Nghién cuu

NGHIEN CUU XAY DUNG THUAT TOAN CHO PHAN MEM
HO TROQ DU BAO, CANH BAO CAP PO RUI RO DO MUA LON

Tran Canh Dwong
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Hién nay du bado, canh bao cdp do rui ro do mwa lon dwoc thuc hién chu yéu tai
cdc Pai Khi tiwong thiy vin bang phiong phdp truyén thong do dé ¢é mot sé han ché
nhét dinh. Bai bdo sir dung thudt toan va chirc nang cua phén mém hé tro dw bdo,
canh bdo cdp @6 rui ro do muwea lom. Két qua ciia bai bdo la xdy dung thudt todn cho
phdn mém hé tro die bdo, canh bdo cdp d4 riii ro do mua Iom trong khodng thoi gian
dw bao duoi 12 gio.
Tir khéa: Dy bao; Canh bao; Céip d0 rui ro; Mua 1on.
Abstract

Research on developing an algorithm of a software to support forecasting and
warning of risk level caused by heavy rains

At present, forecasting and warning of risk level caused by heavy rains are
carried out mainly in hydro-meteorological stations using traditional methods with
certain limitations. This research uses algorithms and functions of software to support
forecasting and warnings of risk levels due to heavy rain. The result of the study is
developing an algorithm for software to support forecasting and warning risk level

caused by heavy rains during the forecasting period of less than 12 hours.

Keywords: Forecasts; Warning; Risk level; Heavy rains.

1. Gioi thiéu
1.1. Tinh hinh nghién cuwu dy bdo,
cdnh bdo cdp dp riii ro do mura lon

Du bao cac hién tuwong thoi tiét
ngdy cang tré nén can thiét, cap bach va
tr& thanh mdi quan tdm cua toan x3 hoi.
Nghién ctru xay dung phan mém hd trg
du béo, canh bao cé lién quan van dé
nghién ctru ¢ trong va ngoai nudc. Ra da
dugc str dung k¥ thuat vo tuyén dién dua
trén nguyén tic d6 13 tin hiéu séng dién
tr dugc phat vao khong gian qua ang ten,
song lan truyén vé phia muyc tiéu, gdp muc
tiéu bi phan xa trd lai. Tt tin hiéu phan xa
trd lai, vi tri cua vat muc ti€u s€ duoc xac
dinh thong qua mét sb cac cac tham sb thu
duoc. Tir nguyén tic d6 ma ra da thoi tiét
duoc st dung dé quan trac, phat hién, theo
ddi va dua ra cac canh bao vé cac hién

tugng thoi tiét nguy hiém lién quan dén
mAy nhu bdo, mua 16n, mua d4, t6 16c.....
Vi su xuat hién cua ra da thoi tiét
va v¢ tinh khi tuong cac hién tugng thoi
tiét nguy hiém nhu bio, mua 16n ngay
cang dugc khdo sat, nghién ctru séu hon,
céc canh bao chinh xac hon. Nhiéu nudc
trén thé gi6i da xdy dung dugc hé théng
canh bédo rat hiru hiéu trén co sé s dung
cac chi tiéu nhan biét, tinh todn duogc
theo s6 lidu quan tric cua ra da thoi tiét.
Céc hién tuong thoi tiét nguy hiém xay
ra trong pham vi hep, thoi gian ngén, cuc
ngin lién quan dén cc qua trinh dbi luu
manh nhu bdo, mua 16m, t6 18c¢,... duoc thé
hién trén man hinh ra da bang ddm hodc
tap hop dam thong qua d6 phan hdi 16n.
Tir nhitng nam 70 cua thé ky XX,
Lién X6 d3 xdy dung chi tiéu dé nhan
biét déng, bao, mua thong qua s6 liéu
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tham khong. Can cir quan hé giﬁ’a diéu
kién nhiét dong luc cta khi quyen dd cao
dinh phan hoi vo tuyen may ddi luu véi
kha nang xay ra mot so hién tugng thoi
tiét nguy hiém trong may nguoi ta dua
ra dugc mot sd chi tidu dé sir dung trong
nghiép vu du bao. Cac tac gia G.B.Brulop,
S.B.Gasina, G.K.Sulacvelize trén co so&
nghién ciru sau vé ciu tric phan hoi cia
may d6i lvu manh bang ra da thoi tiét
da xay dung dugc cac chi tiéu phat hién
mua, mua da theo d§ phan hoi vo tuyén,
hinh dang ddm may, d¢ cao dinh may [2].
Hién nay cdc chi tiéu nay da dugc dua
vao phin mém canh bdo cua cac ra da
thé hé méi, khong chi st dung trong lanh
thd nudc Nga ma con & Phan Lan, Peru,
Bolivia,... Phil Alford (1995) di tong hop
céc cong trinh nghién ciru vé hién tugng
thoi tiét nguy hiém lién quan dén may doi
lwu phat trién manh cua céc tac gia nghién
ctru trude d6 da két luan rang, ra da thoi
tiét c6 kha nang nhén biét sy xuét hién
cac hién tugng thoi tiét nguy hiém. C6
nhiéu nghién ctu vé udc luong mua tir
san pham ra da nhu Jaiswail va cac cong
su (2009) da nghién ctru cac quan h¢ dac
trung d6i voi luong mua khac nhau trén
khu vuc Gadanki trong khoang thoi gian
1998 - 2001. Matthias Stainer va cac cong
su (1995) da st dung 6 liéu mua mat
dat tai cac tram quan tric va sé liéu ra da
Doppler dé danh gia cac két qua nghién
ctru vé udc luong mua tir ra da dong thoi
hi¢u chinh cong thtc lién quan [2].

Hién nay nganh Khi twong thuy van
st dung mot sb phﬁn mém phuc vu du bao
mua lén. Tuy vay, cac Pai Khi tugng thuy
van chua co phﬁn mém hd tro du bdo, canh
béo cép d6 rii ro do mua 16n. Xay dung
phén mém hd tro du bdo, canh bao dua
trén co s ly thuyét va mot sé cong trinh
nghién ctru cua nganh Khi tuong thuy van
va mot sé quy dinh cua Nha nuée [3].

Nghién ciru

Nam 2009, Tac gia Tran Duy Son da xay
dung dugc kha niang phat hién cac cap
mua trong ban kinh 100 km cua ra da, xay
dung dugc co s¢ khoa hoc dé phan dinh
loai may bang phuong phap ra da theo sd
liéu quan tréc déng bo cua tram khi twong
bé mat [2]. Nam 2009 Hoang Minh Toan
da xay dung cong thirc tinh luong mua tur
sd liéu ra da Doppler cho khu vuc Trung
Trung B [1]. Theo bdo cdo tong két dé
tai cdp BO (2005) Tran Duy Son d3 xéc
dinh chi tiéu nhan biét dong cho ra da thoi
tiét MRS-2730 Phu Lién [5]. Nam 2013
Phung Kién Qudc thuc hién thanh cong
dé tai “Xay dung chi tiéu xac dinh mua
va dong cho tram ra da thoi tiét Tam Ky”.
Bing phuong phap thong ké xac xuét tac
gia da xdy dung dugc céc chi tiéu xuit
hi€n mua, dong theo tung ngudng gia tri
phan héi vo tuyén (PHVT) vdi cac ban
kinh <50 km; 50 - 100 km; >100 km [2].

Hién nay cac Pai Khi tugng thuy
van du bao chi yéu dua trén phuong phap
truyén théng, chua xay dung duoc céc
mo hinh, phuong phép, phan mém du bao
mua lén chuyén dung, chua cé cong cu hd
trg dé ra cac quyét dinh du bao cac cip do
rui ro mua lén gay ra mot cach phu hop,
chi tiét cho timg ving, mién.

Nhu viy viéc xdy dung phan mém hd
trg du bao, canh bao cép d0 rai ro do mua
16n theo quy dinh ciia Nha nude 1a nhu cau
cap thiét cua Pai Khi tuong thity van [4].

1.2. Phan mém hé tro duw bdo, cinh
bdo cip dj riii ro do mwa lén

Nam 2016 - 2018 Dbai Khi tugng
thiy van Khu vuc Bic Trung bo thuc hién
thanh cong dé tai cap Bo “Nghién ctru sir
dung s6 liéu ra da dé canh bao, du bao bio
kém mua 16n, phuc vu xay dung cp d6 rui
ro thién tai cho Khu vuc Béc Trung bo”.
Chu tri dé tai 1a Thac sy Lé Ptic Cuong.
San phdm cua dé tai ndy bao gom ba phan
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mém. Tién si Tran Canh Duong cling cac
ddng nghiép xay dung “Phan mém hd tro
canh bao cac cr?ip d0 rui ro thién tai do bao,
ap thap nhiét d6i va mua 16n do béo trén
Khu vuc Bic Trung bd.” Phin mém c6
céc chic nang nhu dang nhap hé théng;
Quan tri nguoi dung; Hé thong thong tin
dia ly (GIS); Quan tri co s& dir lidu; Cap
dd rui ro trén nén GIS; Hién thi; Thong
b4o 18i,... Phin mém nay gém phan phan
tich tinh toan cho bio va phan phan tich,
tinh toan cho mua 16n. Nhu céu thuc té
dat ra nhi€ém vu nghién ctru xay dung bd
ban dd sé ddi v6i cac cdp do rui ro thién
tai do mua 16n gdy ra va chi tiét héa cac
cap do rui ro thién tai dén cp huyén trén,
d6 1a co so khoa hoc, 1a cong cu hd tro
hi¢u qua cho viéc canh bao, du bao chi
tiét, cu thé cac cap do rui ro thién tai do
mua 10’n gdy ra ¢ tung huyen theo dung
yéu cau cua Luét phong, chdng thién ta1
Nhém nghién ciru sit dung cdc pham mém
mi ngudn mé ¢d twong tac ban do tot sau
d6 kiém chimg, chay thir va chon ra phién
ban pht hop. Cac phan mém duoc sir dung
trong nghién ctru ndy bao gdm Openlayer,
Geoserver, PostgresSQL, QuantumGIS,
NotePad++.

2. Thuat toan va chirc ning cia
phin mém phin mém hd tro duw bio,
canh bao cap d¢ rii ro do mwa lén

2.1. Thudt todn

D6i v6i mua ta can phai xac dinh
va du bdo dugc dinh tinh cling nhu dinh
lugng cua mua (thoi gian xdy ra mua,
cuong do ciia mua, tong luong mua thoi
doan). Nhom tac gia st dung ngoén ngir
1ap trinh JavaScript dé xur Iy cac 16p ban
dd, nhung trong van ban HTMLS5. Phan
mém dugc sir dung phong céch 1ap trinh
truyén théng, d6 1a dé ché d6 Showcode
trén cung mdt man hinh dong 1énh, khac
v61 phong céach 1dp trinh mdi hién nay
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la déng go6i FrontCode va BehindCode.
Tung dong Iénh dugc chu thich rd rang
do d6 s€ gitp cho can bd ky thuat du bao
hiéu dugc y nghia timg phan trong chudi
xu ly cac 16p ban do.

Phan xur 1y canh bao cip do rui ro
do mua 16n van str dung ma tran 2 chiéu,
trude tién xét toa do cua ving gan tdm
bao (kinh d6 va vi d§) dé xét vung anh
huong mua 16n do bao gay ra. Tiép dén la
x¢t lugng mua thong ké trong vong 24h
v6i 3 cip d6 canh béo:

Cép dé 1: Luong mua do duogc tur
100 mm dén 200 mm.

Cép dé 2: Luong mua tr 200 mm -
500 mm

Cap d6 3: Luong mua 16n hon 500
mm

Néu luong mua théng ké duoc nam
trong pham vi thudc cap do nao thi ban
do GIS s¢ the hién mau sac twong ung voi
lugng mua theo cap do do.

Phan hién thi ban do GIS st dung
cong nghe HeatMap (thu vién HeatMap)
dé hién thi ving khong gian c6 anh hu()’ng
gdy mua 16n tir truong may bdo. C6 thé
st dung cong nghé LeafLet d¢ mo6 phong
truong hop nay.

Ban dd GIS sir dung thu vién HeatMap
de lap trinh mé phong khu vuec mua 16n
theo duong Link: http://171.244.140.89/
autogis/Rainfall.html.

Lénh for dugc sir dung dé dua ra céc
muc canh bao tuong ung dugc thé hién
nhu sau:

for(i=0;1<=max;i++){

if(kd[i]>ngoai vung quét cua rada)
{khong thyc hién 1énh gi}

else{if(xét vi d6 khong xac dinh)
{khong thuc hién 1€nh va dung vong 1ap}

else {if(tongluongmua<200){Canh
bao cap 1}
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else  if(tongluongmua>500){Canh Hinh 1 mo ta luu do thuat toan cua
bao cap 3}
break; }
else {Con lai thi hién thi canh bao cép

chuong trinh phdn mém hd trg du béo,

canh bdo cap do rui ro do mua Ién.

2}
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Théng bao két |
qua kiém tra ‘ OK

Kiém tra kinh NOK
as
OK
Mfly Ngél NO - -
| chuong [&—f Kiémtravido
trinh -
oK :

© Task 1

Kiém tra lugng
mua trong 24h :

Luong mua
>500mm

Luong mua
100 - 200mm

Lugng mua
200 - 500mm

Bandd GIS |77 Bandd GIS [TTTTTT] Ban dd GIS

cap 1 cap 2 cap 3
Task 2 Xuft dir liéu

Con ngudi

Hinh 1: Lwu do thudt todn ciia chwong trinh phan mém hé trg dw bdo, cinh bdo cip dp
rui ro do mwa lon

2.2. Chikc ning phin mém trén co 2) Chtc ning cap nhat thong tin
s0 su dung thudt todn - Cap nhat cac trin mua 16n

Thuat todn nay la nén tang xay dung - Cap nhat tinh hinh i lut ngap tng
phan mém bao gém chtic nang sau day - Cép nhat hudng di chuyén ctia ving my

1) Chirc ndng quan Iy 3) Chtic nang chiét sudt thong tin

- Quan ly cac tran mua lon - Théng tin vé céc trAn mua lén

- Quan ly céc tran i lut - Thong tin 18 lut do mua Ién

- Quan ly cap d6 riii do do mua 1én - Mirc d6 rui ro thién tai do mua 16m,
va li 10 lut

- Quan Iy c4c ban tin canh bao cp do 4) Chike ning canh bdo dién bién ciia
rui ro do thién tai lut. mua lon: Trong 1h, 3h, 6h, 9h, 12h tdi.
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5) Chike ndng canh bdo dién bién cuia lii
lut, ngdp ung: Trong 1h, 3h, 6h, 9h, 12h t6i.

6) Chitc ndng hién thi théng tin

- Thong tin vé mua Ién

- Théong tin vé ving 1ii lut

- Thong tin kha nang 1i lut

- Thong tin vé mirc d6 rii ro thién tai
do mua Ion, 1a lut

- Théng tin canh béo cac cap do rui
ro thién tai do mua 16n, 1u lut

‘ Méf vfdl:f vé mét dogn mi (code) cta

phai‘n m§m dé xay dung cdc chirc ndang
phan mém

Nhom nghién c1'n} st dung ngon ngit
lép trinh JavaScript dé xu ly cac 16p bér}
do, nhl'n}g trong van ban HTMLS. M@t sO
ma nguon (Source Code) dugc thé hién
nhu sau:

// TPHA TINH, THACH HA, LOC HA

var format tphatinh = sheet2.
getCell(“B2”).cellFormat();

var format thachha = sheet2.
getCell(“B3”).cellFormat();

var  format locha =  sheet2.

getCell(“B4”).cellFormat();
for(i=0;i<=17;i++){
if(kd[i]>106.7){
sheet2.getCell(‘A2’).value(*’);
sheet2.getCell(‘A3’).value(*’);
sheet2.getCell(‘A4’).value(*’);
sheet2.getCell(‘B2”).value(*’);
sheet2.getCell(‘B3’).value(*’);
sheet2.getCell(‘B4’).value(*’);
sheet2.getCell(‘C2’).value(*’);
sheet2.getCell(‘C3”).value(*’);
sheet2.getCell(‘C4’).value(*’);
h
else{
if(vd[i]<18.1]|vd[i]>18.5]|
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vd[i]==null){
sheet2.getCell(‘C2’).value(*’);
sheet2.getCell(‘C3”).value(*’);
sheet2.getCell(‘C4’).value(*’);
break;}
else {

if(tongluongmua<200){ var

b2=sheet2.getCell(‘B2’).value(‘1’);

var b3=sheet2.getCell(‘B3”).
value(‘1’);

var b4=sheet2.getCell(‘B4’).
value(‘17); format_tphatinh.fill(§$.

ig.excel.CellFill.createLinearGra

3. Két qua dat dwgc ciia thuit toan

Thuat toan nay 1a co s¢ dé xay dung
thanh c6ng phan mém hd trg du béo, canh
bao céip dd rtii ro do mua 16n tai khu vuc Bic
Trung Bo. Hinh 2 biéu thi Giao dién chinh
cta phan mém. Phin bén phai cta ctra sb
duing dé tinh toan cap do rai ro do mua I6n.

Can ¢t s6 liéu du bao mua theo timng
thoi gian, phan mém s& ty dong v& ving
anh huong ciia mua voi cip do va mau
sic trong ung. Sau khi nhap dit lidu dy
béo va kich vao nut “Tinh toan cp do rui
ro” can bo du bao s& c6 két qua cac huyén
bi anh hudéng do mua 16n gay ra vdi cac
thong tin vé céip do rai ro va murc do thiét
hai. Két qua cta phdn mém dam bao tinh
chinh xac bdi vi thudt toan hop ly, cac
ham tinh toan dya theo cac quy dinh, ti€u
chuin. Tuy nhién d6 chinh x4c khong thé
tuyét d6i bai vi két qua du bao rui ro dugce
xac dinh cho tirng huyén nhung dia hinh
ctia cac huyén trong khu vuc Béc Trung
B0 la 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 do chinh
xac cua dir liéu du bao.
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HOME | BAO | MUA DO BAO

*#% AUTOGIS SOFTWARE ***
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CHUONG TRINH TU PONG PHAN TICH SO LIEU MUA BAO VA VE BAN PO GIS

1. DOWNLOAD FILE MAU PHAN TICH BAQ File miu STORM | DOWNLOAD FILE MAU PHAN TICH MUAEile miu RAIN

2. CHONFILE 50 LIEU PAU VAO BAO
3. IN RA NOIDUNG FILE VA
4. CHON FILE SO LIEU PAU VAO MUA
5. CLICK NUT TINH TOAN CAP DO RUIRO DO BAO

TU PONG VE BAN DO GIS

6. CLICK NUT TINH TOAN CAP PO RUI RO DO MUA LON

| Chon tép | filemau_storm xisx

| TiNH TOAN CAP BO RUI RO DO BAO |

Chon tép | flemau_rain xisx

Ghi chii

| TINH TOAN CAP DO RUI RO DO MUA LON |

timel 7h ngay

Sttc gi6 (cap) Téc d6 gié(km/h)

Quy udccapdor...

Mrc d6 anh hudng
Gié lam gay canh
cay, t6c mai
nha,gay thiét hai va

13.7.2017 23 12 & 0 8 nha cira,bién déng
manh nguy hiém
vdi tau thuyén
Lam d& nha cifa,
cay c6i,cot
time2 13h ngay dién;thiét hai nang,
13.7.2017 5 112 ® Y i bién déng dir doi
lam dém tau
s
N N
. .n , ., A A
Hinh 2: Giao dién chinh ciia phan mém
I ~ -
A A r A A A A A 2 b
S6 liéu du bao mua dugc cap nhat trong file mau thé hién ¢ Hinh 3.
vome | IieR Pagelaveut  Fommulas | Data Bewew | View | Developer  Load e Team —— e
= Bt F = = o - - =) F| T avosum - A
B At n AN Wwg # Fwepte g E B g = I b 7 &
Faste bk | B £ | S A EEW EE Huegencetes e oo WA Fl‘.:"l::l;“\:‘r:\a:?!:z‘u:“;(: inert Delete Format P s‘.x:ra ;:::
Clipboard L __l_r_:n! Alignment Humbet Shyles Lefis E
Vas bl - _I-' . § . . §
R Dl ElF el Rl [J ] K ClwM] N]olwmlal /RS [T 0 v Z
1 ey 01 2 23 34 4.3 56 &7 78 8.8 10 10-11 1142 1213 1314 14-15 15-16 1817 17.18 18-19 1520 2021 Eén!
2 |Nagiy
-3 L 1 3 3 4 s & 7 3 9 10 11 12 13 u 1% 16 17 15 1% b n 2] n L
4| n [ X] [ %3 [} ol 19 A | 130 82 192 2 28 105,7
CET 202 183 282 1] 68 123 pil| 244 135 154 i3 31 13 it 4t 34 24 a1 10000 11928
8
g
8
9
10
1
12
13
14
15
16
17
18
19
20
21
2
23
24
%

Hinh 3: 86 liéu dw bdo muwa

Hinh 4 chi ra cac huyén trong vung bi anh huong do mua 16n khi dung chirc nang

phéng to ban do.

NG = o Ty e
N R o ¥ S
e X oG < s >
(¥ lng /
-4
—
e
) : -
( /

Gulfiof Tonkin

Hinh 4: Bin dé dw bdo cdc huyén trong viing bi anh hwéng do mwa I6n khi ding chirc

néng phong to bin do
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4. Két luan

Thuat toan dugc st dung cho phﬁn
mém hd tro du bdo, canh bao cap do rui
ro do mua 16m tai khu vuc Bic Trung Bo
dd c6 két qua va y nghia thuc tién nhat
dinh. Phan mém ty dong thu thap, xu ly,
hién thi va tich hop céc thong tin vé mua
16n dé hd trg d bao, canh bao rui ro theo
quy trinh dén cép huyén. Tuy vy, phan
mém nay van con mot sé han ché nhét
dinh. Néu duoc nang cip va bd sung céc
chtrc nang méi, phan mém nay c6 thé hd
trg tich cuc cho cong tac du bdo, canh bao
cap d6 rui ro do mua 16n cho cac Dai Khi
tuong thuy van.
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