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Xay dung hé thong canh bao sém lii quét & ving nii,
thir nghiém tai huyén Thuian Chau, Son La

Lai Tuén Anh’, Nguyén Ngoc Thach®, Pham Xuin Canh?, Lé Nhw Nga?, Vii Ping Cuong?
"Truong Dai hoc Thiy loi
2Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quoc gia Ha Noi
3Vién Co hoc, Vién Han lam KH&CN Viét Nam
“Tong cuc 2, B6 Quoc phong

Ngay nhén bai 21/3/2018; ngay giri phan bién 28/3/2018; ngay nhéan phan bién 8/5/2018; ngay chip nhan ding 22/5/2018

Tom tiit:

M hinh canh bao li quét dwoc xay dung dua trén tiép cdn thity vin va dia mao lwu vuc, theo nguyén tic 1a tai
bién sé& chi xdy ra ¢ noi nao c6 nguy co tiém 4n cao va khi c6 lrong muwa 16n vurgt ngwdng. Trong mé hinh xay dung
ban dé nguy co il quét, cac tham s6 ciia luu vie dwoc phan tich danh gia dinh tinh va trong 56 dwgce xac dinh theo
phwong phap phan tich thir bac (Thomas Saaty - Analytic Hierarchy Process - AHP). Phan mém cianh bao sém lii
quét dwge xay dung trén co sé cong cu lap trinh mi ngudn mé. Vi module xir Iy khong gian hoat dong trwe tuyén
trén internet, lwrgng mwa dy bao sém 1-6 ngay cho cac tram Kkhi twong tw dong IMETOS sé dwoc ndi suy va dwa vao
tinh toan nhanh cing véi ban dd nguy co tiém 4n. Két qua xir 1y sé xac dinh dwoe sém cac vi tri cé thé xay ra tai bién
v6i cAp d6 nguy co khac nhau, tiy thude gia tri lwong mwa du bdo tai cac tram khi twong. Hé thong dwoc xiy dung
va 4p dung dé cinh bao sé'm tai bién lii quét cho huyén Thuin Chau, tinh Son La khi lwgng mwa vuot qua nguéng
150 mm/ngay. H¢ thong buée diu di hd tro tich cuc trong viée dwa ra quyét dinh phi hop cho viée phong trinh,
giam thiéu thiét hai do li quét.

Tir khéa: canh bao sé'm, lii quét, md hinh, ngudng, phan mém.

Chi s6 phén loai: 1.7

Dat van de Dia hinh Thuan Chau cao va ddc, bi chia cit manh: noi

Thudn Chéau 14 mét huyén midn nai phia Ty Béc cia cao nhat la dinh Copia (1.817 m), noi thap nhat la song Pa
tinh Son La, ¢6 dién tich ty nhién 154.126 ha, ndm doc theo (200 m), s0 véi myc nue bién. Vao mia mua, Thuan Chau
Québc 16 6, 14 noi sinh séng ctia nhiéu dan toc thidu sd (Thai:  1& mot trong nhimg noi ¢6 nhicu tai bién thién nhién nhu
74,05%, H'Moéng: 11,16%, Kinh: 9,32%, Khang: 2,57%, truot 16 va lii quét. Trong nhitng ndm gan day, do nhicu
cac dan toc khac: 2,94%). nguyén nhan (nhu bién dbi khi hau, chit ph rimg...) ma li
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Hinh 1. Vj tri cGa huyén Thuan Chau va md hinh DEM.
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Abstract:

The early warning model for flash flood was based on
the hydrological and geomorphological concept to the
river basin, with the principle that flash flood will only
occur where there is a high potential risk and when
heavy rainfall exceeds a threshold. In the model to build
flash floods map risk, the parameters of the basin were
analysed and evaluated, and the weight was determined
by the method of the hierarchical analysis (Thomas
Saaty-Analytics Hierarchy Process - AHP). The flash
flood early warning software was built on the basis of
open source programming tools. With the spatial module
and online processing in the internet, early predicted
precipitation of 1-6 days for the IMETOS automatic
meteorological stations would be interpolated, then
processed with the potential risk maps. The processed
results would determine the locations of flash flood at
the several risk levels corresponding to the predicted
rainfall values at the meteorological stations. The system
was constructed and applied to flash floods disaster early
warning for Thuan Chau district - Son La province
when the rainfall exceeded the 150 mm/day threshold.
The system has initially supported the positive decision
making to prevent and minimize damages caused by
flash floods.

Keywords: early warning, flash flood, model, software,
threshold.
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Khoa hoc Tu nhién n—

quét c6 xu hudng gia ting ca vé cuong do va tan suit, giy
thiét hai nang né cho nguoi dan dia phuong. Do do, viéc
nghién ctru xay dung hé théng canh bao sém nguy co li
quét & muc do chi tiét cip huyén 1a yéu cau thiét thuc, cap
bach va c6 y nghia thyc tién 16n. Vi hé théng nay, thong tin
canh bao ¢ thé dugce truyén toi timg ngudi dan bang nhidu
phuong thirc khac nhau nhu bang tin dién i, tin nhin SMS,
trang web hodc co thé chuyén thanh cac tin hiéu canh bao
truyén thong (loa, kéng). Tir d6, ngudi dan va cac nha quan
1y ¢6 thé dua ra nhitng quyét dinh phii hop trong viéc phong,
chéng tai bién xay ra.

Déi tuong nghién ciiu
Tiép cdn lwu viee trong nghién civu lii quét

Khéc véi lii thong thuong, 1ii quét 1a mot dang i 6 toc
d6 dong chay 16n, thuong chira nhiéu vat chat rin, xay ra
bét ngo trong thoi gian ngén trén cac luu vuc nho, dia hinh
dbc nén ching c6 stc tan pha I6n. Sy hinh thanh 1i quét ¢6
lién quan mat thiét véi cuong do mua, diéu kién khi hau,
dic diém dia hinh, cac hoat dong cua con nguoi ciing nhu
diéu kién tiéu thoat 1di cta luu vuc. L quét thuong xuét hién
chi vai ba gio sau khi c6 mua véi cuong do 16n vuot qua
ngudng [1, 2]. Trong thuc té, dit liéu vé 1i quét ludn thiéu
va khong hé thong, vi vay thuong kho c6 thé sir dung cac
phuong phap thong dung trong tinh toan du bao thuy van -
thuy luc dé du bao hodc canh béo i quét [2, 3].

Co s6 1y thuyét chii dao ctia nghién ctru nay 1a tiép can
Iuu vuc [4, 5]. Theo tiép can nay, luu vuc dugc coi la mdt
hé théng twong dbi kin, bao gdm nhiéu phu luu nhoé va khi
¢6 mua thi moi thong sd ctia mit dém s& quyét dinh dén ché
d6 van chuyén va tich tu ctia dong chay & trong pham vi luu
vuc. O ving nii, véi do doc luu vue 16n thi khi lugng mua
vuot qua ngudng, dong chdy mat sé tich tu tao thanh 1t quét.
MGai Iuu vire & ¢6 co ché phat sinh Iii quét riéng biét.

Bin dé nguy co phat sinh lii quét

Ban d6 nguy co i quét thé hién kha ning phat sinh li
quét trong mot thoi gian ti thiéu 14 mot chu ky khi hau,
thong thuong chu ky nay la 20-40 nam [1, 2]. Vi vy, tuy
theo sy phan b mua khac nhau theo khong gian ma 1i quét
¢6 thé xuét hién khong dong bd ¢ nhidu vi tri khac nhau
nhung c6 thé 1ap lai sau mot thoi gian [2, 6, 7]. Cho dén nay,
viéc lap ban db nguy co il quét van con nhiéu cach tiép cén,
phuong phap va cho két qua khac nhau. C6 nhiéu phuong
phép (hodc mo hinh) thuy van - thuy luc dugc ap dung nhu
NAM, HEC-RAS, SWAT... [4, 5]. Da sb cac ban dd lii quét
duoc xay dung déu dua vao viéc tiép can 1d quét suon [1].
Vi vay, cac ban dd dugc xdy dung déu c6 nhimng khoanh
vung rat 1on theo suon déc, thiéu tinh chi tiét nén kha niang
mg dung con han ché [1].
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Trong nghién ctru nay, cac thong s cta luu vuc duogc
phan tich va xir 1y bang mo hinh phan tich da chi tiéu
(MCA), toan b khong gian cta luu vuc s€ dugc danh gia
theo timg 6 ludi (pixel) va ban d6 két qua duoc thé hién
chi tiét, dap ung yéu cau cua ty 1& nghién ciru cip huyén
(1:10.000) va cép xa (1:5.000).

Xdc dinh cdc tham 6 leu vue trong viéc hinh thanh
lii quét

Trong luu vuc song sudi, dé xay dung ban d6 nguy co
1ii quét - 1i bun da, cac yéu to: nguy co truot 16 dat; luong
mua ngay 16n nhat; gi tri tich Iy dong chay ciia bé mit dia
hinh; dic diém 16p pht cia méat dém; dac diém tho nhudng;
v6 phong hoa cua mat dém; do dbe trung binh cua cac phu
Iuwu 12 nhitng dit liéu ddu vao trong mé hinh phan tich, duogc
xay dung véi mirc d6 chi tiét theo ty 18 nghién ctru [3, 4].

M@ hinh Iy thuyét trong canh bdo som lii quét

Nguyén 1y chung ctia mé hinh 1a tai bién Iii quét s& chi
Xdy ra & noi nao c6 nguy co tiém an cao va khi ¢ luong
mua vuot ngudng phat sinh Iii. Khai ni¢m d6 dugc minh
hoa theo so do hinh 2.

Nhu véy, dé canh bao sém nguy co li quét, cic cong
viéc can thyc hién 1a: 1) Xay dung ban dd nguy co lii quét
tiém an; 2) Xay dung mo hinh canh béo sém i quét; 3)
Thiét 1ap hé thong tram khi tuong tuy dong IMETOS. Céc
tram nay c6 ban kinh hoat dong 10-15 km, cé thé két ndi
tryc tiép v6i mang khi twong toan cau www.meteoblue.
com va nhan lai nhiéu thong tin vé diéu kién khi tugng cua
30 ngay da qua, thoi tiét hién tai va thoi tiét du bao 1-6
ngay cho chinh vi tri dit tram. Pay 1a hé thong tram khi hau
chuyén dung vé6i nhiéu tinh ning méi [8-10] dwoc Bo Tai
nguyén va Moi truong cho phép xay dung theo Luat Khi
tugng thily van ban hanh nim 2016 [9]; 4) Xdy dung phan
rném WebGIS hoat dong truc tuyén trén méi truong Internet
dé xir Iy nhanh cac thong tin dy bao vé luong mua va tich
hop véi ban d6 nguy co 1t quét tiém an. Khi lugng mua
vuot qua ngudng thi c6 thé nhanh chong xac dinh, cung cip

Trang web chi toan ciu =
www.fieldclimate.com f;' I';E ;1“!
: ﬁ i et
Trung thm canh

iMetos® ((e)) bao Iulutqufx: gm -
f 23 .
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\'C)'"May chu xw Iy die ligr™ [ Xa va thon
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May tinh
JT» Tram quan trac va _ Ngurdrisie
canhbdo thei tiét
IMetos

dung

kip thoi thong tin vé thoi gian sinh 1 va nhiing vi tri c6 kha
ndng x4y ra tai bién i quét & cac muc do khac nhau.

Phuong phap nghién ciiu
Mo hinh tich hop da chi tieu MCA

Day 1a m6 hinh 10ng ghép mé hinh thiy vin va dia mao
lwu vic véi sy trg gitup cta cong nghé GIS [11]. Ap dung
phuo‘ng phap nay, nghién ctru tap trung xac dinh cac nhan
t6 gy 1l quét ctia luu vy, bao gom: tinh chat clia dat, tham
thuc vat, do doc luu vuc, mat do sopg subi, fiong cha}y tich
Iily... va so sanh véi céc so liéu thong ké dé phan cap kha
nang gay 1 quét cua ting 16p thong tin. Ung dung GIS dé
xac dinh trong s, tich hop khong gian cac 16p nhéan t6 voi
trong $0, xay dung d}IQS) biéu dd bién trinh luu luong tai
ting pixel cua ban d6 tong hop dang raster. Phuong phap
ndy la dinh tinh va mang nhi€u tinh chi quan cia nguoi
nghién ctu, song thich hop véi diéu kirén cua cac luu vuc
vlra va nho ¢ vung nui, noi con thi€u so lugng cac tram do
khi tuong, thuy van [11].

Xdy dung mé hinh khong gian trong canh bdo som lii
quét

Ngudng gay lii quét phuc vu canh bao 1a thong sb rat
quan trong song rat kho xac dinh mét cach chinh xéac [1,
6, 12, 13]. Cac ngudng mua giy li quét ciing bién doi ¢
pham vi rat 16n, tir 100 mm/gio dén 220 mm/ngay va tiy
theo diéu kién ctia mit dém luu vuc. Hau hét cac luu vuc
phat sinh 1& quét déu c6 do dbc binh quan 16n hon 30% va
d6 che phti ctia rimg thap hon 10% bé mit luu vuc [1]. Cac
tac gia nghién ctru vé 1il quét & Viét Nam da phan chia kha
nang xuat hién Iii quét thanh 4 cap nhu sau: cp I (c6 nguy
co xuét hién 1a quét rat cao), thudc cac Iuu vuc co diéu kién
ty nhién hoi ty dong thoi ca 4 yéu td (xuat hién twong dbi
thuong xuyén luong mua tdi thiéu 100 mm/ngay, do dbc
binh quén 16n hon 30%, do che phu nho hon 10%, dat ¢o
tinh tham trung binh va kém); cép II (co nguy co xuat hién
i quét cao), thudc cac luu vuc hoi tu déng thoi 3 yéu td
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Hinh 2. M6 hinh xt ly, tich hgp thong tin va x4y dung ban dé canh bao sém lii quét.
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(xuét hién twong ddi thuong xuyén lwong mua t6i thiéu 100
mm/ngay, ciing véi 2 trong 3 yéu té con lai cia cap I); cap
III (c6 nguy co trung binh), thudc céc luu vuc xuét hién
turong dbi thudong xuyén luong mua téi thiéu 100 mm/ngay
va 1 trong 3 yéu tb con lai; cip IV (c6 it nguy co xuit hién li
quét), khong co cac chi tiéu da néu ¢ trén. Do 1l quét thuong
xudt hién rat nhanh va dién bién trong thoi gian ngén nén
thoi gian du bao hodc canh bao 1i quét ciing rat ngan, tham
chi khong thé du bao dugc. Phuong phap ngudng mua gay
It quét cho phép nhanh chong xac dinh cac vung nguy co
gay lii quét theo mua cuc bg.

Ham tinh cho mo6 hinh canh bao sém 1t quét:

Fr=fp )

Trong d6: Fr - ban dd canh bao sém nguy co li quét; f -
lugng mua cuc dai du bao; p - ban dd nguy co 1l quét tiém
an (v6i chi s6 nguy co lii quét FFPI).

Dir liéu dung trong nghién ciru

Tuy theo ty 1& ban dd nghién ctru ma sé lwong cac 16p
thong tin dugc xem xét danh gia s& khac nhau. Dbi véi ty
16 1:10.000 cho cap huyén, cac 16p thong tin dua vao danh
gia bao gdm: lugng mua trung binh cua cuc dai nhidu nam
(RM), chi s6 4m uét dia hinh (TWI), d6 déc trung binh ctia
phu luu (SB), mat do diém truot 16 (LS), dia mao (GM), dat
(S), rimg (FR), mat d6 séng sudi (RD). Mirc danh gia duogc
chia thanh 5 cép (cdp 1: rit thap, cap 2: thap, cap 3: trung
binh, cép 4: cao va cép 5: rat cao) [11].

Céc trong s danh gia cho timg 16p thong tin dugc xac
dinh theo hé sb chuyén gia va phuong phap phan tich so
sanh cap (AHP) [14].

Bang 1. Tu liéu st dung trong nghién cdu.
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Két qua nghién ciu
Xay duwng béin do nguy co lii quét huyén Thugn Chéu
Tham khéo nhiéu cong trinh da cong bé [7, 12], ¢6 thé
danh gia cac 16p thong tin ctia mat dém luu vuc lién quan téi
nguy co phat sinh I quét theo bang sau (bang 2, 3).

Bang 2. Chi tiéu danh gia nguy cd li quét cho cac lp thong tin
dia mao (GM), dat (S), riing (FR).
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Két qua danh gia cac 16p thong tin dugc thé hién trong
hinh 3.

Diénh gia theo mat do diém truot lo
Ty

e

Rl thiip
Thip
Trung binh
cao

Ritcao

Panh gia mat d6 song sudi

Danh gi4 thé nhudng

Nguy co 1l quét

Hinh 3. Cac I6p thong tin danh gia nguy co li quét tai huyén
Thuan Chau.

Tinh todn trong sé cho cdc Iép théng tin theo phwong
phap AHP

St dung phuong phap AHP dé tinh toan trong s6 cho
mdi 16p [2, 3], két qua dugc thé hién trong bang 4.

Bang 4. Ma tran tinh toan xac dinh trong s6 cta tiing I6p thong
tin.

tl?;g g ™ FROLS S8 RM GM S RD Ting g"“g
TWI 033 026 023 025 045 034 018 02 227 028
FR 011 009 014 017 006 006 016 013 091 01l
Ls 007 003 005 003 004 004 01 009 04 005
SB 011 004 014 008 008 006 013 013 077 0l
RM 016 035 028 025 025 034 018 02 202 025
GM 011 018 014 017 008 01 0l 013 102 013
S 005 001 001 002 005 003 003 001 019 002
RD 007 003 002 003 005 004 Ol 004 038 005
Chi 50 nhét quén ngiu nhién (Random Consistency Index) I 0,08

Chi s6 nghu nhién xéc dinh theo n (6 hwong nhan t6) RI 141

(Random consistency Index by n)

Chi s6 nhét quan chung (consistency index) CR 0,056

Do tin cady CR cua ma tran dugc xac dinh thong qua
chi s6 nhét quan chung CR, Néu gia tri cia chi s6 CR nhé
hon hoic bang 0,1 thi dam bao do nhat quan glu’a cac nhan
t6 trong ma tran so sanh. P6i voi 8 nhan té dua vao so
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sanh trong nghién ctru nay, chi s6 nhat quan CR = CI/RI =
0,08/1,41 = 0,056 (chi s6 nay < 0,1 cho thiy d¢ tin cay la
dam bao). Phuong phap tinh toan cac chi s6 duoc néu trong
cac tai liéu cua T.L. Saaty [11, 14].

Thanh Igp bin dé nguy co lii quét huyén Thudn Chédu
theo mé hinh MCA

Ban d6 nguy co lii quét tiém an dugce thanh 1ap theo ham
sau [14-16]:

FFPI = ¥, wx; (2)

Trong do: FFPI la ban do nguy co i quét tiém an w, la
trong sO cua yeu t6 thr (i), x, la yéu td thir (i), n 13 s6 yeu td
(tir 1 d&n n - cac 16p thong tin dd néu & trén)

Véi trong sd dugc tinh tir bang 3, ham duoc cu thé hoa
nhu sau:

FFPI = 0,28*TWI + 0,11*F + 0,05*LS + 0,1*SB + 0,25*R
+ 0,13*GM + 0,02*S + 0,05*DS (3)

Két qua thu dugc ban dd nguy co i quét véi cac gia tri
s0 khac nhau (hinh 4). O dang nguyén thuy, né chua dac
trung cho mdt ban d6 canh bao sém nguy co il quét.

e N
HUYEN QUYNH NHA|

HUYEN MUONG LA

B ?\
3 kY

TINH PIEN BIEN

TP SON LA

e
.
;J‘(;ﬂ ;

TSk
iNguy co It quét tiem

R AN
Rét thép - Tdc dd rét cham 7 y
Thép - Téc d6 cham Al

Trung binh - Téc 48 trung binh

el

e 24 Y

Cao - Téc d6 cao S

Rét cao - Téc d6 rét cao

Thei gian xdy ra dinh il so vdi dinh

mua

30 | 40 | 50 Piém idng hgp Nguy co 1t quét
T 22 | 28 | 34 <1,75 . Rt thap
S )
o 2,6 1,75-2,5 Thap
=
3 N
& 3,0 2,5-3,25 Trung binh
o
S)
T |40 |22 28 |34 3,25-4,0 Cao
£
50| 263238 40-5 . Rdt cao

1,0 | 20 | 30

[Qmax] / [Qmax TS 2 ndm]

Hinh 4. Ban db nguy co lii quét tinh va chi tiét mic nguy co lii
quét (FFPI) cho tiing pixel.

32



Khi so sanh voi cac sb liéu va vi tri cac diém xay ra
10 quét trong qua khir tir nam 2000 tdi nay, c6 su phu hop
gitra thue té va du bao. O luu vuc sudi Mudi, huyén Thuan
Chau, theo s6 liéu thong ké tir nam 2000 téi nay, 1i quét bét
dau phat sinh khi lugng mua dat t6i 150 mm/ngay. Ngay tai
mét dong sudi, ciing ¢6 nhiéu vi tri c6 nguy co lii quét khac
nhau, diéu d6 dugc giai thich 1 do anh hudng ciia cac thong
s6 khac nhau ciia mat dém.

Kiém tra dp chinh xdc ciia bin do nguy co li quét
huyén Thudn Chédu

Hinh 5 thé hién sy twong dong giita nhitng noi ¢ chi
s6 nguy co 1t quét (FFPI) cao trén ban dd nguy co so véi
nhimg noi da timg xay ra 1t quét cuc bo. Két qua so sanh
trén ban do cho thay, cac vi tri 1ii quét xuét hién trong qua
khir déu ndm trong cac ving ¢6 mirc nguy co cao. Dé kiém
tra danh gia do chinh xac cuia két qua nghién ctru, phuong
phap xay dung dudng cong thu nhan (receiver operating
characteristic hay receiver operating curve - ROC) da dugc
ap dung. Trong ly thuyét phat hién tin hiéu [17, 18], ty 1¢
sO tin hi¢u nhan dugc (ding) trén tong s6 tin hi¢u phat ra
s€ dugc st dung dé danh gia do chinh xéc ctua hé¢ thong. Tu
tin hiéu nhan duoc, phén mém SPSS s& phan tich va v& mét
dudng cong dic diém thu nhan tin hiéu (ROC) dé xac dinh
do tin cdy cua hé théng Mbi diém trén dudng cong la toa do
tuong ng voi tan s tin hiéu thyc trén tryc thang dung va
tan sudt tin hidu ly thuyet trén truc ngang.

2NN . tx _\ng
SONET uvwsonowk LG m
L i
HCE S

N
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02 o a8 o
D8 chinh xdcly thuyét

Hinh 6. Puong cong ROC xay dung tir hé thong diém kiém tra li
quét trong lich st so sanh véi ban db nguy co li quét tai Thuan
Chau.

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(8) 8.2018

Khoa hoc Tu nhién n—

Gia tri dudi duong cong (Area Under Curve - AUC)
cang cao thi su phan biét gitra hai trang thai chinh xac (gia
tri 1) va khong chinh xac (gia tri 0) la cang t6t. Khi gié tri
AUC tang Ién thi dudng cong s tién sat dén truc ngang phia
trén c6 AUC = 1. Viéc xac dinh mirc @6 chinh xac dua trén
hé théng diém sau: 0,80-0,90 = rat tét (A), 0,60-0,70 = t6t
(B), 0,50-0,60 = sai (C). So sanh s lidu cac diém 1 quét
d3 xay ra trong quéa khir va ban db nguy co lii quét (hinh 5),
duong cong ROC dugc xay dung trong hinh 6 cho gia tri
AUC = 0,86 cho thiy do chinh x4c 1a kh4 tdt.

Xady dung bin dé cinh bdo sém li quét cho huyén
Thudn Chédu

Hé thong tram thoi tiét ty dong chay bang niang luong
mit troi duge thiét 1ap cho mo6 hinh 2 bao gém 3 tram
IMETOS, c6 kha nang két ndi truc tuyén theo nguyén tac
“2 chidu” véi trung tim khi twong toan cau Meteoblue ciia
Thuy S§. Ap dung ham tinh (3), v6i 16p théng tin mua du
bao 1 ngay (hodc 2-6 ngay), ban dd canh bao sém duoc
thanh lap. O Thudn Chau, cin ¢ vao sb liéu thong ké trong
giai doan 2000-2017 va dé pht hop véi mé hinh danh gia,
cac ngudng mua phat sinh I quét (Rmax) dugc phan chia
chi tiét thanh 5 cdp nhu sau: cdp 5: Rmax > 300 mm/ngay;
cép 4: 250 < Rmax < 300 mm/ngay; cép 3: 200 < Rmax <
250 mm/ngay; cip 2: 150 < Rmax < 200 mm/ngay va cap 1:
Rmax < 150 mm/ngay [19-21]. O nhiing noi c6 luong mua
vuot qua ngudng, 1 s& xudt hién (hinh 7C).
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Hinh 7. Minh hoa két qua xt Iy du bao li quét theo lugng mua
du bao tai Thuan Chau: (A) Ban db mua theo du bao, (B) Ban db
nguy cd |, (C) Ban dbd du bao sém i theo lugng mua du béo vai
ngudng phat sinh It quét la 150 mm/ngay [1].



s Khoa hoc Tu nhién

Ciu triic h¢ thong cinh bdo sém lii quét

Qua trinh xir Iy thong tin mua du bao theo tung toa do
ctia hé thong tram thoi tiét tw dong IMETOS [8-10] va tich
hop vé6i ban d6 nguy co dé canh bao som i quét dugc thuc
hién bang h¢ thong WebGIS. Tir d6, thong tin dugc chuyén
sang trang Web nham cung cap thong tin canh bao sém i
quét toi ngudi sir dung [22-24]. M6 hinh tong quat va tinh
nang chinh cua hé théng duoc thé hién & hinh 8.

- Quan Iy tai bién
U can - Raquyét dinh
- Chuyén gia phén tich

") tai bién, GIs

Tridt xut fung khag (néu cAr
Hién thi {
$ oo

= - Truy cap dir lidu e - Workstation
230 | -Phanich. d bdo albidn Phén mém
9 [*Cap i dir iU mua tai cA 2
7 p nhat dir lidu mua tai cac tram
Qg - Lwu trir két qua phan tich tai bién quan ly tai bién
= - Hién thi két qua phan tich tai bién
i, _J
__________________________ .
Web browser
Website -
e dirE e
- Hién thi két qua quan ly tai bién
phan tich tai bién
'
y®® - Céngching
'L‘ - Quan ly tai bién
- Ra quyét dinh

Hinh 8. Mb hinh tdng quat va tinh nang chinh ctia phan mém
canh bao sém li quét.

Phan mém dugc xay dung dua trén ngén ngit 1ap trinh
ma nguon mé Python, PHP va co so dir liéu PostgreSQL/
PostGIS [22]. Phin mém duoc t& chirc don gian véi cac
chirc nang chinh 1a: quan Iy CSDL theo chuan ESRI, xir ly
noi suy luong mua theo khong gian, tich hop cac 16p thong
tin dé xay du‘ng ban do du béo tai bién lu quét va xudt dir
liéu dang ban dd va sb liéu. Tu phan mém, thong tin duogc
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chuyén sang trang Web dé cung cap thong tin truc tuyén va
chiét xuat ban tin SMS t6i nguoi st dung.

Két luan

Trong diéu kién thiéu sb liéu quan trdc hodc rat han ché
thi viéc 4p dung vién tham - GIS véi tiép can luu vuc cho
phép xay dung ban do nguy co lii quét ¢ vung nui.

Trong quan Iy tai bién, mot hé thong canh bao sém lii
quét c6 thé 1a mot phan mém tich hop duy nhit, song ciing
¢6 thé bao gdm ca phan mém va trang Web hoat dong theo
cac cong doan khac nhau (hinh 9). Tuy nhién, chung phai
dap ung dugc hai chirc nang co ban 1a: xur ly nhanh thong
tin mua du bao, cung cip va truyén thong tin nhanh vé vi tri
c6 thé xay ra tai bién cho nhiing ngudi quan tim dang ban
tin SMS. Viéc phat trién hé thong canh bao sém can thiét di
theo cé hai huéng cong nghé va huéng img dung [25]. Hién
nay, mo hinh da va dang dugc thtr nghiém, hi€u chinh dé
dura ra nhimg duy béo sat véi thuc té.

Hé théng da va dang dugc su dung dé phuc vu canh bao
som nguy co tai bién 1d quét cho huyén Thuan Chau, Son
La. Két qua nghién ctru d4 va dang chuyén giao cho huyén
va c6 thé 4p dung mo rong cho nhitng huyén khac & ving
nui phia Bic.

Pay 1a san pham cua dé tai “Nghién ctru xdy dung mo
hinh va hé théng du bao thoi tiét tiéu ving va canh bao nguy
co 1i quét, chay rimg va sau bénh nong nghiép cap huyén
ving Tay Bic”, md s6 KHCN-TB 13C/13-18. Dé tai dugc
tai trg boi Chuong trinh KH&CN phuc vu phat trién bén
virng ving T4y Bic, PHQGHN.
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Hinh 9. Giao dién chinh clia phan mém (trai) va trang web canh bdo tai bién (phai).
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