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NGHIEN CUU UNG DUNG CONG NGHE VIEN THAM TRONG PANH GIA
RUI RO DO LU, NGAP LUT CHO CAC PO THI MIEN NUI PHiA BAC

Ha Thanh Lan, Lé Viét Son, Pinh Xuin Hung,
Vii Quynh Péng, Tran Thanh Dung, Hoang Tién Thanh
Vien Quy hoach Thuy loi

Tém tat: Ving mién mii phia Bac la noi ¢6 dién tich 16m, dia hinh hiém tré, hay bi chia cat, dic biét hay
bi anh hwong boi nhitng tham hoa thién tai cuc doan nhu lii quét, ngap lut, sat lo dat. Nhitng nam gan
ddy thuong xuyén doi mat véi nhing hién twong thién tai cye doan, tac dong khong nho den doi song xd
hoi. Th rong do i, ngap lut la mot hinh thai thién tai dién hinh thuong xuyen de doa cugc song cua nguoi
dadn va su phat trién kinh té xd héi trong vung gay ra nhiéu thiét hai vé vit chdt va tinh than. Vi thé danh
gid rui ro do li, ngap lut la mot cong viéc heét sirc quan trong va dang duwoc nghién cru. Cong nghé vién
tham véi nhiéu vu diém dang la cong cu trong quan ly, giam sat tai nguyén thién nhién, moi truong va
thién tai hién nay. Nhom nghlen ctru da si dung cong nghé vién tham tinh toan, danh gla tinh dé bi ton
thwong va dé xudt phdn cap dé danh gia mirc do phoi nhiém, tw do xay dung ban do rui ro do 1, ngap
lut cho nam thanh pho Yén Bai, Cao Bang Ha Giang, Lang Son va Son La. Két qua thu dwoc glup co
cdi nhin tong quan vé mirc dd rii ro ciia nam thanh pho, gop phan xay dung duoc co so dir liéu giup cho
cong tac danh gia, giam sdt va dy bao nguy co rui ro do li, ngap lut noi rieng va cong tdc quan ly canh
bao va phong chong hiém hoa, thién tai néi chung. Két quda cho lhay mike dg riii ro ¢ mikc cao va rdt cao
hay xay ra nhat & thanh pho Yén Bdai, thanh pho Cao Bang c6 dién tich va ti 1é mike d9 riii ro cao va rdt
cao thdp nht trong cdc ‘thanh pho.

Tir khéa: cong nghé vién tham, phoi nhiém, ton thuong, rai ro, LULC, Sentinel-1, 1, ngap lut

Summary: The Northern region is a large area, rugged terrain, or fragmentation, especially or
affected by extreme natural disasters such as flash floods, floods, landslides. In recent years, this
region often faces with extreme natural disasters, which has a significant impact on social economic
conditions. In particular, flood is a typical natural disaster that often threatens the lives of people and
the socio-economic development in the region, causing many material and spiritual damages.
Therefore, assessing risks of flood is a very interesting area for researchers. Remote sensing
technology with many advantages is a key tool in managing and monitoring natural resources,
environment and natural disasters today. The study team used remote sensing technology to calculate
and assess the vulnerability and propose a classification to assess exposure, thereby developing a flood
risk map for the five cities, including: Yen Bai, Cao Bang, Ha Giang, Lang Son and Son La. The results
provide an overview of the level of risk in the five cities, contributing to the development of a database
to help assess, monitor and forecast risks of flood in particular and the management, warning and
prevention of hazards, natural disasters in general. The results show that high and very high levels of
risk occur most frequently in Yen Bai city, Cao Bang city with the lowest high and very high level of
risk compared with other cities.

Keywords: Remote sensing, exposure, vulnerable, risk, landuse, landcover, Sentinel-1, flood

1. MO PAU

Rui ro do 14, ngap lut 1a mdt trong nhiing thién
tai pho bién trén thé gii va c6 anh huéng 1on
dén tinh mang va tai san ctia con ngudi. Nghién
ctru vé rui ro ngap lii 3 dugc nhidu nha khoa

thuong va muc do rui ro; nghién ctru, tng dung
cong nghé trong vi¢c danh gid, gidm sat rai ro
do 1ii, ngap lut; nghién ctru ché d6 thuy vin,
thuy luc vé dong chay Iii; nghién ciru danh gia
thi¢t hai do 1ii, ngdp lut gay ra. Banh gia rii ro

hoc trén thé giGi quan tAm thuc hién trén nhiéu
khia canh, nhu nghién ctu vé tinh dé bi ton
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do 181, ngap lut 1a cong viéc hd tro trong cong
tac quan ly tong hop rui ro thién tai, xay dung
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cac giai phap nhim giam nhe tac hai cua Ia,
ngap lut gay ra [1] [2] [3].

Ving mién ntii Bic Bo gom 15 tinh, & ving lanh
thd c¢6 dién tich 16n nhat nudc ta véi khoang
100.965 km?, chiém khoang 28.6 % dién tich ca
nudce. Day 13 ving co dia hinh hiém tré, chia cit,

giao thong di lai kho khan. Trong thoi gian gan
day ctia bién d6i khi hau, mién nti Bic B thuong
xuyén xay ra cac hién tuong thoi thiét cuc doan
nhu 1ii quét, sat truot 10 dat, rét dam rét hai.... anh
hudng truc tiép dén moi mat cua xa hoi. Cac khu
vuc triing thép doc song Thao, Lo, Ba, Gam, Cau,
Ky Cung thuong chiu rui ro 19, ngap lut [4] [5]
[6]. Trong pham vi nghién ctru chu yéu tap trung
danh gia rui ro do 1ii, ngap lut cho 5 thanh phé 1a
Yén Bai, Cao Béng, Ha Giang, Lang Son va Son
La.

Cong nghé vién tham (remote sensing — RS)
la san phém khoa hoc hién dai cta nhan loai,
duoc hinh thanh véi muyc dich giam sat bé mit
cia trai dat, va dugc tng dung rong rii tur
nhirng nim 1970 cia thé ky trudc, phd bién &
cac nudc c6 nén kinh té nhu My, Anh,
Canada, Nhat Ban, Phéap, va Dai Loan (Trung
Quéc). Ngay nay khoa hoc vién tham tham
nhap hau hét vao céc linh vyc nghién ciru noi
chung va tai nguyén nudc noi riéng, va da chi
ra nhiing thé manh, nhiing lgi ich dang ké
nhu: nghién ctru duoc dbi tuong tir xa va trong
qua khu, tiét kiém thoi gian, cong suc, cling
nhu chi phi tai chinh. Véi nhitng wu diém vé
do bao phu khong gian rong 16n, chu ky thu
nhan dir liéu ngén, mure do chi tiét cao (anh vé
tinh d§ phan gidi cao va siéu cao), sir dung cac
dai pho dic biét khac nhau dé quan tric cac
ddi tuong... cong nghé vién tham dang tro
thanh cong nghé chu dao cho quan ly, gidm
sat tai nguyén thién nhién, moéi truong va
thién tai hién nay trén thé gigi. Céng nghé
vién tham di trd thanh phuong tién chu dao
cho cbng tac giam sat tai nguyén thién nhién

va moi truong & cdp do timg nude, timg khu
vuc va trong pham vi toan cau. Trong phong
chdng thién tai, cong nghé vién tham 1a cong
nghé dugc st dung dé thu thap thong tin
khong gian dugc st dung dé xac dinh, phan
loai, 1ap ban d6, theo ddi, 1ap ké hoach, giam
thiéu va quan ly thién tai. Kha ning Gmg dung
cong nghé vién tham ngay cang dugc ning
cao, ddy 1a 1y do din dén tinh phd cap cua
cong nghé nay [7] [8] [9].

2. PHUONG PHAP NGHIEN CUU

Nghién ctru x4y dung ban d6 rii ro bang cong
nghé vién tham bang cach xay dung ban d6 tinh
dé bi ton thuong tir ban d6 tham phi, ban dd
phoi nhiém tir ban do ngap lut. Phuong phap
nghién ctru sir dung dit liéu anh vé tinh lam dau
vao, st dung cong nghé vién tham két hop phan
mém x1r Iy anh dé tir 46 phén loai, tinh toan xay
dyng thanh ban d6 rii ro cho 5 thanh phd trong
vung nghién ctru. Phuong phap danh gia rii ro
18, ngap Iyt bang cong nghé vién tham duogc
khai quéat qua hinh 1:

Xay dung béan 66 tinh o XAy dyng ban dé phoi
bj t6n thasong bing cdng nhzm bling chng nghé
nghé vién tham vién tham
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Hinh 1: Xéy dwng ban dé riii ro do lii, ngdp lut
bang cong nghé vién tham
Khai niém rui ro do 14, ngdp lut duge cho la
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mirc d6 nguy hiém ciia tai bién 1 Iut. Rui ro do
lii, ngap lut duoc coi 1a cac san pham ngiu
nhién ctia nguy co va tiém ning t6n that cta no.
Trong vai thdp ky trude, rii ro do i, ngdp lut
dugce danh gia chi yéu vao tinh chét cua I,
ngap lut (46 sau Ii, cuong do, muc do ngap....).
Tuy nhién miy nam gan day, rui ro do I, ngap
lut d4 danh gi4, phan tich theo hudng tiép can
quan 1y tong hop. D6 1a hiém hoa, do phoi
nhiém va tinh dé bi ton thuong [10] [11] [12].

Trong pham vi nghién ctru, nhém nghién ctru su
dung cong nghé vién tham dé xay dung dau vao
13 ban d6 tham phu va ban db ngap dé tinh toan,
danh gia rui ro 1di, ngap lut bang cong thirc:

R=VXE 1)

Trong do:

R: murc @0 rui ro

V: tinh d& bi ton thuong

E: d6 phoi nhiém

Hién nay cac cap do rui ro thién tai dugc quy
dinh tai “Quy dinh chi tiét vé cap do riii ro thién
tai” (s6 44/2014/QD-TTg) da quy dinh chi tiét
vé cap d6 rai ro véi 21 loai hinh thién tai. Trong
d6, quy dinh vé mirc d6 rui ro do 1, ngap lut
cht yéu dé cap dén muc nude theo cac cap bao
dong trén cac song 16n nhu song Hong-Théi
Binh, song C4, song Ma...., theo tac dong t6 hop
v6i cac loai hinh thién tai khac nhu bao, ap thap
nhiét d6i hay sy ¢b v& dap hodc phan cap mirc
do rui ro thién tai do I, ngap lut theo céc chi
tidu thiét ké Iii d6i v6i nhitng ving c6 cong trinh
phong, chong 1 [13] ma khong quy dinh dén
kha ning bi ngdp cia mot ving cu thé. Ngoai
ra, d6i v6i nhitng ving d6 thi, nhitng ving
chua co dé bao vé ciing chwa c6 quy dinh vé
cép do6 rui ro thién tai cho nhiing ving trén.
Trong khi d6, cong nghé vién tham sir dung dit
liéu ddu vao bao phu toan cau, chudi thoi gian
dai va d& dang trich xuét tai mot ving cu thé
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nén thuin tién trong tinh toan, danh gia va

phan tich kha nang bi ngap ca theo khong gian
va ca thoi gian, tic 14 xac suit ngap tai ving
do trong khoang thoi gian dénh gid 1a bao
nhiéu, tir d6 dua ra két ludn xem vung do co bi
phoi nhidm nhiéu hay it. Vi thé, nhom nghién
clru dé xuit bang phéan cip do phoi nhiém tir
ban d6 ty 18 ngap theo Bang 1.

- Tinh dé bi ton thwong V (Vulnerable):
Puoc dinh nghia 1a mtc do d& bi ton thuong
cia tiung ddi twong/ thudc tinh trén ving
nghién ctu. Vi du nhu vé mac do ton thuong
cua cac loai hinh tham phu, cac do tudi cua
dan sb.... [14] [15] [16]. Trong nghién ctru
nday duoc dinh nghia 1a mtc do dé bj ton
thuong cua cac 16p tham phu trong khu vuc
nghién ctru [17]. Tinh d& bi t6n thuong duogc
danh gia thong qua viéc phan loai tham phu.
Nghién ctru tham khao phuong phap xay dung
ban d6 tham phu bang cong nghé vién tham
da st dung anh v¢ tinh Landsat lam dir li¢u
dau vao, cong cu Google Earth Engine két
hop véi gia tri thue dia thu thap trong khu vuc
phan tich va tich hop may hoc (machine
learning) trich xuat, xdy dyng mot ban d6
tham phi theo chudi thoi gian theo timg nim
tr du an Servir-Mekong. Pay la mdt dy an
dya trén sang kién chung trong van dé phat
trién giita co quan phét trién Hoa Ky, NASA
va nhitng qubc gia nam trong luu vuc song
Mekong bao gém: Myanmar, Thai Lan, Lao,
Campuchia va Viét Nam [18]. Nhdm nghién
ctru da str dung két qua cua dy an dé 1am dau
vao trong viéc x4y dung ban d tinh dé bi ton
thuong. Nghién ciru di xay dung ban do tham
pht va chia cac 16p tham pha thanh d6i tugng
co ban chinh bao gdm: dat do thi, dit nong
nghiép, rung va nudc mit tuong ing véi cac
muc do d& bi ton thuong bang Bang 1 nhu sau:

Bang 1: Bang phén cAp mirc d9 dé bi ton thwong, phoi nhiém va rii ro
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Mirc d6 dé bij tén thwong (V) Mirc d6 phoi nhiém (E) Mc do rairo
Xac
Tinh !
B Do Mrc dé suat
dé bi Mac dé , , . .
. i Loai hinh phoi phoi bi Caprai ,
tén tén _N .N Mdc dé rairo
tham phu nhié nhiém ngap ro
thvon | thuwong )
m (E) ung
’ %)
1 Ratthdp | Nuwdcmat 1 Ratthap <2 <1 Ruiroratthip
2 Thap battréng 2 | Thap 2+8 1+ 4 Ruirothap
Trun Trun Rai ro trun
3 . ? Rirng 3 . J 8+16 4+9 . 7
binh binh binh
Dat nong 16 =+ .
4 Cao , 4 Cao 9+16 Rairo cao
nghiép 25
5 R4t cao D at do thi 5 R4t cao > 25 16+25 Ruiroratcao

- D$ phoi nhiém E (Exposure): Duoc dinh
nghia 13 cac gia tri trén bé mat co thé xay ra
hiém hoa nhu ngdp lut, han hén, truot 1o dat...
trong mot khoang thoi gian quan tric [1] [10].
Trong nghién ctru 14 tan suat xut hién ngap lut
d6i véi timg pixcel ban d6 ngap dugc xay dung
bang cong nghé vién tham sir dung anh radar vé
tinh Sentinel-1 trén Ivu vuc nghién ctru dugc
tinh bang cong thirc sau:

E =100
N

Trong d6: X; 1a s6 1an xuat hién ngap cia 1 pixel
trong chudi dir liéu thu thap

N 1a sb anh trong chudi thu thap

Nghién ctru x4y dung ban d6 ngap lut trong mua
lit str dung ngudn anh radar Sentinel-1. Day 1a
ngudn anh vé tinh Radar mién phi ctia Co quan
Vii tru chdu Au (ESA) phéng lén tir thang
3/2014 gdom hai loai anh Sentinel-1A va
Sentinel-1B v&i chu ky hién nay la 6 ngay, do
phan giai 10m 1am dau vao. Phuong phéap
nghién ctru dugc thé hién & so do sau:

Tir két qua tinh toan, phan cdp tinh d& bi ton
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thuong, mtrc d¢ phoi nhiém va rai ro do 1d,
ngap lut, nghién ctru phan cdp muc do rai ro
theo 5 cp va trich xuat thanh dang ban d6 cho
5 d6 thi ctia vung mién nui Bic Bo 1a thanh phé
Yén Bai, Cao Béng, Ha Giang, Lang Son va
Son La.
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Hinh 2: Phwong phdp thiét ldp hé thong kiém ké,
giam sat tinh trang ngdp lut trong nghién curu

3. KET QUA
a. Panh gia tinh dé bi ton thwong

Két qua danh gia tinh dé bi ton thuong & Bang
2 va Hinh 4 cho thdy murc d6 ton thuong cua
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cac thanh phd thong ké theo dién tich déu nim
cha yéu & mirc trung binh va cao. O mirc d6 tén
thuong trung binh cta cac thanh phd déu trén
4000 ha, thanh phb Son La c6 dién tich vé& mat
t6n thuong trung binh 13 16n nhit v6i 22.516 ha;
thanh phé Lang Son c6 dién tich vé mit ton
thuong trung binh thap nhét v6i 4.607 ha. V&
mat ty trong dién tich thi thanh phé Ha Giang
c6 ty 1& dién tich & muc d ton thuong trung
binh cao nhat khi chiém hon 90% tong dién tich
phan bd theo ty 1€ mac do tén thuong, thanh
phd Yén Bai ty 1¢ dién tich thip nhat voi chi
khoang 60%. Tuy vdy, mirc d6 ton thuong rat
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cao cua thanh phd Yén Bai lai c6 dién tich 16n
nhét trong s 5 thanh phé khi dién tich & mic
do ton thuong rat cao 1én dén 875 ha, thanh phé
Son La dién tich & muc d6 ton thuong réat cao

chi 13 416 ha. Do sy phan bd cua 16p tham phi
lam co s& dit liéu dau vao tinh toan tinh dé& bi
t6n thuong nén didu nay anh huong, tac dong
tryc tiép dén danh gid, phan cip mirc do ton
thuong trong khu vuc nghién ctru. Nhitng ving
c6 ty 1& dién tich vé d6 thi va nong nghiép 16n,
mirc d ton thuong s& cao hon va nguoc lai,
nhitng vung c6 ty 1€ dién tich d6 thi va nong
nghiép nho, mirc do t6n thwong s& thap hon.
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Hinh 3: Bdn do tinh dé b tén thwong cho cdc thanh phé khu vwec nghién ciru

b. Panh gia mirc d0 phoi nhiém

Két qua xay dung ban d6 phoi nhiém tir Hinh 4
va Bang 2 cho thdy riang hiu nhu mac d phoi
nhidm cta cac thanh phd déu ndm trong khoang

thap, thanh phd Son La c6 dién tich & mtrc d6 phoi
nhiém rat thap 16n nhat so véi cac thanh phd con
lai khi dién tich vao khoang hon 27500 ha, thanh
phd Lang Son c6 dién tich theo mirc do phoi
nhiém rét thip nho nhit so véi cac thanh phd.
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Ngoai ra, mirc d6 phoi nhiém rat cao & thanh phd
Yén Bai c6 dién tich 16n nhét hon 41,70 ha trong
khi thanh phd Cao Béng c6 dién tich nho nhit véi
khoang 0,32 ha. Ban d6 phoi nhiém x4y dung tir
co sd xac dinh, phat hi¢n ngp lut, tinh toan xac
sudt ngap ddi voi timg pixcel anh trén timg khu

B 00 mero &) pror shides b phd Yie Ba

R & wos A) phot ahile thank pad Cao Rieg

vuc trong thoi gian tinh toan. Hon nita, do dac thu
viing nghién ctru hau hét ¢ dia hinh dbc, d cao
16n nén vung bi ngap chi xay ra ¢ nhitng vung
thap, triing va do ddc nhé dan dén ty 16 ngap
khong nhiéu.
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Hinh 4: Bdn d6 mitc do phoi nhiém cdc thanh phé khu viee nghién ciru

¢. Xay dung ban do rii ro do lii, ngap lut cia
cac thanh phd trong khu vure nghién ciru

Hinh 5 va Bang 2 1a két qua tinh toan, trich
xudt ban do rui ro do 1d, ngap lut cua khu vyc
nghién ctru, thdy rang hau hét dién tich trong
viing nghién ciru & muc rii ro thap va trung
binh. Tuy nhién, van ton tai nhirg ving c6
mirc d9 rii ro cao va rit cao. Ngoai ra, tuy dién
tich d6i v6i mirc do raii ro rat cao cta thanh phd
Ha Giang va thanh phd Son La it nhung mirc
d6 rui ro cao lai twong d6i rong 16n. Vé mat
tong thé, thanh phd Yén Bai 14 noi c6 mirc do
rtii ro 16n nhét so véi cac thanh phd Cao Bang,

6

Ha Giang, Lang Son va Son La khi c6 sy phan
bd mirc do rui ro cao va rat cao vé mat dién
tich cua thanh phd Yén Bai 1 16n nhit trong
khu vuc nghién ciru (dién tich ddi véi mie do
rui ro cao 1a khoang 2574 ha, di¢n tich ddi voi
mirc d9 rui ro rit cao khoang 490 ha). Thanh
phé Cao Bang 12 noi c¢6 dién tich mirc d6 rui ro
cao va rit cao it nhat voi dién tich tng voi mire
do rui ro cao khoang 217,5 ha va di¢n tich tng
v&i mire do rai ro rat cao 1a khoang 3,95 ha. Co
thé théy duoc d6 chénh 1éch vé muc do rui ro
rd nét qua sy so sanh giita cac thanh phd khi
quy chudn vé cing mot thang danh gia chung.
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Nhitng ving c6 ty 18 rui ro rat thip déu ndm &  ven soéng hay nhiing ving long chao, vi thé d&

ving 1ong séng, noi c¢6 dong chay on dinh ké  xay ra hién twong ngéap ung, 1 lut, dan toi tiém
ca trong mua kiét. DSi véi nhitng ving c6 ty 16 an mirc d6 dé bi tén thuong va do phoi nhiém
rii ro cao hau hét 12 noi tap trung dan cu dong  s& gia ting, vi thé mirc do rui ro s& 16n hon
duc, co dia hinh bang phiang, do dbc va dia nhitng ving khac.

hinh thap, thudng nim & nhimg ving bii boi
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Hinh 5: Ban do rii ro do lii, ngdp lut cho cdc thanh phé trong viing nghién civu

Bang 2: Thong ké mirc d ton thwong, mirc o phoi nhiém va rii ro do 1, ngap lut theo
dién tich (ha) va ty 1€ (%) cua cac do thi trong khu vwe nghién ciru

TP. Yén Bai TP. Cao Béng TP. Ha Giang TP.Lang Sen TP.Son La
Nhém | Merc da [t’l,'fh” Tvle | Dien | Tyle | Dien | Tyle | Dien | Tyle | Dientich | Tyl
ey | 0 |fichha)| () |tich(ha)| ©) |tich(ha) | (%) (ha) %)
Ritthap |477.27| 509 | 17912 | 188 | 147.49 | 095 | 213.92 | 316 | 2412 | 0.09
Mic  |Thap 7513 | 080 | 8541 | 090 | 119 | 001 | 2135 | 032 | 474 | 002
d¢ de | Trung 25848 5955 | 731519 | 7690 | 19412 | 90.91 | 4607.78 | 68.07 | 2251614 | 80.63
bi tén|binh 5 9
;h”’“” Cao 2336'1 2523 | 143457 | 1508 | 95611 | 619 | 1217.88 | 17.99 | 496365 | 17.77
Ritcao |87505| 933 | 49783 | 523 | 29933 | 194 | 70819 | 1046 | 41637 | 149
vee | REEtEP 8527'1 90.93 | 914535 | 96.15 [15040.13| 97.34 | 670514 | 99.08 | 27516.30 | 98.54
de Thap 54417 | 580 | 34530 | 3.63 | 21299 | 138 | 4240 | 063 | 30130 | 108
phoi | Trung 187.95 | 200 | 1996 | 021 | 1263 | 073 | 183 | 017 | 8351 | 030
nhiem |binh
Cao 7636 | 081 | 089 | 001 | 5417 | 035 | 464 | 007 | 1872 | 007
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TP. Yén Bai TP. Cao Bing TP. Ha Giang TP. Lang Sen TP.Son La
Nhém |Mic do '?I,'fh” Tyle | Dien | Tyle | Dien | Tyle | Dien | Tylé | Dientich | Ty le
ey | @ [tichha)| () |tich(ha)| (8 |tich(ha) | (%) (ha) (%)
Ritcao | 4171 | 044 | 032 | 0003 | 3139 | 020 | 320 | 005 | 408 | 001
fh“é,'pro rat 38%5'3 414 | 171610 | 180 | 119415 | 078 |2099.66 | 313 | 20957 | 008
Rai 10| 7452001 g gg | 848798 | gg 55 | 1459671 4 95 | 276034 1 g0 o1 | 570025.27 | 97.06
_ |thdp 0 9 62 4
Mirc Rda ro trung| 116054
do rai| 9 , | 1247 | 828395 | 871 |482802| 314 |704630 | 10.50 | 710166 | 255
ro 25741
Riirocao| .| 277 | 21748 | 023 | 151049 | 098 | 24120 | 036 | 810.60 | 029
S:O' 01t 49032 ] 053 | 395 | 0004 | 18980 | 042 | 7147 | o011 | 4350 | 0.02
4. KET LUAN nhat trong céc thanh pho Hau hét murc do rdi ro

Ld, ngap lut 12 mot trong nhufng tai bién tu
nhién, déc biét & viung mién nti Bac B9, noi co
dia hinh hiém tro, d6 déc 16n, hay xay ra thién
tai. Chinh vi vay, viéc danh gla murc d9 rui ro
do 10, ngép lut la cong viéc can thiét va cap
bach. Sy phat trién khong ngung cua cong nghe
vién tham da cho thiy sy anh hudng va tim
quan trong cua cong ngh¢ nay trong céc linh
vuc cuQc song hi¢n nay, dac biét trong cong tac
xay dung, quan ly va giam sat dir liu, tai
nguyén thién nhién cung nhu cac hinh thai thién
tai. Nhom nghién ctru str dung cong nghé vién
tham da xay dung duoc ban d6 rii ro do 1, ngap
lut cho céc khu vuc nghlen curu dya vao cac dir
li¢u, tai li¢u v¢ tinh xay dung dugc ban d6 tinh
dé bi t6n thucmg, ban 6 phoi nhiém va dénh
gia dugc mure do rui do do 1T, ngép lut gy ra
trén 5 thanh pho Yén Bai, Cao Bang, Ha Glang,
Lang Son va Son La. Ket qua cho thay murc d6
rui ro ¢ muce cao va rat cao ‘hay xdy ra nhat &
thanh pho Yén Bai, thanh phd Cao Bang c6 dién
tich va ti 16 mic do rii ro cao va rat cao thap
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