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XAY DUNG WEBSITE CANH BAO SOM TAI BIEN TRUQT LO DOC CAC
TUYEN GIAO THONG TRONG DIEM MIEN NUI TINH QUANG NAM

CN. PANG THI THUY
Vién Dia cong nghé va Méi trvdng

PGS. TS. DO MINH BUC, TS. DUONG TH| TOAN
Trwdng Dai hoc Khoa hoc Ty nhién, Bai hoc Quoc gia Ha Noi

Tém tat: Truot I& 1a tai bién dia chat phé bién
xay ra doc céc tuyén duong giao théng mién nui
tinh Quang Nam, gay ra thiét hai Ién vé nguoi va tai
sén trong nhitng ndm gén day. Nghién ctru nay st
dung céng nghé théng tin va két qua mé hinh phén
vung nguy co truot 16 xdy dung website
“guangnam.truotlo.com” nhdm dwa ra céc théng tin
cénh béo sém dén céac cép chinh quyén va nguoi
dan dé coé bién phap (g phé kip thoi véi tai bién
truot I6. Website duoc xdy dung dudi sw hé tro cia
cac ngbén ngtr lap trinh: HTML, CSS, Javascript,
PHP; hé quan tri co sé di liéu MySQL va mét sé
thw vién ma nguén mé. Céc néi dung clia website
cung cép: béng tin cdnh béo va ban dé nguy co
theo ngay, hién trang truwot I& (da xay ra), phan vung
khi hau, ban dé dia chat, lwong muwa dw bao va
quan tréc, théng tin trurot I& theo thoi gian thuc. Viée
st dung cac théng tin trong trang website gilp ich
hiéu qué cho chinh quyén va nguoi dén chi déng
phong tranh va giam nhe thiét hai do truot I& gay ra.

T khéa: quangnam.truotlo.com, cénh bao truot
|6, dwong giao théng mién nui.

Abstract: Landslides often occur along
mountainous roads in Quang Nam province,
causing significant loss of human life and property in
the recent years. This research uses the method of
WebGIS and the results of a landslide zoning
modeling to build a database for a website
“quangnam.truotlo.com”. The main function of the
website is to provide early warning information to
local authorities and citizens in responding to
landslide hazards. The website was built with the
support of the programming languages: HTML,
CSS, Javascript, PHP; MySQL database
management system and some open source
libraries. The contents of the website provide the
warning bulletin boards and daily risk maps,
landslides (if happened), climate zoning, geological
maps, rainfall ~ forecast, realtime  rainfall,
geotechnical monitoring data, and information on
real-time landslide. The information on the website
can support the government and people to
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proactively on prevention and mitigation the damage
caused by landslides.

Key words: quangnam.truotlo.com, landslide
warnings, mountainous roads.

1. Dat van dé

Cho dén nay da c6 nhiéu nghién céu vé nguyén
nhan, hién trang, bién phap phong tranh va gidm
thiéu rai ro do trwot 1& dwoc cong bd. Trong dé,
hwéng nghién clru dwa ra canh bao séom trwot 16
dén cong ddng la mot bién phéap thiét thwc va phu
hop véi dién bién khi hau that thwdng nhw hién nay
nham goép phan phong tranh gidm thiéu rdi ro do
trwot |& gay ra. Phwong phap ng dung hé thdng
thong tin dia ly (GIS — Geographic Information
System) va cac mo6 hinh machine learning — hoc
may trong nghién ctu trwot 1& dang trd nén phd
bién va mang lai hiéu qua. Hoc may la tap con cua
Al, mét ph&n nganh trong khoa hoc may tinh, vé&i
muc dich tao ra cho may tinh kha nang hoc hoéi ma
khéng can phai 1ap trinh. Mot sé mé hinh hoc may
dwoc st dung trong thanh 1ap ban dd phan ving
nguy co trwot |1& dwoc st dung nhw: hdi quy
logistic, cay quyét dinh, mang neural, K-means, K-
nearest neighbor, support vector machine,...

Tuy nhién, két qua phan ving nguy co truwot 1&
chi c6 hiéu qua khi théng tin dwoc truyén téi cong
ddng mot cach nhanh chéng. Bé dap &ng yéu ciu
nay, viéc xay dwng mang lwdi canh bao trwot 1& 1a
rat can thiét. Mang lwéi canh béo truot I& bao gém
website canh bao trwot 16 va cac thiét bi hién thi
théng tin cadnh bao gdm man hinh tivi, bang dién tc,
hé théng loa truyén thanh va dién thoai di déng cua
ngwdi dan trong vung bi anh hwéng...

Hién nay trén thé gi¢i da cé mot sé website
cung cap théng tin canh bao trwot 1& sém dén
céng déng [3]. Dién hinh nhw website danh gia
hiém hoa trwot & «cia NASA (ogjo-
streamer.herokuapp.com/). Website nay dwoc phat
trién bdi NASA GSFC nham cung cip cac chic
nang giup ngwoi ding tim kiém va xuét di liéu vé
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trwot 1. MO hinh danh gia nguy co treot 1&
(LHASA) theo thei gian gan thwc & quy mé khu
vic dwoc str dung & Trung My va Hispaniola. Hé
thdng canh bao rii ro trwot 1&@ khu vuec Chittagong,
Bangladesh lai dwgc thwe hién dwa trén céng nghé
Web-GIS (landslidebd.com/) b&i Vién Buet-
JIDPUS - Nhat Ban, Dai hoc Ky thuat va Coéng
nghé Bangladesh (Buet). Dw &4n xay dwng website
vé trwot & trong d6 ddy dd thong tin vé trwot 16, hé
théng canh bao sém, cac bao céo, video, hinh anh
vé truot 1& dén cong dong. Thong bao canh bao

trvot 1& sém thdong qua email, SMS truwéc bén
ngay. Tai Nhat Ban, hé théng canh béo truwot I&
sém cla Cuc khi twgng Nhat Ban — (JMA)
(ima.go.jp/en/doshamesh/) cung cép ban dé canh
bao nguy co trwot 16 theo thoi gian thwe cung cap
thoéng tin cdnh bao nguy co trwot I& véi d6 phan
gidi khdng gian 5x5 km? v&i 5 cp nguy co theo
thoi gian thwe (hinh 1). D@ liéu dw doan dwgc JMA
st dung d& xac dinh ri ro tr khodng thdi gian hai
tiéng trwdc khi xem xét thdi gian can thiét dé so
tan.

B Nouy co rat cao
I Nguy co cao
B Canh bao
Khuyén cdo
[ ] Kiém tra ban tin thoi tiét

Low

Hinh 1. N&m cép nguy co truot |& va mau sdc cénh béo tuong img — IMA

Trung tam Khoa hoc va Coéng nghé gidm nhe
thién tai Qudc gia — Dai Loan (NCDR) d& xay dwng
thdng canh bao truot 16 theo thoi gian thue dwa trén
ban d6 nguy co va di¥ liéu quan trac, dw bao lwong

mua tinh theo thdi gian thue tir d6 tinh todn xac suét
xay ra trwot 1& trwde tr 1 — 2 ngay (hinh 2). Thong tin
canh bao sé& dwoc hién thi trén website, két hop gl
tin nhan cho ngudi dung théng qua SMS.

Lwong mwra quan trac

Xac suét
treot 16

Tac dong
lwgng mwa

Duw bao hrong mwra

+3 hrrsT +6 hr FST 49 hr FST +12 hr FST +15 hr FST +18 hr FST

Lwong mwa
tich lay

LLEEE ] LLEERL ] LLURLES LUBLEL

Hinh 2. Tinh toan xac suét xay ra truot |& duwa trén luong muwa — NCDR

Tai Viét Nam céng tac dy bao trwot I& hién van
con twong déi so sai. Nhin chung, trong cac nghién
clu trwdc day hau hét tap trung vao nghién ciru
hién trang, nguyén nhan va céac yéu té6 anh hwéng,
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phan ving nguy co. Hé théng théng tin, canh bao
sém trwot I& dién hinh hién nay la hé thdng canh
b&o tai bién dia chat va thdm hoa méi trudong tw
nhién Viét Nam — Vién Khoa hoc Dia chéat va
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Khoang san (canhbaotruotlo.vn/) cung cép théng tin
vé hién trang trwot 1&, quy trinh (’ng pho thién tai
clia mét s6 tinh mién nui Viét Nam [3].

DPbi voi can bd quan ly, ngwoi dan, viéc theo
ddi, cap nhat trwot I& cé y nghia rat quan trong
trong cbng tac phong trdnh va &ng pho. Do vay,
trang thong tin canh bao trwot I1& tinh Quang Nam
(quangnam.truotlo.com) dwoc xay dwng nham dwa
cac két qud dy bao trwot I& dén chinh quyén va
nguwoi dan hd tro dwa ra phwong an phong tranh,
&ng pho khan cip gop phan giam thiéu thiét hai.

2. Dir liéu va phwong phap nghién ctru

D@ liéu phuc vu cho xay dwng website hé tro
canh bao sé&m truot 1&@ dwoc thu thap bao gém: Hé
thédng ban dd sb Google Maps dwoc tich hop lam
ban d6 nén; D liéu hanh chinh cép x&, huyén; lich
st trwot 16 ly trinh cAc tuyén giao théng trong diém
(dwong HO Chi Minh, QL14B, QL14D, QLI4E,
QL14G, QL40B, QL24C va mét sb tuyén dwong
tinh; D& lieu mwa dy béo: st dung nguén dir liéu
dw bao mwa han ngén theo gi¢& cia World Weather
Online; D& liéu mwa quan tréc: 06 tram quan trac
muwa IMETOS ECO D3 theo th&i gian thuwc véi tan
suat 01h/1 két qua do; 02 tram quan trac truot 16;
D liéu phan doan nhay cam trwot I& cho 480 doan
dwdng cé kha nang xay ra truot 6.

D@ liéu mwa dw bao cia World Weather Online
- cung cap div lieu thoi tiét hién tai, qua khi va
twong lai d& st dung trong cac (ng dung va trén
céc trang website. S6 liéu mwa dy bao cu thé trng
khu vyc theo ngay va thong tin dw bao truwdc theo
gi®, ngay (dw bao trwdc dén 15 ngay) va lay vé
website dwa trén giao dién [ap trinh &ng dung (API).

Hé théng tram quan trdc mwa va truot 1& duwoc
l&p d&t gdbm: 02 tram quan trac trwot I& hién treong
(dat tai Takpor — huyén Nam Tra My va thi trn

Kham Duc huyén Phuéc Son) bao gbm 16 cam
bién 4p lwc nwoc 16 rdng va 18 cam bién dich
chuyén ngang don truc d&t trén khdi trwot. Sau tram
quan trdc mwa dat tai cac huyén: Béng Giang, Tay
Giang, Nam Giang, Phwéc Son, Tién Phudc, Nam
Tra My. Cau hinh cta tram do mwa dwoc tich hop
ddng bd bai thiét bi do mwa cla hang Pessl iMetos
ECO D3. D liéu dwoc truyén vé trung tam di liéu
bang hé théng tin hiéu 3G/4G dat tai cac tram quan
trac.

D@ liéu phan doan nhay cam trwot 1&: khu vic
nghién ctu chira 480 doan dwdng cd kha nang
trwot &, 192 vu truot 1&@ dwoc ghi nhan. Bé danh
gi& mic dd nhay cdm cua trwot 1&, da tién hanh
diéu tra chi tiét d& co6 dwoc thong tin vé dia hinh, dia
chét, s dung dat, hinh hoc dd déc va cac bién
phéap gia c6 doc theo qudc 16 va tinh 16 tai tinh
Quang Nam. Phwong phap héi quy logistic dwoc st
dung dé& danh gia mirc d6 nhay cam trwot 16. Do
nhay cadm trwot I1& duwoc khai quéat thanh bén loai: (i)
thdp — S1 (0-0,15), (ii) vira phai — S2 (0,15-0,30),
(iii) cao — S3 (0,30-0,50) va (iv) rat cao — S4 (>0,50).
Gi4 tri AUC (Areas Under Curves, 1a phan dién tich
bén dwéi duwdng cong) la 0,823 cho thdy mic do
phu hgp, dé chinh xac la 76,0% [1]. Ngwdng muwa
gay truot 1& dwoc xac dinh qua sb liéu quan trac
mwa 40 nam (1977-2016) tai 12 tram do cla tinh
Quang Nam va céac trudng hop truot 16 thyc té da
xay ra [2]. Sau d6, két hop véi két qua phan tich
mirc d6 nhay cdm truwot I& véi nguéng mwa dé dwa
ra cac kich ban canh bao theo thi gian thiec va cho
5 ngay tiép theo. Cu thé, dwa trén mrc do nhay cam
va lvgng mwa thyc do hoac dy bao, phwong phap
canh bao duoec tién hanh theo kich ban mwa (bang
1) va ma tran danh gia tich hop mwa v&i dé nhay
cam truot & (bang 2), trinh tw tién hanh danh gia
nguy co va dwa ra canh bao trinh bay tai hinh 3.

Bang 1. C4c kich bdn muwa cén xem xét canh béo truot 16

Kich ban Lwong mwa (mm) treong hop 1 Lwong mwa (mm) treong hop 2
mua 12 ngay 1 ngay 6 ngay 1 ngay
R1 400-450 70-90 240-270 100-130
R2 450-500 90-115 270-310 130-160
R3 > 500 >115 > 310 >160
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Bang 2. Nguy co truot |68 theo Ivgng muwa va dé nhay cam truwot |6

Mua Do nhay cdm truot I1& clia doan dwong
S1 S2 S3 S4

R1 RAt thap Thap Trung binh Cao

R2 Thép Trung binh Cao R4t cao

R3 Trung binh Cao R4t cao Truwot |6

Di ligu Trung timxwrly | Cdnh bdo tricgt I
P T - Bt
T . : Bin 36 phin Yéutdinh | :
| €U mura de doan nguy co ' hwén :
| bio(WWO) st | N & Bang tin canh bio
1 1 — —
. ! 8 )
I I Ngwing mira o
I Tram quan I v treot | Cosodi Ban d6 nguy co
: tric tregt 1& I e liéu sy
I - :
1 1 v
1 A ogan _ =
| Tram quan ! $6 liéu mua SMS ﬁm&i dén
1 tric mwa 1 quan tr,“ - nguer dung
1 I di¥ bao
e o e e e e - | B T e
Hinh 3. Sor dé cénh bao truot |&

Ngon ngir st dung dé xay dwng website bao
gém: HTML, CSS, JAVASCRIPT, PHP, hé quan
tri co s& div liéu MySQL va mét sb thw vién ma
ngudn mé&. Website dwoc d&t trén Cloud Server

- may chl do dwgc phat trién trén nén tang dién
to4n dam may; tén mién: quangnam.truotlo.com
giup ngwdi dung truy cap dé dang, thuan tién
(hinh 4).

Nguoi ding Dir liéu thoi tiét
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Hinh 4. Céach thac

3. Cau truc va tinh nang cua website canh
bao trwot I&

Website dwoc xay dwng nguyén tdc don
gian, than thién, hru ich véi nguwei dung. Cau
tric cia website bao gém: trang chu, thoi tiét,

Tap chi KHCN Xay dung - sé 1/2020

hoat déng cua website

dr liéu quan trac, théng tin trwot 1&, quan tri.
Céc tinh nang truy cap va hién thj théng tin lién
quan dén tai bién trwot 1& dwoc xay dwng cho
trng dbi twong: nha quan ly, ngwdi dan (hinh
5).

63



DIA KY THUAT - TRAC BIA

Céng théng tin trrot 16
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Hinh 5. C4u triic website

M6t sé tinh ndng co ban (hinh 6):

- Hién thj di¥ liéu nén Google Map trong khu vic
tinh Quang Nam; tén don vi hanh chinh cap xa (thé
hién theo mirc zoom ban dd), cap huyén; cac tuyén
dwdng giao thdng, théng tin cdnh bao theo ngay
(hinh 6a);

- Tra ctu théng liéu hién trang trwot I&, cung
cap cho nguwdi dung thdng tin vé diém truot theo
tng tuyén duwdng nhw vi tri, dia danh, ly trinh, md
ta, hinh &nh khéi trwot, dac diém dia chat (hinh 6b,
6c). D@ liéu phan vung, tiéu vang khi hau hién thj vé
mat khdng gian dang ving trén nén ban dé Google
Map, bao gém tén tiéu ving, khu vuc phan bé, dic
diém lwong mua (hinh 6d);

- Tra c(ru thong tin dw bdo mwa: hién thi vi tri va
tén tram trén nén Google Map; cung cap chirc ndng
truy van, hién thi di liéu mwa (lwong mwa, nhiét do,

a) Thong tin canh bao theo ngay tai tirng huyén

Bando  Vétinh

Google o o

c) Théng tin nén dia chat ty lé 1: 200.000
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do &m, tbc do gi6) theo tirng tram theo 3h trong
vong 7 ngay duéi dang bang, biéu dé (hinh 6e);

- Théng tin canh bao trwot I& dwoc hién thi dang
bang tin canh bao ngay khi ngwdi dan truy cap vao
website. Bao gébm théng tin: thdi gian dwa ra canh
bao, nguy co trwot I& cho trng huyén theo tirng
ngay (cdnh bao 5 ngay) va theo tirng cp nguy co.
Nam cép canh bao dwoc dua ra: rat thap, thap, cao,
rat cao (hinh 6f, 6g). Ngoai ra, ngudi ding cé thé tra
clru thong tin canh bao theo khong gian: canh bao
trwot I& dwoc thé hién cho tirng doan dwdng va co
mau twong &ng cho 5 cép nguy co. Théng tin chi
tiét cho tng doan: Tuyén duwong, dia danh (x&,
huyén), ly trinh, nguy co trwot I&. Cac thong tin mwa
bao, trwot I& trén dia ban tinh dwoc tich hop vao
website dwa trén cac nguén dwa tin chinh thdng
(béo dién t& tinh Quang Nam, cdng théng tin dién td
cla tinh va cac huyén...) (hinh 6h).

Y

Bandos  vétnk

Bindo  Vétinh

ity
: [o55)

= on =

Google ¢ o]

d) Hién thij théng tin phan vung khi Héu
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g) Thong tin phan vung truot I& ca tinh

Bando  Vétinh

/,
=
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et g e o 4 b o T

h) Kinh nghiém (rng phé truot I&

Hinh 6. Céc tinh nang cta website hé tro ngudi dung truy van va hién thj théng tin

DPbi véi nhitng ngwdi quan tri (cAc cap chinh
quyén, ngudi quan tri website) moét sb chirc néng
riéng biét dwoc xay dwng: Cap nhat thdng tin truot
I&, ngap, dwdng xau, stra dwong, cdm dwong cho
tirng tuyén dwong theo toa dd hodc theo ly trinh theo
thoi gian thuwe khi c6 tinh huéng khan cp xay ra. Ban

7\ . n 5 o B
Qa CONG THONG TIN TRUOT LO TINH QUANG NAM
y

# TRANG CHU |l THO'I TIET £ DU LIEU QUAN TRAC THONG TIN TRUQT LO

# QUAN TRI

dd dia chat dwoc hién thi trén nén Google Map phuc
vu cho cong tac tra clru théng tin dia chat trén cac
tuyén dwéng trong phong va ngoai hién trwéong theo
ly trinh va toa do. Hd tro truy van va hién thj div liéu
quan tréc tr 06 tram do mwa, va 02 tram quan trac
trot 1&; phuc vu lwu trie, xt ly khi can thiét (hinh 7).
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ey DonglAmphan Quéc1d 24C [ Quéc 16 408
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> — Vi tri tram World Weather Online
Attapeu m
Google™ [ Phén viing khi hiu
Phouvong bl e {1 T S R Nguén: Trung tam Khi frong Thiy van Quéng Nam
BDja chat

Hinh 7. Mét sé tinh ndng duoc xay duwng cho nguéi quén Iy

Hé théng mang lwéi cdm bién cung cép cac

dong cua 02 khdi trwot I&n. DI liéu quan tréc
dwoc cap nhat vé website lién tuc theo hang

théng sbé dich chuyén ngang, ap luc nuéc 16

réng, nhiét do... giup theo ddi truc tiép bién
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gi& (hinh 8).
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TRAM QUAN TRAC
QUANG NAM

Dashboard

Station#: Tram quan tric Kham Diic

Device Manager

User Manager

<

‘Dé tai: Nghién cfu du bdo nguy cd tai bién trugt I8 mai déc doc céc tuyén giao théng trong diém mién ndi tinh Quang Nam va dé xuat giai phap tng phé

Connection status: Online
Connected: 2019-12-28 03:27:59

Wellcome
quangnam

(2]

Tablel Data

From Date 2019-12-21 = To Date 2019-12-28 = ﬂ

[ copy | [ mca | [ csv | Search:
Time . 41 D01 R1 (V) Te:npl D1 Dit (mm) AD1 d_2 Do2 R2 (V) Te:npz D20

(m) (mm) (c) (mm) (mm) (m) (mm) Q)

19-12-21 00:00 25 166.86331 0.34097046 23.44 161.2567 -5.606613 -6.454132 10 -188.37979 -0.37543613 24.29 -189.2
19-12-21 01:00 25 1 03409977 23.44 161.26958 -5.5937347 -6.5135345 -188.37979 -0.3 24.29 -189.2
19-12-21 02:00 25 1 0.34108657 23.44 161.31161 -188.37979 -0.37¢ 24.29 -189.2
19-12-21 03:00 25 1€ 1 03408679 23.41 161.20819 -188.37979 24.26 189.2
19-12-21 04:.00 25 166.86331 0.34103194 23.41 161.28577 577545 -6.521454 10 -188.37979 -0.3 24.26 -189.

Hinh 8. Hién trj théng tin tra ctu di liéu cda 02 tram quan tréc truot 16

4. Kétluan

Ngay nay, v&i sw phat trién ctia cdng nghé qué
trinh trao déi, chia sé théng tin tré 1én d& dang,
thuan lgi danh cho moi nguwdi dung, moi lic moi noi,
trén bat ki thiét bi: t&r may tinh dén dién thoai di
dong c6 két ndi internet. Trang web
quangnam.truotlo.com hd trg can bd quan ly, ngudi
dan tinh Quang Nam theo ddi, cap nhat thdng tin
trwot I&; co y nghia rat quan trong trong cong tac
phong tranh va (ng pho. Két qué nghién ctu gop
phan nang cao nhan thirc va hiéu biét hé théng
canh bao cho nhirng ngudi trong céng déng dé bi
ton thwong. Pay la mét trong nhitng website dau
tién & Viét Nam cung cép thdng tin canh bao truot
I& chi tiét theo khong gian va thdi gian cho chinh
quyén va nguwoi dan.

L&i cam on: Nghién cteu nay dwoc tai tro béi Dé
tai: “Nghién cu dw bao nguy co tai bién truot 16
méi déc doc cac tuyén giao thdng trong diém mién
nai tinh Quang Nam va dé xuét giai phap rng pho”.
Ma sé: DPTDL.CN-23/17.
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