién toan dam may GEE c6 thé sir dung cac ham, cong thic tinh toan theo ngdn ngit
1ap trinh Javar script, sir dung dé trich xuét cac anh da dang theo khong gian ciing nhu theo thoi gian. Day
1a cong cu thé phan tich, danh gi4, so sanh dé 1ap cac ban d6 thanh phin lam co s¢ dénh gié tai bién dia
chat tai Bao Loc, Lam Pong nhu tai bién truot 16 dat.

Tai liéu tham khao

_bang Thi Kim Nhung, Pham Thi Mai Thy, 2019. Ung dung Viénlthém trén nén tang Google Earth Engine
deé theo doi bien dong rung, anh hudng dén nhié¢t d6 bé mat dat ¢ luu vuc séng Ba — Pa Rang. GIS

386



conference.

Nguyén Vin Hoang, Hoang Thi Kim Nhan, Nguyén Dinh Vuong, 2020. Nghién ctru g dung nén tang
Google Earth Engine thanh lap ban dd giam sat han han luu vuc song Dong Nai ving Dong Nam Bo. Tap
chi Khoa hoc va Cong nghé Thuy lgi, 58.

Vii Hiru Long, Nguyén Vii Giang, Pham Viét Hoa, Nguyén Thanh Tung, 2018. Ung dung cong nghé
dién toan dam may Google Earth Engine trong nghién ctru lii Iut tai Pong Thap, Ha luu song Mé Cong.
Tap chi Khoa hoc va Cong nghé Thuy loi, 43.

Nong Thi Oanh, Dinh Bao Ngoc, Pham Quang Hién, Tran Tuin Ngoc, 2022. Nghién ctru ing dung nén
tang Google Earth Engine va bg thu vién phan tich khong gian TURFJS trong giam sat nhanh khu vuc ngép
lut tai Viét Nam. Tap chi Khoa hoc do dac va ban do.

Sidhu, Pebesma, Camara, 2017. Using Google Earth Engine to detect land cover change: Singapore as
a use case. Euripean Journal of Remote Sensing.

Chen. S et al, 2021. Monitoring temperate forest degradation on Google Earth Engine using Landsat
time series analysis. Remote Sensing of Environment.

ABSTRACT

Applying Google Earth Engine in analyzing the level of vegetation
cover in Bao Loc city, Lam Dong province to serve
geological hazard assessment

Nguyen Thi Nu!-?
! Hanoi University of Mining and Geology
2 Research group of Engineering Geology and Geo-environment

The Google Earth Engine (GEE) has special significance in determining changes in the earth's surface
such as vegetation cover, changes in coastlines, river banks, landslides, etc. Using GEE allows multi-time
image processing and fast processing time. The content of the article refers to the application of GEE in
analyzing the level of vegetation cover in Bao Loc city, Lam Dong province by using free Code on the
Code Editor code editor in JavaScript language. Writing code is done using commands available in Docs.
Use code to quote remote sensing images at different times. Specifically, we look at the changes in
vegetation cover from 2010 to 2023 in Bao Loc city, Lam Dong province. The content of the method is
made from identifying cities based on FAO data, Landsat images from 4 to Landsat 9. The results show
changes in vegetation cover over multiple time series as well as the level Construction and land surface
emptiness affect the development of local geological hazards

Keywords: Google Earth Engine, Bao Loc, vegetation cover, geological hazards
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ERS® HOQI NGHI TOAN QUOC KHOA HOC TRAI BAT
s e VA TAI NGUYEN VOl PHAT TRIEN BEN VI’NG (ERSD 2024)

NATURAL SESOURCES Fom
I DEVELOPMENT

Tong quan nghién ciru trén thé gioi vé xac dinh trugt 15 dat
bang cong cu vién tham

Nguyén Thi Ny">* )
! Truong Pai hoc Mo - Dia chat
2 Nhém Nghién ciru Dia chdt céng trinh va Dia méi truong

TOM TAT

Truot 1& dat da giy tham hoa vo cung 16n t6i hoat dong kinh té cong trinh cling nhu cudc sdng cia con
ngudi. Khao sat thyc dia sau khi xay ra cac vu truot 16 rat kho khan, dic biét cac ving sau va xa. Mot cong
cu phat hién hiru ich nhit d6 14 anh vién tham. C6 hai loai anh duoc sir dung 13 anh vé tinh quang hoc va
anh v¢ tinh SAR. Cac loai anh nay dugc My, Chau Au chup & do cao 16n c6 thé quan st toan bd bé mat
trai dat. Céc hinh anh vé cac vung bé mit cia trai dat duoc chup tai cac thoi gian khac nhau. Khi so sdnh
su thay ddi ctia anh vé tinh trude va sau cac vu truot 16 dat, c6 thé nhan dinh, xac dinh chinh x4c cac vi tri
truot 1¢ dt. Viée xac dinh cac vu trugt 1¢ dét tir anh vién tham duoc xur ly béng cac phﬁn mém chuyén dung
hodc cong vu dién toan dam may Google Earth Engine. N¢i dung bao céo tong quan cic nghién ciru gan
day vé viée sir dung anh v¢ tinh, cong cu dién toan ddm may Google Earth Engine trong viéc xac dinh cac
vu truot 16 dat. Didu nay gitp cho phat hién nhanh chéng cac vu truot 1o dét sau cac tran mua 16n hodc cac
tran dong dét. Trén co so do, xay dung ban dd hién trang trugt 1o dat, phén vung du bao nguy co trugt 16
dat, tir d6 giup canh bao sém truot 16 dat d4. Cac nghién ciru ndy gitip cho phén tich, danh gia truot 16 dét
trong giai doan hién nay tai Viét Nam.

Tir khéa: Google Earth Engine, trugt 16 dét, anh vé tinh quang hoc, anh SAR

1. Pit van dé

Truot 1 dit da gay tham hoa vo cung 16n téi hoat dong kinh té cong trinh ciing nhur cudc sdng cua con
nguoi. Trugt 16 dat thuong xay ra khi c6 hién tugng mua kéo dai va lién tuc, voi cuong d6 mua 16n. Sau
khi xay ra dong dit, thuong anh huong dén duong giao thong, mia mang, nha ctra, ngan can cac hoat dong
ctru trg,... Do vay, rat kho kiém soat duge s lugng cac vu trugt 16 dat néu sir dung cong cu truyén thong
dola khao sat thuc dia, dac biét 1a khao sat cac vung sau va xa.

Mot trong nhitng cong nghé tién tién hién nay dugc st dung la cac dit liéu v¢ tinh hay anh v¢ tinh. Anh
vé tinh 14 cdc anh vé Trai dat hay céc hanh tinh khac dugc thu thap boi cac v¢ tinh nhan tao trén quy dao
cua chung. Anh vé tinh dugc chia 1am hai loai d6 14 anh vé tinh quang hoc va anh vé tinh SAR. Anh vé tinh
quang hoc 1a loai anh dugc tao ra boi viée thu nhan cac budce song anh sang nhin thay (0,4 - 0,76 micromet)
qua v¢ tinh st dung cac 6ng kinh quang hoc. Con radar khau d¢ tong hop SAR (Synthetic Aperture Radar)
da dugc phat trién kha manh véi wu thé cho phép thu anh c¢6 d6 phén giai cao va tir hai anh thu dugc boi ky
thuat SAR. Cong nghé SAR c6 kha ning truyén dit liéu kip thoi va dang tin cay cho cac tng dung trén dat
lién va trén bién. Hau hét vé tinh duoc sir dung dé thu thap dir liu déu duoc phong va kiém soat boi nhitng
chinh pht nhu Cuc Khao sat Dia chat Hoa Ky (USGS - United States Geological Survey), Co quan Quan
1y Khi quyén va Dai duong Qudc gia M§ (NOAA - National Oceanic and Atmospheric Administration) va
Co quan Vi try Chau Au (ESA - European Space Agency). Cac thiét bi chup & do cao 1on, quan sat toan
bd bé mat dat, chup cac hinh anh vé cac ving bé mit ctia trai dét tai cac thoi diém khac nhau. Khi so sanh
su thay ddi ctia anh vé tinh trude va sau cac vu truot 16 dat, ¢o thé nhan dinh, xac dinh cac vu truot 16 dat.

Nbi dung bao cao dé cap dén cac nghién ctru gan day Vé viéc str dung anh vé tinh, cong cu dién toan
dam may Google Earth Engine trong viéc xac dinh cac vu truot 16 déat. Tur d6, danh gia, nhéan xét cac uvu
nhugc diém cua phuong phap nay dé c6 nhitng kién nghi trong viéc sir dung chiing trong nghién ctru trugt
16 tai Viét Nam.

2. Céc nghién ciru sir dung anh vién thim Quang hoc dé giam sat truot 16 dat

Gan day, viéc kiém ké 1¢ dat da duoc chuan bi bang cach ap dung cac ky thuat khac nhau bao gdém chup
anh trén khong va truc quan hoa hinh anh quang hoc, hinh anh radar khau d¢ tong hop (SAR), phat hién

* Tac gia lién hé
Email: nguyenthinu@humg.edu.vn
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