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XAY DUNG BQ CONG CU HIEN THI THONG TIN DU
BAO CANH BAO KHi TUQNG THUY VAN CHO
TINH LONG AN

Nguyén Quang Ngoc', Nguyén Hai Son?

Tém tit: Hién nay xu huéng triee quan héa va ban do héa cdc thong tin dang dwoc img dung
rdt hiéu qud trong nhiéu nganh, linh viee, ddc biét khi tiwong thity van. Cac phan mém xit Iy va quan
Iy cdc hé thong thong tin dia 1y (GIS) dwoc phat trién manh va ngay cang hoan thién, cho phép két
noi, chong chdp nhiéu I6p, dé dang thé hién cdc théng tin trén nén ban do tw déng. Nham tin dung
nguon tai nguyén thong tin GIS ¢6 sdn, ching téi da xdy dung cong cu cung cdp théng tin du béo
thoi tiét trén dia ban tinh Long An bang viéc thé két qua dw bdo trén nén ban dé GIS. Bai bdo nay,
trinh bay néi dung ky thudt vé xdy dung cdc module gidi ma soé liéu dw bdo mé hinh s6 tri GFS ciia
NOAA, module két néi sé liéu duw béo véi truong thuoc tinh GIS va module hién thi két qua dv bao.
Két qua da tao dwge bo cong cu tw dong cung cdp ban tin dy bdo theo ban do truc quan dén cap

huyén, xd cho tinh Long An, gitip ngueoi diing c6 thé khai thdc san pham qua internet.
Tir khéa: Ung dung GIS dir bdo thoi tiét tinh Long An, Dur bdo thoi tiét cap xa tinh Long An,

Phdn mém Decoding NOAA cho Long An.

Ban Bién tap nhan bai: 08/3/2020

1. Mé dau

Cong nghé hé thong thong tin dia 1y (GIS)
ngay nay dang duoc Gmg dung rong rii trén thé
gidi trong nhiéu linh vuc khac nhau, dic biét 1a
trong nhiéu linh virc ¢6 lién quan dén khong gian,
vi tri dia 1y [1]. D6i v6i linh vue dy bao, canh bao
khi twong thiy van, ngoai cung cap cac cac thong
tin du bao bang tri s thi can thé hién cac thong
tin nay trén hinh anh, ban do truc quan dé nhiéu
dbi twong co thé d& dang tiép can, st dung, gop
phan nang cao chat luong phuc vu xi hoi cua
nganh [2]. V&i sy phét trién manh mé& cta cong
nghé thong tin, dac biét 1a nang luc tinh toan, cac
md hinh du bao s6 tri dang ngay cang dugc tng
dung phd bién trong nghién ciru va du bao, nhiéu
san pham tir mo hinh du béo toan cau nhur Global
Forecast System (GFS), Global Ensemble Fore-
cast System (GEFS), Climate Forecast System
(CFS) cua Co quan Quan ly dai duong va khi
quyén My NOAA, mo6 hinh Intergrated Forecast
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Sytem (IFS) ctia Trung tdm Du béo han vira chau
Au ECMWF dugc nhiéu qudc gia trén thé gisi
khai thac va dua vao su dung trong nghiép vu du
b4o [3]. Tan dung ngudn tai nguyén thong tin GIS
duogc xay dung trén dia ban tinh Long An, nghién
clru da phén tich va xay dung cong cu phan mém
giai ma sd liéu bao toan cau “Decoding NOAA
Data”, két hop v6i kinh nghiém phan tich dy bao
cua du bdo vién Dai Khi twuong Thuy van tinh
Long An két ndi cac thong tin ndy voi cac hé
thong GIS, 16ng ghép va chong 16p ban do vé dia
hinh, cac don vi hanh chinh, h¢ thong song, subi
va cac co so ha tﬁng dé tao thanh ban d6 du béo,
canh bao triuc quan dén cip xa cho tinh Long An.

2. Phwong phap nghién ctru

2.1. Gidi thiéu vé khu vwe nghién ciru

Long An la tinh nim trong Ving Phat trién
kinh té trong diém phia Nam (Hinh 1), thudc khu
vuc dong bang song Ctru Long, vai dién tich
449.194,49 ha, Long An c6 15 huyén, 192 xa
phuong va thi trén.

Nam trong ving khi hau nhiét d6i gié mua,
ém, nhiét o trung binh héng thang 27.2 -27.7°C,
nhiét d6 cao nhat vao thang 4, thap nhét vao
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thang 1. Luong mwa nim bién dong tir 966 -1325
mm. Mua mua chiém trén 70 - 82% tong luong
mua ca nam, phan b theo khong gian khong déu,
giam dan tir khu vuc giap ranh thanh phé HO Chi
Minh xudng phia Tay va Tay Nam. D9 am tuong
d6i trung binh hang nam 1a 80 - 82%. Thoi gian
chiéu sang binh quan ngay tir 6,8 - 7,5 gid/ngay
va binh quan nam tir 2.500 - 2.800 gio.
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La tinh ¢6 nén kinh té nong nghiép, chii yéu
san xuét lua gao, cdy 4n qua va nudi trong thuy
san, phu thudc rat nhiéu vao diéu kién khi tuong
thily van. Vi vy, nhu cau can chi tiét thong tin du
bao thoi tiét, thuy van phuc vu san XUAt nong
nghiép va phong, chdng thién tai cua tinh 1 rat
16n.
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Hinh 1. Ban d6 hanh chinh tinh Long A

2.2. Phwong phap nghién ciru

V&i myc tiéu tan dung co so dit liéu vé GIS
va co s¢ dit liéu khi tuwong thuy van da dugc xay
dung cho tinh, dé xay dung Bo cong cu cung cip
thong tin du bao, canh bao khi tuwong thuy van
chi tiét dén cdp huyén, xa cho tinh Long An,
nghién ctru da sir dung mot sé phuong phép sau:

- Su dung ngdn ngit 1ap trinh Visual Studio
2015 dé xay dung cong cu tu dong thu nhan va
giai ma s6 liéu dy bao tir mé hinh sb tri toan cu
GFS cua NOAA va két ndi co so dit liéu GIS véi

dinh dang ArcInfor, MapInfor.

- Tur két qua du bao duoc két hop boi san
pham mé hinh NOAA va kinh nghiém phan tich
ciia du bao vién dugc hién thi chi tiét trén nén
ban dd GIS, nghién ctru da xay dung cong cu
webApp bang ngon ngir lap trinh PHP (Hyper-
text Preprocessor) trén hé diéu hanh Lilux va
nén tang hd trg cong nghé HTMLS5, CSS va
AJAX dé ty dong cung cap ban tin dén cong
ddng, WebApp co thé truy cap trén may tinh ca
nhan va thiét bi di dong thong minh (Hinh 2).

Md hinh -
dw bao GFS

Dién bién thoi
tiet da gua

Dy bdo thoi tiét 10
ngay tai

Tich hop di bio

Phiin tich dw
bédo vién

Két qui dy bio trén nén bin
6 €IS cho tinh Long An,
hien thi trén WebApp

Hinh 2. So d6 khéi bo c¢ong cu cung cap théng tin d bdo cho Long An

TAP CHi KHI TUQNG THUY VAN
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2.3. Thu thap div liéu

Pé tao co s6 dit liéu GIS hién thi cac loai ban
dd du bao, nghién ctru da thu thap s liéu GIS vé
hanh chinh, dan cu, giao thong, thuy loi tr S&
Tai nguyén va Moi truong tinh Long An.

S4 liéu dy bao tir mé hinh GFS dugc cap nhat
trén website: https://nomads.ncep.noaa.gov. Co
so dit liéu khi tugng thiy van dugce str dung tir co
s¢ dit liéu cua Dai Khi tugng Thuy vén tinh
Long An.

3. Két qua nghién ctru

3.1. Cdc hoat dong ky thudt chinh dé xay
dung b cong cu

GFS (Global Forecast System) 1a md hinh s6
tri toan cau duoc phat trién va chay nghi¢p vu
bai Cuc Quan ly dai duong va khi quyén NOAA
ciia My. Tién than cia GFS 1a mé hinh AVN
(Aviation model). GFS bat dau dugc dua vao
nghiép vu du bdo tir nam 1988 tai Trung tam Khi
tugng (NMC) 14 tién than ctia Trung tim Du bao
mdi truong NCEP. Sau nhiéu 1an cai tién, nang
cép, hién nay GFS c6 han du bao tdi da 16 ngay,
v6i 8 ngay dau co do phan giai cao va 8 ngay sau
cb do phan giai thap hon, chay véi tan sudt 4
lan/ngay vao cac thoi diém 00Z, 06Z, 12Z va
18Z, d0 phan giai ngang cuia mo hinh ¢ cac mirc
1°, 0.5° va 0.25°, ¢ phan giai thang ding 64
muc, dua ra san phém & 4 muc chuén 850, 700,

500 va 200hPa [3]. San pham du béo dugc cung
cip trén website http://nomads.ncep.noaa.gov,
dé str dung hiéu qua san phidm nay nham gop
phan nang cao do tin cay ciia ban tin du bao, can
phai c6 bd cong cu giai ma cac tap tin du bao cua
GFS, phan mém tich hop co s& dit liéu quan tric
tai cac tram khi twong thiy van, tich hop thong
tin du bao trén nén GIS va cung cép thong tin
trén cong thong tin dién tir cua tinh Long An. Két
qua xay dung bd cong cu du béo trén nén tang
GIS, tr cac hoat dong k¥ thuat da dugc nhom
nghién ctru thyc hién nhu sau.

3.1.1. Xay dung cong cu gidi md so liéu duw
bao mé hinh GFS

S liéu du bao cua GFS duoc cung cép trén
website cua NOAA dudi dinh dang nhi phan
GRIB [4]. Bé thu thap va sir dung dwoc ngudn s6
liéu nay, cong cu giai ma dugc thiét ké gdbm cac
module (m6 dun) chinh: Module tu dong cap
nhat s6 liéu dinh dang GRIB2 tir website cia
NOAA (Hinh 3); module giai ma tap tin tir GRIB
thanh tap tin GRID; module chuyén ddi sb lieu
dang lu6i trong tép tin GRID thanh dir lidu s6
vao co s& dit liéu hanh chinh cAp huyén, xa trong
hé théng co s& dir litu GIS; module két ndi
truong thudc tinh cua GIS voi co s¢ dir liéu du
bao chuyén doi tir tép GRID.
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Hinh 3. 86 liéu du bdo bcfng mo hinh GFS duwoc cung ccfp trén website cia NOAA

Dé chuyén doi tir dinh dang GRIB2, cong cu
doc va giai ma sb liéu dinh dang GRIB dugc thiét
ké tao ra 02 tap tin dugc két xuat gém: Tap tin
Grid.txt luu trit thong tin vé khong gian s6 lidu

TAP CHI KHI TUQNG THUY VAN

thu nhan; tap tin Header.txt luu trit cac thong tin
dé co thé truy xuét dugc truong s6 liéu cu thé tai
mdt thoi diém xac dinh. CAu tric tap tin Header
duoc mo ta nhu Hinh 4.
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:0:d=2017120806:GUST:surface:4 hour fcst:
:227:d=2017120806:TMP:surface:4 hour fcst:

1
2
3:447:d=2017120806:TMP:2 m above ground:4 hour fcst:
4:687:d=2017120806:RH:2 m above ground:4 hour fcst:
5:920:d=2017120806:TMAX:2 m above ground:0-4 hour max fcst:
6:1191:d=2017120806:TMIN:2 m above ground:0-4 hour min fcst:
7:1455:d=2017120806:UGRD:10 m above ground:4 hour fcst:
8:1702:d=2017120806:VGRD:10 m above ground:4 hour fcst:
9:1949:d=2017120806:APCP:surface:0-4 hour acc fcst:
10:2173:d=2017120806:CAPE:surface:4 hour fcst:
11:2427:d=2017120806:TCDC:1low cloud layer:0-4 hour ave fcst:
12:2671:d=2017120806:PRMSL:mean sea level:4 hour fcst:

Hinh 4. Cdu tric tdp tin Header cua dinh dang 56 liéu GRIB2

Hai tap tin trén, s€ dugc két noi voi module
doc, chuyén doi so li€u cac truong yeu to thoi

tiét vé cac tap tin ludi s liéu véi moi tap tin chira
mot yeu to du bao tai mot thoi diém nhat dinh.

Mame - Date medified Type Size

& 20171208-13-000-CAPE.grd 08/12/2017 22:36 Surfer Grid 1 KB
S 20171208-13-000-GUST.grd 08/12/2017 22:36 Surfer Grid 1 KB
£ 20171208-13-000-PRMSL.grd 08/12/2017 22:36 Surfer Grid 1 KB
&5 20171208-13-000-RH.qrd 08/12/2017 22:36 Surfer Grid 1KB
& 20171208-13-000-TMP.grd 08/12/2017 22:36 Surfer Grid 1 KB
£ 20171208-13-000-UGRD.grd 08/12/2017 22:36 Surfer Grid 1 KB
£ 20171208-13-000-VGRD.grd 08/12/2017 22:36 Surfer Grid 1KEB
. 20171208-14-000-APCP.grd 08/12/2017 22:36 Surfer Grid 1 KB
£ 20171208-14-000-CAPE.grd 08/12/2017 22:36 Surfer Grid 1 KB

Hinh 5. Phurong thirc luu trit truong yéu t6 thoi tiét dang ludi sé liéu

Module nay cho phép tu dong xéc dinh cac
thoi diém thu nhan s6 liéu md hinh tir website
cia NOAA, v6i tan xuat 4 1an/ngay vao cac thoi
diém 1,7, 13 va 19 gio Ha Noi voi thoi gian tré
ctia mo hinh tir 3.5 dén 4 gid. Sau khi thu nhén,
phan mém sé& giai ma tao thanh cac tép tin s lidu
dang ludi trén cac mat dang ap khac nhau, tép
tin ¢6 cau tric: yyyymmdd-hh-HHH-Parameter-
Code, trong d6 day yyymmdd la ngay théng
nam, hh-HHH 1a khoang thoi gian, Paramenter-
Code tén tép dir li¢u, vi du: Tmax.grd 1a t€p tin
vé nhiét do tdi cao (Hinh 5).

3.1.2. Xay dung module két néi co so dir liéu
dw bao voi truong thuoc tinh GIS

Céc yéu t6 du bao cia md hinh dugc tinh toan
cho cac 6 ludi dir liéu, tir 6 ludi chuyén thanh
cac gia tri du bao cho cac khu vuc khong gian

nhét dinh. Dé dua duogc gia tri du bao dén cﬁp xa
ctia tinh Long An, viéc chong chap céac 16p ludi
tir dit liéu s6 da dugc chuyén doi tir dinh dang
GRIB2 san pham cta GFS can duoc ndi suy cho
pht hop. Phuong phép thuc hién ddi véi cac
truong hop nhu sau:

- Néu c6 hon mét 6 lu6i nam trong khong
gian cua don vi hanh chinh, tién hanh tinh toan
gia tri yéu t6 du bao bang phuong phap trung
binh cong cac 0 ludi;

- Néu khong c6 6 ludi nio nam trong khong
gian don vi hanh chinh, tién hanh x4c dinh tim
cua khu vuc hanh chinh, tinh todn trung binh
cdng cua 4 6 ludi xung quanh tdm vira xac dinh,
hodc noi suy khoang cach dé xac dinh gi tri
diém tam khu vuc 4 6 ludi trén (Hinh 6).

TAP CHi KHI TUQNG THUY VAN
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Hinh 6. Phirong phdp xdc dinh s6 6 hedi trong mét don vi hanh chinh

3.1.3. Xdy dung module hién thi va cung cap
két qua dir bdo

Dé quan 1y thong tin cung cap cho cac t6 chirc,
¢4 nhan theo quy dinh, module cung cap két qua
du bao duoc xdy dung dé cung cip san pham dy

béo cho co quan phong chéng thién tai, cac nha
quan 1y, cac don vi truyén thong va cho cong
ddng théng qua cac phuong thirc gt ban tin ty
dong qua email (Hinh 7), cung cip trén website
c6 thé truy cap trén cac thiét bi thong minh.

e Orln Dmaal o o i—

Gadrl Ehdimg dim dyr bio :
Theng dim djn o lul g g
Eha chi gmad
ngaryenhms i TR grved com

& b b0 S el € D
Tl sl o AR R
I

Téng nt & ch evmad el & 3 1
r Ting wd Be dirpe drpe chan dc pid & -4

=

Theta g tim 48 chl B gum shps Tils dape gawl
ey § AR e ad © R EAT TLO8ELARN VIRIG TS T TRiNHPHOD L De DS ey elis -
B D RS ST T Bl EATTLL k CITEN T T byl BT T3 o (e e

8 A £ LA -
AT TLCEGAN VERFO TS, T TR LB nin D b S e Bia 5
BT TLOERARN VIR0 15 T T RikEP RO n D by S v e fla
! & E AT TLOSMGARN WVIEFD TSR T TR U i Da Bu i S el
4T TLOSMGARN WG T8 T T RSP HLADC Din\Daeb
€ 4T TLOMGAN VIO TS T T EEFP LD b D kg S
¥ BT TLOMGAN VIO 15, T TRRHPHUOO b Debug S avella
BT TLORGAN VDTS T TRMAP HUOO biniCoabugh Savella =

Al B coa b

i dam il

Hinh 7. Gui ban tin theo hinh thirc thu dién tir

Dé cung cép rong rdi dén ting d6i tugng
trong cong dong, module hién thi két qua du bao
da duogc tich hop trén moi trudong internet qua
trang web “thoitietlongan.net”. Két qua tinh toan
va hién thi cac gia tri du bao thoi tiét thoi doan
10 ngay cho cac don vi hanh chinh c6 thé duge
trich xuat dudi dang file word gitp du bao vién
két xuat cac ban tin du bao cho céc huyén, xa
tinh Long An, két qua & dang biéu d6 va dang
bang, thong tin tw dong cap nhat trén website sau
3 gidy (Hinh 8).

TAP CHI KHI TUQNG THUY VAN

Dbi v6i dang tin du bao thé hién bang ban do
GIS, hiang ngay két qua du bao duogc thé hién
truc quan trén ban do cho timg yéu t6 khi tuong,
ngudi dung c6 nhu cau xem dién bién du bao
thoi tiét 10 ngay tiép theo thuc hién nhép chuot
vao Next data hodc xem dudi dang video. Ban
dd du bao truc quan cung co thé duoc trich xuat
cho cac ving huyén cta tinh Long An, ban do
thoi tiét cling tu ty dong cap nhat trén website
sau 3 gidy (Hinh 9).
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Hinh 9. Két qua du bao trén nén GIS hién thi website truy cdp tie may tinh va dién thoai di dong

3.2. Tinh hiéu qud ciia itng dung hé thong
thong tin dia ly trong du bdo khi twong thuy
vin ¢ Long An

Viéc xay dung bd cong cu giai ma s6 lidu du
béo tir m6 hinh du béo s tri toan cau GFS cua
NOAA, két hop kinh nghiém phén tich cua dy
bao vién Dai Khi tugng Thuy van tinh Long An,
hién thi thong tin dyu bdo bang ban dd truc quan
trén nén hé thong thong tin dia ly GIS di dem lai
hiéu qua thiét thuc, gop phan nang cao do tin cay
cua ban tin dy bao, thuan tién cho nguoi st dung
c6 thé d& dang tiép can thong tin du bao mot
cach nhanh chong. Nhitng hiéu qua cu thé bd
cong cu da mang lai:

- Cung cip thém thong tin tham khao tir két
qua du bao cia mo hinh s tri GFS, két hop voi
sO liéu quan tric tir cac tram khi tuong thily van
trén dia ban tinh, kinh nghiém phan tich ctua du
béo vién, da gop phan nang cao chat lugng cia
ban tin du bao.

- Viéc cung cap ban tin dy bao cho co quan
quan 1y, phong, chdng thién tai va co quan
truyén thong trudc kia don thuan 1a giri qua thu
dién tir email va tin nhin SMS, qua bd cong cu
nay nguoi sit dung ban tin du bao co thé dé dang
cap nhat thong tin chi bang dién thoai di dong
thong minh.

- Hién thi thong tin du bao trén nén ban dd
GIS, gitup nguoi dung d& hiéu, dé tiép can thong
tin, dem dén sy phong pht trong viéc cung cip
thong tin dy béo.

- Ung dung GIS trong cung cip ban tin du
béo truc quan dén cdp huyén, x4 co thé giup ting
cuong cong tac quan ly & cac linh vuc khac nhu

nong nghiép, lam nghiép, thuy san, giao
thong...thong qua viéc chong chap cac 16p ban
dd chuyén nganh véi ban d6 du bao khi tuong
thuy van duoc xay dung tir by cong cu nay.

4. Két luan

Ung dung cong nghé GIS trong quan 1y cac
nganh, linh vyc kinh té - xa hoi da va dang dugc
thuc hién rat hiéu qua, dac biét cac linh vuc co
dbi tugng lién quan dén khong gian, thoi gian
nhu khi twong thiy van. Vi nhitng tinh nang uu
viét cua GIS, nhom nghién ctru da tan dung co so
dir liéu GIS da duoc tinh Long An dau tu xay
dung trude d6 dé xay dung bd cong cu hién thi
két qua du bao khi twong thuy vin tir viéc giai
ma thong tin dy bao ctia mo hinh s6 tri GFS tir
Cuc Quan 1y khi quyén va dai duong Hoa Ky
NOAA. B9 cong cu dugc hoan thién thong qua
két ndi cac mang module v6i cac chirc ning
riéng biét gom:

Module ty dong cap nhat s6 liéu GRIB2 tir
Sercurity FTP ciia NOAA; module két nbi va
giai ma tap tin GRIB thanh tép tin GRID, s6 hoa
dir liéu va két ndi véi thude tinh cia GIS; mod-
ule hién thi san pham dy bao tir 24h-48h, tir 2
ngay dén 10 ngay trén nén GIS.

B0 cong cu da hoan thién va chay thtr nghiém
thanh cong, cho phép ngudi dung truy van va
hién thi dién bién cac yéu tb khi tugng theo thoi
gian, trg gitip ngudi dung danh gia dién bién thoi
tiét trong mot thoi khoang nhat dinh, cong cu nay
6 thé tu dong cap nhat thong tin du bao cho tinh
Long An véi cac dinh dang khac nhau, truc
quan, dé hiéu, chi tiét &én don vi hanh chinh cap
huyén, xa.

TAP CHi KHI TUQNG THUY VAN

S6 thang 04 - 2020

13



BAI BAO KHOA HQC

Tai li€éu tham khao

1. Nguyén Hai Son (2011), Ung dung théng tin dia Iy GIS dy bdo nguy co chdy rieng tinh Binh
Phirére. Pé tai nghién ctru khoa hoc cap tinh.

2. Pai Khi twgng Thuy vin tinh Quang Nam, (2014), Ung dung céng nghé GIS dé xdy dung ban
do chi huy phong chong lii lut tinh Quang Nam. Dy an do UBND tinh Quang Nam dau tu.

3. Rutledge, G.K., Alpert, J., Ebuisaki, W. (2006), A Climate and Weather Model Archive at the
National Oceanic and Atmospheric Administration.

4. Ebisuzaki, W. (2013), Introduction to GRIB2 using GF'S forecasts, ftp.cpc.ncep.noaa.gov.

STUDY ON APPLICATION OF GEOGRAPHICAL INFORMATION
SYSTEM (GIS) TO BUILD A HYDRO-METEOROLOGY FORECAST
INFORMATION DISPLAYING SYSTEM

FOR LONG AN PROVINCE
Nguyen Quang Ngoc!, Nguyen Hai Son?
"Long An Hydorlogical Meteorological Center
’Binh Phuoc Hydorlogical Meteorological Center

Abstract: Currently, the tendency of visualizing and mapping information is being applied very
effectively in many sectors and fields, especially in Hydro-meteorology. Software for processing and
managing geographic information systems (GIS) is developed signiciantly and increasingly, al-
lowing to connect, overlap many layers, automatically and easily display information on the map-
base. In order to take advantage of available GIS information resources, we have built a tool to
provide weather forecast information in Long An province by showing the forecast results based on
GIS maps. This article presents the technical content for building data decoding modules from pre-
dictive data of GFS model (NOAA), the forecasting data connection module with the GIS and the
project of displaying prediction results. The result has created a toolkit that automatically provides
forecast reports according to visual maps to district and commune levels for Long An province,
helping users to exploit the products on the internet.
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