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Tém tit: Xu thé ing dung tin hoc héa va tu dong hoéa dang duoc ing dung manh mé trong
nganh khi twong thay van. Cac chuong trinh xir 1y, khai thac, hién thi dir liéu trén nén ting
GIS dugc phat trién manh va ngay cang hoan thién. Dong thoi két hop nhiéu ngudn dit liéu
khac nhau mot cach ty dong hoa, thay thé cic cong doan thu cong truyén thong, du bao vién
s& danh nhiéu thoi gian cho cong tac phan tich va du bao nghiép vu hiéu qua hon. Bai bao nay
trinh bay phuong phap s dung ngén ngir 1ap trinh Visual Studio 2019 dé xay dyng chuong
trinh tu dong két nbi v6i nguodn so liéu set va ban tu dong thu nhén s6 liéu tham khong vo
tuyen tu dong gidi ma sb lieu va két ndi co s dit liéu GIS voéi dinh dang shp, xay dung cac
modul thu nhan s liéu thAm khong vo tuyén (TKVT) tai TP. HO Chi Minh; modul thu nhan
sb liéu dinh vi sét tr thiét bi TD-350 cua hang Nexstorm; modul hién thi chi sb dic trung
CAPE, CIN, SL, LI, SWEAT cua s6 liéu TKVT; modul hién thi tu dong trén nén ting GIS cia
s6 liéu dinh vi sét theo 16p ban dd truc quan dén cap quan/huyén cho TP. Ho6 Chi Minh va cac
khu vye 1an cén. V61 muc ti€u khai thac s6 liéu tur thiét bi dinh vi sét Nexstorm két hop s6 licu
tham khong vo tuyen nghién ctru xdy dung mot cong cu ket ndi hai ngudn sd trén phuc vy cac
du bao vién, véi ngudn so liéu sét s& duge hién thi chi tiét dén cip quan/huyén, xa/phudng.

T,ir khoa: Ung dung GIS; Canh bao sét cho TP. H6 Chi Minh va cac khu vuc lan can; Cac chi
s0 dac trung CAPE, CIN, SI, LI, SWEAT cua so li¢u TKVT.

1. Mé diu

D3 c6 nhiéu nghién ciru trén thé gidi vé thiét bi do sét, hé théng canh bao sét, kém theo la
cac phan mém hién thi, cdc cong cy tinh toan nham xac dinh ving tap trung c6 sét ciing nhu
thoi gian sap xdy ra dé thong tin kip thoi dén nguoi dan. Tai Phan Lan hé théng canh bao sét rat
hoan hao, nguoi ta lap dat rat nhidu cac thiét bi cam bién do sét ciia hang Vaisala nhu Newer
modems-LS7001 va 7002, cam bién sét toan by TLS, cam bién GLD 360, FMI, céc thiét bi
dinh vi quang hoc tir khong gian, nén da kip thoi phat hién nhiéu truong hop sét xay ra,dua ra
nhirng canh bao sém. Tai Singapore, tiéu chuan cua hé thong canh bao sét 1a dua trén cac tram
khi tuong NEA. H¢ thong cung cap cac canh bao sét chinh xac va dang tin ciy nhat ma khong
bi gian doan. Pay 1a hé thong duy nhét dugc cong nhan boi Co quan xdy dung (BCA) do d6 tin
cdy cua n6 cao. Hé théng da duoc st dung boi hon 200 truong va cac vién cia chinh phu. Hé
thong canh bao sét thudng duoc st dung cho cac khu vuon, khu lién hop thé thao, san choi,
cong truong... Ching han thiét bi EN50536 c6 ban kinh hoat dong khoang 50km ¢ kha ning
phat hién ca sét am (khi dién tich trai diu gap nhau gitta ddm may v6i mat dat) hodc sét duong
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(khi dién tich trai diu gap nhau giira ddm may véi dam may). Cong ty Flancolin ctia Phap da
ché tao thanh cong hé théng thiét bi canh bao sét. Hé théng thiét bi nay co thé dua ra canh bao
may gid trude khi xudt hién sét, pham vi du béo chinh xéac tir 1-3 km. Hé théng canh bao sét
nay ding may cam bién c6 d6 nhay cam dic biét dé thim do quang dién tir sét phat sinh ra. hé
thong dinh vi sét qudc gia ctia My v6i 130 tram voi bo cam bién IMPACT (improved accuracy
through combined Technology). B6 cam bién IMPACT sir dung anten tir, anten dién cam (g
v6i tan sb thap cua tia sét. Sir dung k¥ thuat dinh vi tir MDF (magnetic direction finding) va
thoi gian téi TOA (time of arrival). Tin hiéu thu duoc biéu dién theo thoi gian cua bién d6i
truong do dong sét giy nén. Vi cong cu phén tich dang séng tim diém thoi gian ma dong dat
cuc dai, ¢6 thé tinh chinh xéac goc toi cua tia sét. Tin hi¢u dugc truyén theo v¢é tinh tir cac bo
cam bién dén bo xtr 1y trung tam. O bd xir Iy trung tam téng hop cac s6 lidu va xéac dinh vi tri
phong dién chi sau 20-30 gidy. Két qua cho thdy hé thong c6 thé dinh vi chinh xac phong dién
t6i 500 m hay xa hon. Ngoai thong tin vé vi tri con c6 cac thong s sét khac nhu bién do, mat
do sét.

Tai Viét Nam, Vién Vit ly Dia cau nam 2003 da nghién ctu lap dat mang tram dinh vi
phong dién sét gom 8 tram. Thlet bi dya trén cong nghé thoi gian t61 va dinh hudng tir truong
dé xac dinh vi tri sét danh xudng dat. Trén co so két hop v6i cac ngudn sb lidu khac, cac tac gia
da xay dung ban dd mat do sét theo mang ludi tram dinh vi sét, phan ving mat d¢ sét. Moi day
tai khu vuc san golf trong san bay Tan Son Nhat di trang bi thiét bi do sét, v6i kha ning xac
dinh sét ¢ thé xay ra thong qua bo cam bién do dién trudng, véi pham vi khong gian trong ban
kinh 32 km. Khi dién truong dat ngudng canh béo, thiét bi sé kich hoat coi hii dé moi ngudi &
gan d6 c6 thé nhanh chéng tim noi trd, tranh. Nam 2017 tinh Dong Thap v6i Dé 4n “Mua sam,
lép dat may va cac thiét bi két ndi tram canh bao dong, sét va tram ty ghi myc nudc b@ing
phuong phap khong day” trong dy 4n “Dé an Phong, chong sét danh trén dia ban tinh Dong
Thap dén nam 2020, tinh da dau tu lip dit 08 tram bao sét, mot trong nhimg muc tiéu chinh
d6 14 bao dong nhanh cho nhimng ba con dang lam ngoai dong rudng khi cé sét xay ra.

bai Khi tuong Thiy van khu vyc Nam B thyc hién nhiém vu theo doi phat hién hién
tuong thoi tiét nguy hlem va canh bao nhu cdc hién tugng dong, t6, 16c, mua da, set... Nguén
s0 liéu str dung cac ngudn sé liu cac tram KTTV bé mat, v¢ tinh, ra da thoi tiét Nha Be, tham
khong v6 tuyén... Tuy nhién cong cu dé két hop ngudn sb liéu tham khong vo tuyén va cac
thiét bi cam bién sét 1a chua c6. Thoi gian vira qua Uy ban nhan dan thanh phd H6 Chi Minh
dau tu thiét bji TD-350 cua hang Nexstorm dé ghi nhan sb liéu dinh vi sét va giao Dai KTTV
khu vuc Nam B§ quan ly, van hanh, khai thac dix 1i€u, do d6 nhu cAu can cb cong cu su dung sb
lidu tir thiét bi dinh vi sét Nexstorm két hop sb liéu tham khong vo tuyén canh bao sét cho
thanh phd H6 Chi Minh va mét s6 tinh 1an can.

2. Phwong phap nghién ciru

2.1 Gioi thiéu khu vuc nghién cuu

Thanh phé Ho Chi Minh ¢6 toa d6 10°10” — 10°38° Béc va 106°22° — 106°54° Pong, Nam
trong ving chuyén tiép gitra mién Pong Nam Bo va dong bang séng Ciru Long, véi dién tich
2.095,239 km?.

Nim trong vung nhiét doi gié mua can xich dao, nhiét d6 cao déu trong ndm va c6 hai mua
mua—kho rd rang. Mula mua tir thang 5 dén thang 11, mua kho tir thang 12 dén thang 4 nam
sau. Luong birc xa doi dao, trung binh khoang 140 kcal/cm?/nim. SO gio ning trung
binh/thang 160-270 gio. Nhiét do khong khi trung binh 27°C. Nhiét do cao tuyét ddi 40°C,
nhiét do thép tuyét dbi 13,8°C. Luong mua cao, binh quan/nam 1.949 mm. Nam cao nhét
2.718 mm (1908) va niam nho nhat 1.392 mm (1958). S6 ngdy mua trung binh/nim 1a 159
ngay. Khoang 90% luong mwa hang nim tip trung vao cac thing mua mua tir thang 5 dén
thang 11. Do 4m twong dbi cua khong khi binh quan/nam 79,5%; binh quan mua mua 80% va
trj s6 cao tuyét dbi tGi 100%; binh quan mua kho 74,5% va mic thip tuyét dbi xudng toi 20%.
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Vé gi6, chiu anh huéng boi hai hudéng gio chinh va chu yéu 1a gié mua Tay-Tay Nam va
Bic—Dong Bic. Gio Tay—Tay Nam tir An Do Duong thdi vao trong mua mua. Gié Bic—Dong
Bic tir bién Dong thdi vao trong mua kho, khoang tir thang 11 dén thang 2. Ngoai ra c6 gio tin
phong, huéng Nam—Dong Nam, khoang tir thang 3 dén thang 5.

Trong qua trinh phét trién va hoi nhap, thanh phd H6 Chi Minh ludn khing dinh vai tro 1a
mot trung tdm kinh té, tai chinh, thuong mai, dich vu cta ca nudc; 1a hat nhan cua viung kinh té
trong diém phia Nam, mot trong ba ving kinh té trong diém 16n nhat nudc va ciing 1a ving
dong luc cho cong cudc phat trién kinh té—xa hoi & dia ban Nam B6 va ca nude theo chién lugce
cong nghiép hoa, hién dai hoa. Vi vay, nhu cAu canh bao va du bao phuc vu kinh té—xa hoi, an
ninh—qudc phong 1a rat 1n.

Hinh 1. Ban dd hanh chinh TP. Hd Chi Minh.

2.2. Xay dung chwong trinh thu nhdp dir liéu

Vi myc tiéu khai thac s6 ligu tir thiét b dinh vi sét Nexstorm két hop s6 liéu tham khong
vo tuyen chung t6i xay dung mét cong cu ket nbi hai ngudn sd trén phuc vu cac du bao vién,
v6i ngudn s6 liéu sét s& duoc hién thi chi tiét dén cip quan/huyén, xi/phudng, nghién ctru da
su dung phuong phap nhu sau:

— St dyng ngdn ngir lép trinh Visual Studio 2019 dé xay dung chuong trinh ty dong két
n01 v6i nguodn so liéu sét va ban tu dong thu nhan sO liéu tham khong vo tuyén tu dong giai ma
s6 liéu va két ndi co so dir liéu GIS véi dinh dang shp.

— S6 liéu tham khong vo myén sau khi tinh toan, Iya chon, dugc thu nhén sé giai ma ra cac
chi sb dic trung nhu CAPE, CIN, SI, LI, SWEAT. Sau d6 cac chi sd ndy so sanh véi chi sb
chudn da duoc thong ké trong 5 ndm gan ddy, chuong trinh s& thong ké, tinh toan va hién thi
céc gia tri chénh 1éch d& dang cho dy bao vién khai thac truc tiép ma khong phai thuc hién qua
nhiéu thao tac. Nguén s6 lidu sét sau khi tu dong thu nhan, giai ma hién thi tu dong trén
chuong trinh, ngudn s6 liéu nay s& duoc biéu dién va chay hién thi theo thoi gian trén nén GIS.
Chuong trinh s& c6 céc cong cu nhu phong to, thu nho, hién thi ranh gidi cap tinh, quan/huyén
hodcdia danh ciing nhu hién thi chuyén dong (loop) theo thoi gian.



Tap chi Khi twong Thiy van 2020, 720, 1-9; doi: 10.36335/VNJHM.2020(720).1-9

Gigi ma: CAPE, CIN, 81,
LI, SWEAT..

Tuw ddng gidi m3

D liéu dinhvi sét

Kha nang cd sét

S \
e b %
s B
s e - —————X

Khéng cd sét ‘

Actar

Yes |Hign thitrén nén GIS {zoom ou,

: zoom in, loop}

Hinh 2. So d6 khéi chwong trinh cong cu khai thac

va hién thi sb liéu dinh vi sét két hop s6 liéu tham

khong vo tuyén.

2.3. Thu thdp dir liéu

Dé tao co s dit liéu, chuong trinh thu thap dit liéu hang ngay cia tram tham khong vo
tuyén TP. H6 Chi Minh v&i ma tram 48900, véi tan suat ngay 2 lan. Nguon so li¢u tur thiet bi
dinh vi sét Nexstorm v¢i tan suat cap nhat 5 phut/ lan. Cuoi cung la nguén so liéu GIS ve dia

danh va gianh gi¢i dén cip quan huyén.

3. Két qua nghién ctru

3.1 Céc hoat déng ky thudt chinh d@é xdy dung chwong trinh

3.1.1. Cac ngudn dit liéu dau vao

Dau vio dir liéu chwong trinh gdm 3 loai: nhimg tham s6 dic trung da chuan héa trong 5
nam gan day; so li¢u tham khong vo tuyen cap nhat theo ca quan trac (ngay 2 lan); so li¢u dinh

vi sét s& cap nhat 5 phat/ lan.

S liéu tham khong vo myén sau khi két thic ca quan tric, s& dugc ma hoa theo mi dién
FM-35 TEMP theo chuan WMO va truyén tai dén cac don vi khai thac, vi thé chuong trinh
can ket noi deén noi luu trir ma dién da chuan hoa nay. Tu day dir li¢u dugc tinh toan theo cac

chi sé dic trung cua tham khong vo tuyén nhu:

TTAR
18417
07510
88999

TTBE
55793
06958
99248
76558
34008
11444
03511
53107

01001
34008
25087
77116
01008
16640
33448
40361
77108
44828
11003
88260
08523

95007
058811
07014
408//f
00007
12408
44380
43561
88100
35733
13505
95236
08525

26620
01004
20248
31313
26620
77021
17360
22185
78756
35001
33394
06514
31313

04501
20586
515940
44108
11851
05641
25346
535131
21212
86653
13005
11186
44108

000es
05318
10022
82345
22618
88580
22558
33171
00007
35007
44360
11521
82345

48300
70131
38759
08034
48300
66744
09356
11232
74359
35505
22433
07011
66100

CAPE, CIN, SI, LI, SWEAT.

02002
40755
67935

23823
01503
13425

82750
14758
09528

22423
12005
10661

33508
30970
78750

85485
28557
08525

22937
028389
86311
80350
04501
77622
12002
22136
41414

22405
88510
27561
44148
11547
35006
55256
08031
28408

33905
04507
77310
88331
33005
88597
07011
33124

22037
11470
27561
35115
22918
04006
66282
08527

44803
07150
gg2a9
76558
33508
89588
08011
44116

16223
22468
36331
66114
33844
03005
771266
08034

Hinh 3. S6 liéu tham khéong v6 tuyén sau khi quan tric va dd ma hoa theo FM—35 TEMP. Thiét bi S&
liéu dinh vi sét thu thap tir thiét bi LD-350 cta Nexstorm.
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Hinh 4. So d5 m6 phong thiét bi LD-350 ctia Nexstorm.

Dir liéu thu nhafm dugc trén thiét bj LD-350 luu trén may chuyén dung s€ dugc chuong
trinh ty dong tai vé phuc vu khai thac.

3.1.2. Xay dung cac modul két n6i dir licu.

Modul nhap tham s dic trung da chuan hoa trong 5 nam gin day phuc vu tinh toan so
sanh voi s6 liéu tham khong vo tuyén duogc cap nhat hang ngay. Modul két ndi thu nhén s liéu
tham khong vo tuyén duoc thiét 18p ban ty dong, sau khi kich hoat c6 thé két nbi dén may chu
luru trix va lya chon nhiing ngay gan nhat dé tai vé va luu trén thu muc trén may khai thac.

e A A A R e PP R
1% Lighting Forecasts of SRHC - [Chitiéu théng ké ]

File | Nopdiliéu | Kétqus Thongtin

= Téi dirliéu Tham khong v tuyén
Thon i Darieu thang ke ]
Show LFCT 880.03

Tai dirliéu sét

e = Lifted”  |440 | BukRichardson 2099.42

i B8t a1 LIFT 500 | CAPV 236057
SWEAT [188.11 Temp [K] of the Lifted [208.71
K |28.90 Pres [hPa] of the 956.44
Crosstotals  [17.30 Equivalent potential [358.22
Vertical totals  [24.30 Mean mixed layer [30053 |
Totais totals  (41.60 Mean mixed layer mixing 19.60
Convective AP £1979.49 1000 hPa to 500 hPa thickness 5803.00
CAPE (222572 |

F Precipitable water [nm] 52.14
Convective In  |25.68

CINS 9.22 | T
Equilibrum Leve 111.40 ]

Equilibrum virtu 111.30 ‘

Level of Free |835.16

Hinh 6. Modul nhap tham s6 dic trung va modul tai dir liéu cta tham khong vo tuyén.

Modul két ndi thu nhan sé liéu dinh vi sét dugc thiét 1ap tu dong, sau khi chuong trinh
dugc kich hoat va luu trén thu muc trén may khai thac. V&i cach 1am truyén thong hién nay khi
sir dung phan tich cac chi s6 doi hoi du bao vién phai thyc hién thao tac tai bang tay v6i nhidu
budc nhu: nhap dudng link may chu, nhap tén ding nhép, nhap mat khau, lya chon tip dir liéu,
tai vé may tinh luu trit, sir dung cac chuong trinh trung gian nhu RAOB d¢ hién thi. Sau khi str
dung modul trén 16 rang thao tac chi con 2 budc, click chon tai dit liéu TKVT va hién thi theo
thoi gian, giam rat nhidu cac bude trung gian. Bén canh d6, chwong trinh da tinh toan sin su
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chénh léch véi cac tham s6 chuan, s& dé dang cho du bao vién biét dugc do 16n ciia ca s6 liéu
tang cao hodc nguoc lai

3.2. Xay dung phwong trinh dir bdo sét tir s6 liéu TKVT

Nghién ctru thir nghiém phuong phap tham sé trong du bao sét bang ham phan 16p, sir
dung t6 hop dic trung tir nhiét do, nhiét do diém swong, nhiét do thé vi, nhiét do thé vi twong
duong, 46 am tuong ddi tai cac muc TKVT véi cac chi sé SI, LI, KI, CAPE dé tim ra phuong
trinh tong hop du bao cho 5 chi sé:

Pua ngudn s6 liéu TKVT va két hop chuong trinh xdy dung phuong trinh ¢ tim ra
phuong trinh du bao nhu sau:

Y=0.00099*CAPE-0.00148*CIN—-0.20604*S1-0.02568*LI-0.0029*SWEAT-0.25634 (1)

3.3. Két qua ciia trng dung chwong trinh

Sau khi dit liéu dugc tai day du chuong trinh s& c6 modul hién thi két qua sb liéu tham
khong vo tuyén va dugc tinh todn so sanh vdi cac tham so chuan, voi ket qua do s€ dé dang cho
du bao vién khai quat nhitng dau hi€u dac trung va cac nguy co xay ra sét trén khu vyc.

# Lighting Forecasts of SRHC - [Chi 56 TKVT]

Bl File Nopdiliéu | Ketqus | Thongtin

N = Sét

48900_2020062400 e r Station identifier: VVTS
48900 T ‘ Station number: 48900
48900.2020062600 bt Observation time: 200628/0000
Sration latitude: 1081
40900, 202006250008 Station longitude: 106.66
48900_2020063000.txt Station elevation: 10.0
48900_2020070100.6t Showalter index: 0.92 2.29 31.37
48900_2020070200.txt Lifted index: -2.30 —4.40 -2.10
48900_2020070300.txt LIFT computed using virtual temperature: -2.50 -5.09 -2.59
48900_2020070400.0 SWEAT index: 210.91 188.11 -22.80
A8900:2020070500.54 K index: 34.20 28.90 -5.30
Bt gos ot Cross totals index: 19.40 17.30 -2.10
8500, 2020070800 5 Vertical totals index: 23.30 24.30 1.00
48900_2020070900 tt Totals totals index: 42.70 41.60 -1.10
48900_2020071000.txt Convective Available Potential Energy: 771.50 1979.49 1207.99
48900_2020071100.t CAPE using virtual temperature: 854.48 2225.72 1371.24
48900_2020071200.xt Convective Inhibition: -44.91 —25.68 19.23
48900_2020071300.6xt CINS using virtual temperature: -29.64 -9.22 20.42
48900_2020071400.6¢ Equilibrum Level: 147.31 111.40 -35.91
prosiip il Equilibrum Level using virtual temperature: 147.30 111.30 -36.00
48500 2020071700.6 Level of Free Convection: 814.59 835.16 20.57
48900_2020082800.5t LFCT using virtual temperature: 853.24 880.03 26.79
48900_2020082900.xt Bulk Richardson Number: 121.36 2095.42 1978.06
48900_2020083000.6t Bulk Richardson Number using CAPV: 134.41 2360.57 2226.16
48900_2020083100.0t Temp [K] of the Lifted Condensation Level: 294.17 296.71 2.54
48900_2020090100.txt Pres [hPa] of the Lifted Condensation Level: 927.50 956.44 28.94

1 |48900_2020090200.6t Equivalent potential temp [K] of the LCL: 351.28 358.22 6.94
23%—382%%@: Mean mixed layer potential temperature: 300.58 300.53 -0.05
o900 2020030500 bt Mean mixed layer mixing ratio: 17.28 19.60 2.32
48900_2020090600 tt 1000 hPa to 500 hPa thickness: 5791.00 5803.00 12.00
48900_2020090700.6t Precipitable water [mm] for entire sounding: 61.61 s2.14 -9.47
48900_2020090800.txt 0.00

48900_2020090900.txt
48900 2020091000.6xt

Hinh 7. Két qua sb liéu tham khong vo tuyén hang ngay dugc tinh toan va so sanh v6i tham sb chuin
(cot 1 thoi gian, cot 2 tham s6 d duoc chon, cot 3: tham s chudn, cot 4: gia tri chénh 1éch véi tham )
chun).

Bén canh do, chuong trinh da tinh toan san su chénh 1éch véi cac tham sé chuan, s& dé
dang cho du bao vién biét duge do 1én cua ca sd lieu tang cao hodc nguogc lai. Trén cura s6 khai
thac s6 liéu dinh vi sét, hién thi nhirng s6 liéu méi nhat ma sb liéu duoc cap nhat tw dong, khi
lya chon chure nang hién thi chay, s6 liéu s& biéu dién lién tuc trén nén GIS, véi nhitng tuy chon
hién thi quéan/huyén hodc tinh, du bao vién s€ dé dang theo doi dién bién xuit hién cta sét theo
khong gian va thoi gian, két hop két thic chuyén mon khi tuong tir d6 dua nhiing nhan dinh
canh bao sét téi nhitng khu vuc c6 nguy co xay ra hién tugng sét.



Tap chi Khi twong Thiy van 2020, 720, 1-9; doi: 10.36335/VNJHM.2020(720).1-9 7

Hinh 8. Két qua sé liéu dinh vi sét theo khong gian va thoi gian.

Trong truong hop dé chuong trinh chay tw dong, cac modul s& tu chay ngam tai dit liéu
dinh vi sét va hién thi tu dong trén giao dién cia chuong trinh, thuan tién cho cac du bao vién
tac nghi€p. So voi trudc nam 2019 viée xem nguén s6 liéu dinh vi sét d3 tién mot cach truc
quan va nhanh chong tuc thoi hon, voi cdc hinh anh trudc day trén website
http://promoser.amo.gov.vn thi chuong trinh d4 c¢6 cap nhat hon va chay duoc trén nén GIS
thay vi loop cac anh gif v6i d phén giai thap va khong c6 ranh gidi dia danh quan huyén. Cac
thao tac zoom nho hon dén 16p phén giai dia 1y chi tiét hon.

4. Két luan

Chuong trinh da dugc thir nghiép tai phong du bao Pai KTTV KV Nam bd, budc dau tu
dong hoa khai thac sb lidu dinh vi sét va s liéu tham khong vo tuyén. Dy bao vién tiét kiém
dugc rat nhiéu thoi gian, tap trung khai thac nghiép vu chuyén mén trén nén tang phan tich dir
lidu két hop, han ché cac thac tac thu cong truyén théng nhu trudce kia.

Chuong trinh d3 nhanh chong khai thac dugc nhiing nguén dir liéu méi nhit, nhanh nhit
hién thi trén nén tang GIS, voi két qua hién thi truc quan va sinh dong.

Chuong trinh da gop phan thir nghiém tin hoc héa, tién dan dén cong nghé 4G va khing
dinh xu thé tit yéu cac cong tac nghiép vu duoc hién dai héa theo chu truong chung cia toan
nganh xa hdi ndi chung va nganh khi tugng thiy van noi riéng.

Pong gop cho nghién ciru: Xay dung y tuong nghién ctru: L.D.Q.; Lya chon phuong phap
nghién ctu: L.D.Q.; Xt Iy s6 liéu: L.T.N.T., V.D.H.; Thu thap, phan tich, xir 1y s6 liéu:
L.T.N.T., V.D.H.; Xay dung cong cu phin mém thu thap, xir Iy, tinh toan, két ndi, hién thi dir
liéu: L.D.Q., V.D.H.; Viét ban thao bai bao: L.D.Q., L.T.N.T.; Chinh stra bai bao: L.D.Q.

Loi cam on: Tap thé tac gia tran trong cam on su gitip d& cung cap ngudn sb lidu cua Phong
Thong tin va Dir liéu khi twong thuy van; Tram tham khong v6 tuyén Tan Son Hoa, trin trong
cam on dong nghiép Pai khi tuong Cao khong, Lanh dao Phong Dy bao KTTV khu virc Nam
Bo, Lanh dao Pai KTTV khu vuc Nam B6 da tao diéu kién dé nhom tac gia thuc hién nghién
cliru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru ctia tap thé tac
gia, chua duoc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong cé
su tranh chip loi ich trong nhom tac gia.
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Abstract: In the modern world, applying computerization and automation in
hydrometeorology has been widely used. Programs for processing, exploiting and displaying
data on the Geographic Information System (GIS) have been strongly developed and more
and more perfect. Also, combining automatically different data sources at the same time,
replacing traditional manual methods so that forecasters could spend more time on analyzing
and forecasting mission. This article presents the method of using the Visual Studio 2019
programming language to write a program which automatically connects to lightning data
source and semi—automatically receives radiosonde sounding data. Also, it can automatically
decodes data and connects GIS database with (.shp) format, builds modules to receive
radiosonde sounding (RS) data in Ho Chi Minh City; modules to receive lightning detection
data from TD—-350 device of Nexstorm; modules to display the typical indicators of the RS
data CAPE, CIN, SI, LI, SWEAT and modules that can automatically displays lightning
detection data on GIS platform according to map layer in detail at district levels in Ho Chi
Minh City and other areas nearby. With the aim of exploiting data from the Nexstorm
lightning detection and the radiosonde souding data, we make a tool to connect the two above
digital sources for forecasters, with lightning data will be displayed in detail at district,
commune/ward levels.

Keywords: GIS application; Lightning warning for the Ho Chi Minh City and other nearby
areas; The typical indicators of radiosonde souding data CAPE, CIN, SI, LI, SWEAT.



