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Tom tat: Lii lut Id mét hién twong tw nhién thuong gdy ra cdc hdu qud nghiém trong cho cudc séng cua
con ngudi. Xy dung ban dé ngdp lut gop phén cho con ngudi dura ra duoc cdc gidi phdp phiu hop dé xu ly
cdc dnh hwéng tan phd cua lii lut. Cdc phuwong phdp xdy dwng bén db lut sz dung dnh vién thém dé nhan
duoc nhiéu s quan tdm va duoc s dung phé bién trong cdc thép ky gan ddy. Bai bdo ndy dé xudt mét
phuwong phdp dé xdy dung ban dé ngép lut cho lwu vire séng Lam trong thoi doan muwa 2017. Nghién ctru st
dung phwong phdp nguéng Otsu va dugc thuc hién trén nén tdng dién todn dém mdy Google Earth Engine
dé xdy duwng ban d6 nuwdc hién thoi, bén dé ngdp lut tir d6 tinh dwoc pham vi thiét hai Ii lut cho khu virc

nghién curu.

Tir khoa: Google Earth Engine, ngdp lut, Otsu, luu vurc séng Lam.

1. bat van dé

T xua, 10 lut la mét trong nhitng hién twong
thién tai xuat hién va gy tdc dong I&n déi vai
doi s6ng nhan loai, dac biét 13 trong nhitng thap
ky gan day thi IT lut ngay cang tré nén khéc liét
va kho luong. Nhitng s6 liéu théng ké cho thay
s6 lwgng ngudi bi anh hwéng bai [T lut ting dan
tlr 147 triéu ngudi /ndm (1981 - 1990) dén 211
triéu ngwdi /ndm (1991 - 2000) [11]. Cac québc
gia phai hirng chiu sy khéc liét cda 1T lut phai ké
dén: Trung Quéc (2007), Thai Lan (2011), Nhat
Ban (2011), An P& (2012), Myanma (2012); &
Chau Au: céc nudc Trung va Déng Au (2006 va
2013), Phap, Hy Lap, Thé Nhi Ky (2007); & Chau
MY¥: Guatemala (2005), Hoa Ky (2009); & Chau
Phi: Angola (2010), Nigieria (2010) [10]. Nhuw
vdy, ¢ thé thay Il lut mang tinh chat toan cau
va dién bién ngay cang phtrc tap, gay thiét hai
nang né. Vé quy mé, né khong dir ddi nhu séng
than, bdo nhung tinh dnh hudng ctia nd ¢ tinh
chat kéo dai va dé lai nhiéu di chirng xau cho thé
hé mai sau.

Viét Nam tir ngan xua d3 phai déi mat vdi
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[T lut. Tai bién nay dién ra rong khap trén ca
nudec, trong dé, 10 lut xuat hién véi tan sust I6n
nhat, van 13 khu vec mién Trung, noi séng ngoi
cé d6 déc 16n, sy tap trung nudce cao. Khu viee
mién Trung, thdi gian Il 1&n rat nhanh do thoi
gian chay truyén nang cdng vdi viéc diéu hanh
khéng hop ly cdc hé thay loi, thdy dién nén hién
twong |G chong 1T (cd tw nhién 1an nhan tao)
kha ph6 bién gay khé khan cho cong tac quan
ly phong chéng G lut [2]. Tinh tinh 10 lut va
thiét hai trén mot s6 lwu vure séng mién Trung
nhu: Luu vue séng Lam (tdng thiét hai do b3o
I trong 21 ndm 1990 dén 2010 khoang hon
3.300 ty déng), Vu Gia - Thu Bén (tir nam 1997
dén ndm 2009 thién tai trén luu vec séng Vu
Gia - Thu Bén d3 1am 765 ngudi chét, 63 ngudi
mat tich va 2.403 ngudi bi thwong, téng gid tri
thiét hai vé tai san hon 18.000 ty déng), Vé -
Tra Khidc (t&r nam 1996 - 2010 thién tai gay ra
601 ngudi ngudi chét, mat tich; 1.017 nguoi
bi thuong; nha sap d6 cuén trdi 1a 8.501 nha
[4]. Theo s& liéu théng ké tir ndm 1990 dén
nam 2010 lwu vyc séng C3 d3 hing chiu 34
tran b3o d6 bo tryc ti€p, trung binh mdi ndm
hing chiu tir 1 - 1,5 con b3o, téc d6 gid do bdo
gay ra dat t&i cdp 9 + 10 khi giat 1én dén cap




12. B3o thwong d6 bd vao luu vyce séng Ca tir
cudi thang IX, X va dau thang XI. Téc d6 gid 1dn
nhat d3 quan tric dwoc tai Twong Duwong 25
m/s hwdng Tay - Bac (1975), tai Quy Chau 1én
hon 20 m/s hudng Tay - Bic ndm 1973, tai Do
Lwong 28 m/s hudng Pong - Pdng - Bac (1965).
Vé 10 lut trong 21 nam d3 cé 29 dot 1T 1dn gay
thiét hai nhiéu vé ngudi va tai san, s6 liéu quan
trac myc nudc Il trong vong 40 ndm trd lai day
cho thay trén lwu vue cac tran 10 1é6n xay ra &
dong chinh séng C3 13 tran 10 1954, 1963, 1973,
1978, 1988, 2007, 2010 trung binh c&t 9, 10 nam
lai xuat hién nhitrng tran |0 I&n. M6t s6 nam da
gay ra hién tugng v& dé nhu tran 1 nam 1954,
1978, 1988 va 1996. Dac biét tran It nam 1954,
rat nhiéu doan dé bj v& (tr Nam Pan ra dén
bién) v&i lvgng nudc Il tir sdng chady vao dong
kéo dai 16 ngay lién. Téng thiét hai do b3o I
trong 21 ndm 1990 dén 2010 khoang hon 3.300
ty dong. Cac gidi phdp nham giam t&i mirc thap
nhat nhirng thiét hai do 10 lut gdy ra bao gbm
nhém gidi phap cong trinh (xay dwng cong trinh
ngan |G, phan I, di doi nhitng cong trinh, dan
sinh ra khéi vung lG...) va nhém gidi phap phi
céng trinh. Nhém gidi phdp cong trinh thudng
¢é hiéu qua tryc tiép nhung doi hoi kinh phi lén
nén mot sd giadi phap thudc nhém nay chuwa cé
kha nang thuc hién. Vi vay, cac gidi phap thudc
nhom phi céng trinh duwoc wu tién thyc hién
hon. Mét trong nhitng giai phap phi cdng trinh
hiru hiéu 13 tao 1ap co s& dit liéu - théng tin vé
1T lut, nguy co va mirc dd anh hudng cda ld lut
dén dan sinh kinh té (thdng tin d6 siu ngap,
dién tich ngap cla nhitng vung thuong xuyén
bi It lut), dé gitp dia phuong chi dong dua
ra nhitng phwong an, gidi phap kip thoi khi cé
mua |G cling 1a mot lwa chon hop ly dat hiéu
qua kinh té& cao. Trong nhirng ndm gan day, ban
dd ngap lut ngay cang trd thanh mot céng cu
hitru hiéu trong van dé danh gid tadc dong cla
1T lut véi ngudi dan. VSi ban d6 ngap lut dua
cho chung ta mét cai nhin tryc quan vé pham
vi va mirc do ngap. Hién nay cé nhiéu phuong
phap dé xdy dwng ban d6 ngdp lut. Phuong
phap phé bi€n nhat hién nay dang duwoc ap
dung & Viét Nam la s&r dung két hop gitta md
hinh thay lwc va cdc céng cu GIS. Phuwong phap
nay duoc thwc hién cach day hon mét thap ky

tlr viéc st dung cdc md hinh mot chiéu va hai
chiéu dé xay dwng ban d6 It nhu Nguy&n Thanh
Son va cong sv cho lwu vyc song Lam [9], Bang
Dinh Kha cho céc séng tinh Khanh Hoa [3], Vi
DPlrc Long cho hé théng sdng Bé&n Hai va Thach
Han [6] ... S& dung phuong phdp nay dem lai
két qua tot dong thoi cling sé ¢d tinh linh déng
trong viéc tinh todn céc kich ban. Tuy nhién, né
cting van con nhiéu han ché. Mot trong nhitng
yéu cdu cao cla phwong phap nay lwvgng sé liéu
dau vao cho mé hinh, doi hdi mat thoi gian va
codng sirc dé khdo sat ngoai thuc dia, thu thap
va chinh ly s& liéu. P& sir dung phuong phap
nay can cé chuyén gia cé kinh nghiém dé kiém
dinh va hiéu chinh mé hinh phu hop. Dac biét,
trong nhitrng vung ngap ung do muwa ndi déng
thi md hinh thdy lwc hién tai chwa gidi quyét
duogc mdt cach triét dé. Ngay nay, vdi su phat
trién cla céng nghé anh vién tham d3 m& ra
mot hudng mai trong viéc thu thap, phan tich
div liéu. Anh vi&n thdm cé kha nang thu thap
trén moét pham vi réng va trong khoang thoi
gian dai vdi tan suat 13p lai I&n. V&i ngudn anh
mién phi dwoc cung cap day s& 1a mot ngudn tai
nguyén to I&n. Phuwong phép s dung anh vién
tham cling d3 dugc nhiéu tac gia trong va ngoai
nuwdc tng dung trong linh vire xac dinh pham vi
ngap lut. Alesheikh (2007) da xac dinh dudong
b& bién dua trén viéc tinh todn ra nguwdng khéc
biét gitta mirc d6 phan xa & dai Green va céac
dai NIR, MIR. Tuy nhién viéc st dung cac anh
quang hoc s& khong thyc hién duoc néu troi bi
bao phd may, dic biét trong nhitng thoi diém
mua to. Van dé nay da dwoc Tran (2017) [7]
khac phuc khi st dung anh vién tham, loai anh
ma cac thong tin thu nhan dwgc khong bi han
ché& b&i may. Pay la cach ti€p can phu hop, tuy
nhién céch tiép can nay chua phan biét nhitng
vung nudc tinh san cé (sdng, hd) va nhitng vung
dat bi ngdp nudc. Bén canh d6, nghién clru so
sanh sy khac biét gitta blrc anh lGc ngap va
lGc chwa ngdp nham phan biét nhitng vung bi
ngap do mua va nhirng vung thudng xuyén cé
nuwdc. Bai bdo nay trinh bay két qua thanh lap
ban d6 10 lut cho séng Lam dwa trén phuong
phdp ngudng Otsu, dugc thwc hién trén nén
tang dién todn dam may Google Earth Engine.
Google Earth Engine la mét nén tdng phan tich
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khong gian dia ly dua trén dién todn ddm may
cho phép ngudi dung trwc quan hoda va phan
tich hinh anh vé tinh Trai dat. B6 di¥ liéu cda
GEE tp hgp hon 40 ndm hinh dnh vé tinh toan
cau trong lich sl va hién tai, cung vé&i cac cdng
cu va strc manh tinh todn can thiét dé phan tich
va khai thac kho dit liéu khéng 16 d6 ma khéng
can phai tai vé may tinh. Khéng nhirng thé, dir
liéu tir GEE ¢ thé sir dung trén cdc phan mém
khdc nhu QGIS, GIS, Foris dé t6i wu héa dit liéu.
Nén tang duoc st dung mién phi véi muc dich
nghién clru, gido duc va muc dich phi lgi nhuan.
Danh muc dit liéu cdng khai cla GEE bao gbm
nhiéu bd dit liéu raster [én dén 5 triéu gigabyte
(5 petabyte). Nguwoi dung cé thé truy cap trang
web https://earthengine.google.com/ dé kham
pha cdc ngudn dir liéu hién cé cla nd. Ngudi
dung cé thé sir dung tryc tiép cdc bd dit liéu nay
vao tap lénh (script) cllia minh chi bang mét cu
nhap chudt. Bén canh dé6, ngudi dung cling cé
thé tao mot tap lénh (script) khac tuy theo muc

dich nghién ctu cGia minh bang céch truy cap
https://code.earthengine.google.com/.
2. Gi&i thiéu vé khu vire nghién ciru
2.1. Vj tri dia ly

Luu vuc séng Lam la lwu vuc Idn tht hai
thudc vung Bac Trung BO bat ngudn tir ving rirng
nudi cla nuédc Céng hoda dan chd nhan dan Lao.
Toan b6 lwu vure séng Lam nam trén toa do dia ly
tir: 18°15' dén 20°10'30" vi dd Bac, 103°45'20"
dén 105°15'20" kinh d6 Dong. Phia Bic gidp
luu vue song Chu, sdng Bang, phia Tay gidp lwu
vuc song Mékong, phia Nam gidp luu vyc séng
Gianh, phia Dong gidp huyén Quynh Lwu, Yén
Thanh tinh Nghé An, huyén Can Loc,Thach Ha
tinh Ha Tinh va bién P6ng (Hinh 1). Séng Lam
c6 tdng chiéu dai la 531 km vdi téng dién tich
Iwu viee 13 27.200 km? , phan chay trén dat Viét
Nam Ia 361 km, dién tich trén 1anh thé Viét Nam
la 17.730 km? bao trum phan I&n dia phan tinh
Nghé An, Ha Tinh va mot phan huyén Nhu Xuén
tinh Thanh Hoa.
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Hinh 1. Ban db khu virc nghién ctru - lwu vie séng Lam
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Hé théng sdng Lam cé mat dé lwdi séng la
0,6 km/km?, dong chinh séng Lam b3t ngudn ti
cac d3y nui cao thudc tinh Xiéng Khoang (Lao)
€6 d6 cao trén 2.000 m va chay theo hudng Tay
Bac - Dong Nam cho t&i vi tri cach bién 40 km thi
chuyén theo hwéng Tay - Pong roi d6 ra bién tai
Clra Hoi. Long chinh séng Lam 6n dinh, it bai boi,
hé s& udn khuc séng Lam 13 1,74. Phan thuong
ngudn trén dat Lao cé dd déc long soéng 16n,
khi dén Viét Nam thi d& déc giam nhiéu. Séng
Lam c6 44 phu luru cdp | (dién tich lvu vie tir 90
km? tr& [én). Trong d6 dang chu y 13 séng Nam
M®d, sdng Hiéu, song Giang, séng La. Cac nhanh
sdng thudng ngan, bat ngudn tir cac tdm mua
[&n nén nuwdc |T tap trung nhanh. S6ng Lam cé
hai nhanh séng 1&n nhat |3 séng Hi€u va séng La
(gdm hai sébng Ngan Pho va Ngan Sau) [4], [19].
2.2. Bdc diém I Ién Iwu vure séng Lam

Mua |&n kéo dai trén dién rong cung véi do
déc lvu vire va mang ludi séng 1a nguyén nhan
chinh gay nén cac tran Il 1&n trén luu vuee song
Lam. K&t qua phan tich céc so liéu théng ké I
|&n trén lvu viee sdng Lam cho thdy cédc dac diém
chinh sau day: Cac tran |G 1&n trén séng Lam déu
do mua I&n trén dién rong va tap trung & vung

o 50 100 150
Pixel Intensity

trung va ha du lwu vue, lwgng mua ca trén & tam
mua it nhat Ién hon 650 mm, cé nhitng tran 1én
tdi 1.500 mm nhuw I nam 1978. Cac tran Il I&n
trén cac song nhanh C3, Ngan Sau va Ngan Phé
thuong cé hai dinh va dinh sau 1én hon dinh
trwdce, vi du 14 1978, 1988, 1980 hay 2008. Lii
I&n trén cac song xuat hién vao thang IX khi
lwgng trir trén lvu vyre da dat d6 bao hoa, vi du
|G 1X/1978 hay I 1X/2010 [5].

3. Phwong phap nghién ciru

3.1. Nguong Otsu (Otsu threshold)

Ngudng anh la mot phuong phap hiéu qua dé
lap ban d6 nuwdc mat [16], [18]. Trong s6 nhiéu
phuwong phap cé san dé tao ngudng hinh anh,
mot phuwong phdp phd bién 13 “phwong phap
cla Otsu” (Otsu 1979). Phuong phap Otsu tap
trung vao viéc khai thac va tinh toan tlr théng
tin Histogram cta birc anh. Bang viéc tinh toan
trén tat ca cdc mic Threshold, ta cé thé chon
murc thda man viéc phan chia gitta Foreground
va Background t&t nhat. Két qua sau khi sir dung
thuat todn 1a mot biéu d6 cé thé dwoc sir dung
dé tinh todn ngudng phan chia (Hinh 2). Quy
trinh 1am viéc téng thé cua thuat todn duoc thé
hién trong Hinh 3.

Hinh 2. Biéu dé Otsu threshold va két qud sau khi phén chia cdc d6i tuong Foreground va Background
a) Biéu dé nguéng Otsu [18]; b) Két qué sau phdn logi Gnh sau khi phdn chia cdc déi tuong
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Hinh 3. Quy trinh tinh todn nguéng Otsu threshold déi vdi 1 énh [13]
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Phuong phap Otsu thudng duoc st dung dé
phan tach cac ban dé nudc mat, ban dau duoc
gidi thiéu va phét trién bdi Donchyts va céng
sy, ap dung cho hinh anh quang hoc [16], sau
dé duoc diéu chinh budi Markert va cong su,
2020 dé phan tach ban d6 nwdc mat déi vai tu
liéu anh SAR [17]. O Viét Nam, phuong phap nay
duoc gidi thiéu trong nghién ctu cda Trinh Lé
Hung va cong sy (2021), duwgc ing dung thanh
cong trong nghién ctru wdc lwvgng do sau ngap
lut & tinh Quang Binh (2022) [1].

3.2. Dir liéu nghién cuu
a. Tap anh vién tham
Céctacgia sirdung dnh vién tham Seninel-1A

o
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Hinh 4. Tép di¥ liéu dnh Sentinel-1A dugrc tién xi ly va loc theo viing va thoi gian nghién ctru va tinh todn

c6 ID "COPERNICUS/ S1 - GRD" phéan cuc kép
(VV va VH) véi dé phan gidi khéng gian la 10
m trong tap dit liéu cla Google Earth Engine.
BO anh Sentinel-1A gébm 172 anh dwoc chup
tir 01/X/2015 dén 31/X/2022 dé xay dwng ban
dd mang Iwdi séng sudi, hai anh dugc chup
vao ngay 10/X/2017 va 22/X/2017 d3 dwoc sk
dung dé xay dung ban d6 ngdp sau mua, chéng
I&p hai ban d6 trén s& trich xuat dwgc pham
vi ngap lut (Hinh 4). Vi mdi anh chi chup duwoc
1/2 dién tich lvu viee nén mdi nh cép hinh anh
d3 duoc xr ly dic biét va sau do két hop vai
nhau dé tao ra mot hinh dnh hoan chinh cda
lwu vure.
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b. D liéu kiém tra

Dt liéu dir liéu kiém tra bao gbm ban do
JRC Global Surface Water [12], bdn d6 ngép lut
lvu vue séng Lam duoc xdy dung trong dé tai
BDKH19 (2015), va két qua bd sb liéu diéu tra

vét 10 ndm 2013 - 2014 [2] d& so sanh vdi két
qua phén loai ngudng.

c. Cac budc ti€n hanh

Cac buwdc tién hanh cda nghién ciru nay duorc
thé hién théng qua so d6 nghién ciru nhuw Hinh 5.

| THUTHAPTAILEU

¥

TRUY GAP_ DU LIEU VAO GOOGLE EATH
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v
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l v .
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PHAM VINGAP LUT
v
XUATKET QUA
h 4
BIEN TAP BAN BO

VA TINH TOAN PHAM VI THIET HAI

Hinh 5. So d@6 nghién ctru

4. Cac két qua va thao luan

Két qud tinh todn trén ban d6 ngip trich
xuat qua phan tich tir anh vé tinh (Hinh 6) cho
thay tdng dién ngap l1a 98.143 ha. Dién ngap
tap trung tai cac huyén Ky Son va Tuong Duwong
(Khu vire sdng Nam Mo - Nam Non), huyén Qué
Phong, Quy Chau (Thuvong ngudn sdéng Hiéu),
huyén Quy Hop, Nghia Ban, Thai Hoa, Tan Ky,
Con Cudng, Anh Son, b6 Luvong, Thanh Chuong
(sbng C4), mot phan cla cac huyén Huong Son,
Huong Khé, Vi Quang, Bic Tho (song Ngan
Phé, Ngan Sau, séng La) va huyén Hung Nguyén,
Nghi Léc (ha lwu song Lam).

Két qua tinh todn dugc so sdnh dién ngap véi
ban d6 ngap lut tinh todn duoc xay dung théng

qua dé tai BDKH19 cho thay dién ngép tinh toan
bang hai phuong phap cé do chinh xac twong
duong (99%). D€ dénh gia d6 chinh xac két qua
gidi dodn trén anh vién tham, nghién ctu sl
dung thém bé dir liéu thyc dia diéu tra vét I
(200 diéu tra) theo phuong phap xdy dung sai
s6 Kappa [14], [15]. Sai s& Kappa cla két qua giai
doan trén anh vién tham dat 96% |a kha chinh
Xac.

Danh gid tdc dong cla ngip lut dén céc
nhém sir dung dat tai khu vuc nghién ctu:
Nhém tac gid st dung ban d6 st dung dat duoc
cung cap bdi Bd Tai nguyén va Méi trudng ndm
2010 v&i hon 70 loai d4t khac nhau va phan loai
va nhdm thanh 5 loai dat: Dat tréng va séng
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ngoi, dat rirng va cay lau ndm, dat néng nghiép
va dat nudi trong thdy san, dat nha & va san
xuat kinh doanh, dat cdng cdng. K&t qua cho
thdy (theo Bang 1: Pham vi thiét hai ngap lut
tdp trung vao nhém dat cdc céng trinh cong
cdng nhu trudng hoc, bénh vién, nha chéng I,
cac khu hanh chinh, dudng giao théng... bay
la cédc khu vuec trong yéu va la trung tdm cla
cac hoat déng clru trg chéng |G lut. Néu nhu
duong giao théng, noi tap trung dan cu bi ngap

thi nguoi dan s& bi c6 1ap din dén viéc phuc
héi sau lut gdp khé khan. Mét loai sir dung dat
khac cling nam trong pham vi thiét hai dé Ia
dat néng nghiép va cdy lua, day la ngudn luvong
thyc va thu nhap chinh clia nguwoi dan trong
vung nghién cru. Khi lia va hoa mau ngap ung
s& gy thiét hai Idn va anh huwdng lau dai dén
cudc sdng cta ngudi dan. Ho phai doi dén mua
vu sau madi khdi phuc lai dugc sdn xuat cla
minh.
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Hinh 6. Ban d6 ngdp lut lvu vire séng Lam duwoc xdy dwng tir dnh vién thdm béng phurong phdp Otsu threshold

Bdng 1. Pham vi thiét hai do ngép lut tinh todn qua két qud phdn tich anh vé tinh

T Nhém sir dung dat Téng pham vi thiét | Phan tram thiét
hai (ha) hai (%)
1 DAt cong cdng (giao thdng, cong s, quan su, thay lgi) 43440 44,26%
2 P4t & va san xuat kinh doanh 19257 19,62%
3 D4t ndng nghiép va nudi tréng thay san 14330 14,60%
4 Pat rirng va cdy cdng nghiép 16352 16,66%
5 DAt tréng va séng ngoi 4764 4,86%
Tong thiét hai 98143 100 %
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5. K&t luan va kién nghi

Nghién ctru da chirng minh két qua phan
tich I3 lut trén dnh vién tham Senitel 1-A bang
phuong phap Otsu cé két qua twong déi tot.
Ngudng phan cyc Otsu tinh todn cho luwu vuc
la -12,599. Dién ngap tap trung tai cac huyén
Ky Son va Tuwong Duong (Khu vic séng Nam
M6 - Ndm Non), huyén Qué Phong, Quy Chau
(Thugng ngudn séng Hiéu), huyén Quy Hop
Nghia Dan, Thai Hoa, Tan Ky, Con Cudng, Anh
Son, D6 Luong, Thanh Chuong (séng Ca), mot
phan cla cic huyén Huwong Son, Huong Khé,
Vi Quang, Btrc Tho (séng Ngan Phd, Ngan Sau),
song La) va huyén Hung Nguyén, Nghi Loc (ha

lwu sdng Lam). Pong thoi, nghién ciru ciing
tinh toan thiét hai do 10 lut, két quad cho thay
céc khu vire chiu ngdp lut chu yéu 1 cac khu vue
dat cong cong chiém 44,26%, khu vyc dat néng
nghiép, dat & chiém 34,22%, day la cac khu vuc
trong yéu trong phong chéng I lut. Nhitng két
qua nghién cliru gép phan danh gia, giam sat
thiét hai cla [T lut dong thoi khuyén cdo chinh
quyén dia phuwong chu trong, tdng cudng cong
tac lap ké hoach, thuc hién céc bién phap phong
chéng |G lut gay ra, sdm dwa cac hoat déng san
xuat, sinh hoat trd lai trang thai 6n dinh binh
thudng, nham gidm thiéu tdi da thiét hai vé kinh
té, con nguoi.
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APPLICATION OF OTSU’S THRESHOLD TO CALCULATE FLOOD DAMAGE
EXTENT FOR LAM RIVER BASIN THROUGH GOOGLE EARTH
ENGINE PLATFORM
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Abstract: Flood is a natural phenomenon that often causes serious consequences for human life. Building
a flood map helps people come up with appropriate solutions to deal with the devastating effects of floods.
Flood mapping methods using remote sensing images have received much attention and are widely used in
recent decades. This paper proposes a method to build an inundation map for Lam River basin during the
2017 rainy season. The method used in the paper is Otsu's threshold method and is performed on the cloud
computing platform Google Earth. Engine to build current water map, flood map from which to calculate the
extent of flood damage for the study area.

Keywords: Google Earth Engine, flood, Otsu, Lam River basin.
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