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NGHIEN CUU XAY DUNG PHAN MEM HO TRQ DU BAO,
CANH BAO CAP PO RUI RO DO BAO VA AP THAP NHIET
POI TAI KHU VUC BAC TRUNG BQ

Tran Canh Duong
Truong Dai hoc Tai nguyén va Mo6i truong Ha No1
Tém tit
Thé gidi néi chung va Viét Nam néi riéng di cé nhiéu cong trinh nghién ciru
sw dung ra da thoi tiét dé du bdo va canh bdo béo va ap z‘hd’p nhiét doi. Thuc trang
vé dir bao khi tirong thiy van cua Dai Khi tugng thiy van khu vuc Bcfc Trung B¢
con ¢é nhiéu han ché. Dy bdo chii yéu dira trén phwong phdp truyen thong, tham
khdo cdc san pham dy bdo cia cdc co quan dir bdo khi twong thity van trén thé gioi
va khu vuc qua Internet. Bai bao nay trinh bay két qua nghién ciru xdy dung phan
mém hé tro dy bdo, canh bdo cdp dé rii ro do béo va dp thdp nhiét ddi tai khu viee
Bdc Trung Bo. Phan mém nay sé hé tro duw bdo, canh béo bdo kém muea I6m dudi
12 gio bang s6 liéu ra da thoi tiét va mé ta mét cach chi tiét cdc cdp dd rii ro thién
tai do bdo va dp thap nhiét déi gdy ra cho timg huyén trong khu vuec Bic Trung Bé.
Tir khoa: Ra da thoi tiét; Bao va ap thdp nhiét doi; Cap d6 rai ro
Abstract
Research to develop software to support forecasting and warning of the risk
level caused by storms and tropical low pressure in the North Central region
There have been many research projects using weather radar to forecast and
alert storms and tropical low pressure. Current status of hydrometeorological
forecast at the North Central Rregion Hydrometeorological Station is still has many
limitations The forecasting is based primarily on traditional methods and make use
of the forecast from other agencies in the world and the region. This paper presents
research results to develop a software to support forecasting and warning risk level
caused by storms and tropical low pressure in the North Central region of Vietnam.
This software will support forecasting and warning for a associated with heavy
stormy rains in less than 12 hours using data from weather radar. The paper also
describes detailed disaster risks for each district in the North Central region.

Keywords: Weather radar; Storm and Tropical low pressure; Risk level.
1. Giéi thiéu hiéu phan xa trd lai, vi tri ciia vat muc
tiéu s& duoc xac dinh théng qua mot sb
cac cac tham s thu duge. T nguyén
tic d6 ma ra da thoi tiét duoc sir dung dé
quan trac, phat hién, theo doi va dua ra
cac canh bao vé céc hién tuong thoi tiét
nguy hiém lién quan dén may nhu bao,

1.1. Tinh hinh nghién cuu xdy
dung cdc phan mém dw bdo, cinh bdo
béo sir dung so liéu ra da thoi tiét

Nghién ctru xay dung phan mém hd
tro du bdo, canh bao c6 lién quan van dé
nghién ctru ¢ trong va ngoai nudc. Ra da

duoc st dung k¥ thuat vo tuyén dién dua
trén nguyén tic do 1a tin hiéu séng dién
tor dugc phat vao khong gian qua ang
ten, song lan truyén vé phia muyc tiéu,
gap muc ti€u bi phan xa trd lai, Tu tin

mua lon, mua da, to 16¢...

Viéc xac dinh duoc vi tri tAm bao,
c6 y nghia hét suc quan trong doi voi
cong tac du bao va canh bao khi bao ¢
gan bo hodc khi d6 bg vao dat lién. Nam
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1992, nha khi tugng hoc nguoi Puc
Griff va cac cong su da dua ra mot thuat
toan theo ddi mét bdo bang cach so sanh
va giam muc t6i thiéu su khac nhau vé
d6 PHVT gan mat bio va truong may
mit bdo giira hai 1an quét lién tuc cach
nhau vai phut [5].

Niam 2007, Tran Duy Son dé xuit
cac chi tiéu ra da da giap cho cac quan
tric vién va du bdo vién c6 duoc cong
cu hiéu qua dé xac dinh cac hién tuong
thoi tiét nguy hiém nhu déong, t6 1dc,
mua da va dua ra cac canh bao, du bao
mua trong vung hoat dong cua ra da,
g6p phan phat huy duoc thé manh va
hi€u qua cua céc ra da trong viéc phong
tranh va gidm nhe thién tai [1].

Nguyén Vin Thing va cac cong
sw dd khai thdc thanh céng mét sé dinh
dang san pham ciia ra da thoi tiét dong
thoi xdy dwng dwoc phan mém xac dinh
vi tri tam bao [4].

Két qua nghién ctu khai thac, st
dung s liéu, san pham quan tric ra da
co y nghia lon, la tién dé, co sé khoa hoc
dé khai thac, tong hop va sir dung ngudn
dir liéu quan tric ra da, san phiam cia
ra da tir 6 xay dung cac phuong phap,
phan mém quan 1y tong hop ngudn dix
liéu ra da phuc vu canh bdo, du bdo va
dac biét la canh bao, du bao cac hién
tuong thoi tiét nhu bdo, mua 16n va cac
hién tuong dong, sét nguy hiém khac.

1.2. Cong tac dw bdo, cinh bao
cdp dp rui ro thién tai tai Dai khi twong
thuy van khu vuc Bac Trung Bj

Hién nay Dai KTTV Khu vuc
Bic Trung Bo du bao chu yéu dua trén
phuong phép truyén théng, tham khao
cac san pham dy bdo cia cac co quan
du bao trén thé gidi va khu vuc qua
Internet. Pai KTTV chua xay dung
duoc cac m6 hinh, phuong phap, phan
mém dy bao chuyén dung. Du béo diém,
du bao dinh lugng con kho khan va do
chinh xac chua cao, céac hién tuong thoi
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tiét nguy hiém nhu bdo, mua 16n, dong
t6, mua da...chu yéu la dimg ¢ muc do
canh béo, chua c6 phuong phap dé tinh
toan du bao, nhét 1a dy bao dinh lugng
dén tirg vung mién. Dai KTTV chua co
cong cu hd trg dé ra cac quyét dinh du
béo cac cap do rui ro thién tai phu hop,
chi tiét cho tirng ving mién, vira hd tro
dé phong chéng va ung pho véi thién
tai vira thuc hién tot Luat phong, chéng
thién tai va Quy dinh ctia Thu Tudng
Chinh phu vé cap d6 rui ro thién tai [5].

2. Phuwong phap xay dung phan
mém hd tro dv bao, canh bao cap do
rui ro do bao va ap thap nhiét déi khu
vue Bic Trung Bd

2.1. Xdy duwng cap dp riii ro do bdo
gayra

T4c gia can nghién ctru xay dung
duoc bod ban dd cac cép dd rui ro thién
tai do bdo, mua 16n giy ra va chi tiét
héa cac cap do rui ro thién tai dén cép
huyén trén khu vuc Bic Trung Bo 1a co
s& khoa hoc, 1a cong cu ho trg hiéu qua
cho viéc canh béo, du bao chi tiét, cu thé
cac cap do rui ro thién tai do bdo va mua
lon gay ra ¢ tung huyén theo dung yéu
cau Luat phong, chong thién tai [2, 3].

Xac dinh cp d6 rui ro do béo:

a. Cac nhan t6 s& c6 3 cap:

R=HxExV

b. Tinh H:

i. Tan suét P: thip, trung binh, cao

ii. Kha ning xay ra F: thap, trung
binh, cao

~ iii.Cuong d0 I (theo 44): clp 8-9,

cap 10-11, cap 12-15

iv. Pham vi anh huong EA: khong
anh huong, gian tiép, truc tiép

Thang diém luong hoa: H=1 (cao),
H = 3 (rat cao) va H =5 (tham hoa).

Chia cip 2 x 2 yéu t6 dé 1ap ma
tran rui ro va lap ma tran riéng cho tung
huyén.
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Ap dung ma tran xac dinh cap d6 rii ro do béo:

-CapPvaF.H =PxF

P/F Thap Trung binh
Thap 1 3
Trung binh 3
Cao

+ Hiém hoa l(:m( ):H =1

+ Hi€m hoa rat I6n (W): H, =3
+ Tham hoa (M): H =5
-CapEAval: H =EAXxI

EA/I Cap 8-9
Khong anh huwong 1
Gian tiép 3
Truec tiep

+ Hiém hoa 16n (“): H, = 1

+ Hi€m hoa rat 16n (). H,=3
+ Tham hoa (M): H, =5
-HiémhoaH=H x H,

H

Cao

Rat cao
Tham hoa

+ Hiém hoa thap ( )

+ Hiém hoa 1on ()

+ Hiém hoa rat 16n (m)

+ Tham hoa ()

2.2. Cong nghé dwoc sw dung

Tac gia st dung cac phAm mém ma
ngudn md c6 tuong tac ban do tot sau d6
kiém chimg, chay thir va chon ra phién
ban phu hop.

1. Openlayer

Openlayer la thu vién Javascript cho
phép xtr Iy cac 16p ban d6 hién thi trén 16p
ban d6 nén (Tile). Ngoai nhimg tinh ning
da duoc khai thac gidng nhu cac phién ban
trude (2.0 va 3.0) Phién ban 4.0 mang lai
giao dién dep mét hon, cac phuong thirc
xtr Iy manh mé va thuc thi nhanh hon.

2. Geoserver

Geoserver cho phép hién thi cac
16p ban d6 & dang Vector dugc xay
dung bang phan mém QuantumGIS

(QGIS) hodc cac phan mém cua hing
ESRI nhu ARCGIS. Trong nghién ctru
nay, may chit GEOSERVER s¢ dam
nhiém vai tro tuwong tdc goi cac 1op
ban d6 VectorLayer dang Shapefile da
dugc nhap vao (import) co s¢ dir licu
PostgresSQL.

3. PostgresSQL

Co so dir litu m3 ngudn mé cho
phép luu trit cac 16p ban dd duge nhap
vao dang Shape file (.shp) duoc tao ra tur
phan mém Qgis.

4. QuantumGIS

Tac gia st dung Phin mém ma
ngudn mo xay dung cac 16p ban do cp
huyén, dua vao hé quy chiéu WS-84
(4326) va xuit ra dang *.shp.
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5. NotePad++:

Khi str dung cong cu hd tro 1ap trinh nay, trong qua trinh viét code tac gia tranh
duogc nhitng so suat nhu thiéu dau cham, dau phay dan dén khong hién thi dugc ban

do.

2.3. S0 do cdu tric ciia chwong trinh phin mém

Hinh 1 va Hinh 2 thé hién So do cdu trac ctia chuong trinh phdn mém.

Hinh 1: So dé khéi ciia phin mém

GIS
/ OPENLAYER |
Google
cloud [RELEREC 3EOSERVER ||
html J JavaScrip J CSSs
] PostgresSQL

Hinh 2: So do cdu truc cua phdn mém

2.4. Thudt toan, chirc nang va ma
ciia phan mém hé tro dw bdo, canh bdo
cdp dp riii ro do bdo va dp thip nhiét
ddi khu vwe Bic Trung B

a) Thudt toan

Hinh 3 mo ta so d6 thuat toan
cua chuong trinh phan mém ho trg
du bao, canh bao cap d6 rui ro do
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bdo va ap thap nhiét d6i khu vuc Bic
Trung Bo.

b) Chirc ndng ciia phan mém

Phan mém c6 cac chirc ning nhu
Ping nhap hé théng; Quan tri ngudi dung;
Nhing Hé thong thong tin dia 1y (GIS);
Quan trj co s& dit liéu; Cap do rui ro trén
nén GIS; Hién thi; Théng béo 16i. ..
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Hinh 3: Thudt todn ciia chwong trinh phan mém hé tro dw bdo, cinh bdo cip d rii ro
do bdo va dp thép nhiét déi khu viee Bic Trung Bj

Hinh 4 biéu dién hinh anh lién quan két qua du bao, canh bo rui ro ciia cac
huyén do bao giy ra (theo s liéu con bdo s6 2 nim 2017). TAm bdo va ban kinh anh
hudng theo tirng thoi gian du bao duoc thé hién rd rang theo mau sic twong tng.
CAp d6 rui ro do bdo gy ra dugc chi ra cu thé cho tirng huyén.

Hinh 5 14 ctra s6 két qua du bao, canh bao cac cip rai ro cia cac huyén do bio
gdy ra (theo s lidu con bdo sb 2 nim 2017).
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Hinh 4: Hinh dnh lién quan két qua dw bdo, cinh bdo riii ro ciia cdc huyén do

bao gdy ra

(Theo s6 liéu con bdo sé 2 nam 2017)
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Hinh 5: Cita sé két qud dw bdo, cinh bdo cdc cdp riii ro ciia cdc huyén do bio gdy ra
(Theo s6 liéu con bdo s6 2 nam 2017)

Com bin &6 2 nim

2017
Wing dp thip rén
Difn dbing %7
1417
ATES) 80
AT Riwit 2 | S Ty Thistan)
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Hinh 6: Cira sé tinh todn cip dé riii ro va dw bdo cinh bdo riii ro do bao gy ra (St
dung nén ting dién todn dim may (cloud computing) ciia Google dé luu triv bin dé so)
Hinh 6 mo ta ctra so tinh toan cép do rui ro va du bao canh bao rui ro cua cac
huyén do bdo gy ra (Str dung nén tang dién toan dam may (cloud computing) cia
Google dé luu trit ban dd sb). S6 liéu trén ctra s6 nay dua theo s liéu cua con bdo

s6 2 nam 2017).
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3. Két qua xiy dung phin mém

Tac gia da xay dung thanh cong
phén mém hd trg du bao, canh bao cép
d6 rui ro do bio va ap thap nhiét déi tai
khu vuce Bic Trung B§. Cancur sb lieu du
bao cuong do bao va quy dao bao theo
ting thoi gian, phan mém s& tu dong vé
vung anh hudng ciia bio véi cap do va
mau sic twong tng. Sau khi nhap dit liéu
du bao va kich vao nut “Tinh toan cép do
rui ro” va “Du bao canh bao rii ro” can
bd du bao s& c6 két qua cac huyén trong
khu vuc béc Trung B bi anh hudng do
bdo gay ra véi cac thong tin vé cap do
i ro va mirc do thiét hai. Két qua cua
phan mém dam bao tinh chinh xac boi
vi thudt toan hop ly, cdc ham tinh toan
dira theo cac quy dinh, tiéu chuan. Tuy
nhién d6 chinh xac khong thé tuyét doi

Nghién cuu

boi vi két qua du béo rai ro duoc xéac
dinh cho trng huyén nhung dia hinh
ctia cac huyén trong khu vuc Bac Trung
B0 1a khac nhau, tham chi dia hinh cac
ving trong mot huyén ciing c6 tinh chat
khac nhau. Mat khac, do chinh xac cua
phan mém nay con phu thude d6 chinh
xac cua dir liéu dy bao sau khi phan tich,
danh gia dir lidu thu duogc tir hé thong
ra da thoi tiét. Phan mém c6 tinh thuc
tién, sang tao va mdi ddi voi cong tac
du bao, canh bao cép do rai ro do bao va
ap thap nhiét d6i tai khu vuc Bic Trung
B0 ma trudc ddy chua ¢ phan mém nio
da thuc hién.

Nghién cuu st dung ngoén ngir
lap trinh JavaScript manh mé dé xu 1y
cac 16p ban d6, nhiing trong vin ban
HTMLS.

Sau day 1a mot sé doan code ciia chuong trinh:

<IDOCTYPE html PUBLIC “-//W3C//DTD XHTML 1.0 Transitional//EN”
“http:// www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd”>

<html xmIns="http://www.w3.0rg/1999/xhtml”’>

<head>

<meta http-equiv="Content-Type” content=""text/html; charset=UTF-8"/>
<title>2017 Bio s6 10 DOKSURI</title>
<link rel="stylesheet” href="https://openlayers.org/en/v4.6.5/css/ol.css”

type=""text/css”>

<!--The line below is only needed for old environments like Internet Explorer

and Android 4.x -->

<!-- Can khai bio DOCTYPE , xmlns va thé meta day da dé co thé gd va
hién thi tiéng viét khi xuat ra web khong bi 16i font, -->

<!-- Khai béo cac thu vién ctia Openlayer duoc st dung trong du an, trong
du an nay st dung phién ban mdéi nhat 1a V4.6.5 -->

<script

src="https://cdn.polyfill.io/v2/polyfill. min.

js?features=requestAnimationFrame, Element.prototype.classList, URL”></script>

<script src="https://openlayers.org/en/v4.6.5/build/ol.js”></script>

</head>
<body>

<div id="map” class="map”></div>

<script>
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A — khai bao Style 1a kiéu hién thi 1én web, qui dinh mau sic

dam nhat ..v.v

var style = new ol.style.Style({

fill: new ol.style.Fill({

color: ‘rgba(255, 100, 50, 0.3)’

})’

stroke: new ol.style.Stroke({

width: 2,

color: ‘rgba(255, 100, 50, 0.8)’

5,

image: new ol.style.Circle({

fill: new ol.style.Fill({

color: ‘rgba(143, 0, 109, 0.8)’

1),

stroke: new ol.style.Stroke({

width: 1,

color: ‘rgba(162, 0, 124, 0.5)’

1),
4. Két luan

Chuong trinh phan mém hd tro du
bao, canh bao céip do rai ro do bao va
ap thap nhiét d6i tai khu vuc Bic Trung
Bo di c6 két qua va co y nghia thuc tién
nhét dinh. Phan mém tu dong thu thap,
xtr 1y, hién thi va tich hop cac thong tin
vé bio dé canh bdo, dy béo thién tai theo
quy trinh dén cdp huyén, tu dong phan
tich, bién tap, phat cac ban tin canh bao,
du bao cac cép do rui ro thién tai do bao,
ATND trén toan khu vuc Bic Trung BJ.
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