<3 TAP CHi )
KHI TUONG THUY VAN

Bai bdao Khoa hoc
Nghién ctru cai tién h€ thong truyeén tin va ty dong hoa cho cac
thiét bi do muwa, gio thi cong trén khu vue dong bang Bac bo

Nguyén Hiru Tai'*, Pao Vin San?, Nguyén Hong Hanh?

! Trung tdm Quan tric khi twong thuy van; taikttv@gmail.com

2 Pai khi twgng Thuy van khu vyc dong bang Bic Bg; sandaovankttv@gmail.com

3 Pai khi tugng Thity van khu vuc dong bang Bic Bo; hanh1983hn@yahoo.com

* Téc gia lién hé: taikttv@gmail.com; Tel: +84-915595773

Ban Bién tap nhan bai: 16/11/2020; Ngay phan bién xong: 17/01/2021; Ngay dang:
25/02/2021

Tém tit: Thoi gian qua, nhitng hién tugng thoi tiét bat thuong va khic nghiét & Viét Nam
dién bién ngay cang phtc tap. Trudc tinh hinh nay, yéu cau vé sé lidu quan tric doi hoi
phai chinh xéc, kip thoi. Theo Chién luoc phat trién nganh Khi tugng Thity vin (KTTV)
dén nam 2020, quan diém nha nudc ta d6i véi nganh 1a: phat trién dong bo theo hudng
hién dai hoa; léy viéc dau tu cho khoa hoc, cong nghé va dao tao nguén nhan lyc lam giai
phap chii yéu dé phat trién trén co sé ké thira va phat huy t6i da ngudn luc hién c6; khai
thac triét dé thanh twu khoa hoc, cong nghé trong nudc, dong thoi tng dung chon loc
nhimg thanh tyu khoa hoc cong nghé tién tién trén thé gi6i. Trién khai thyc hién Chién
lwge trén, mang ludi quan tric va cong ngh¢ quan tric do dac da va dang timg budc dugc
hién dai hoa. Pai da va dang manh dan t1en hanh mot s6 nghién ctru nhim nang cao chat
lugng phuc vu ciia mang ludi tram quan trac khi twong, thuy van, méi truong. Trong s6
nhimg nghién ctru d6 c6 Nghién ctru cai tién hé thong truyén tin va tu dong héa cho cac
thiét bi do mua, gié thu cong.

Tir khéa: Tich hop thiét bi thii cong; Ban tu dong thiét bi do mua; Po gio.

1. Mé dau

Hién nay, da phﬁn cac nudc co hé théng cac tram khi tugng tu dong véi do chinh xac
cao va cau hinh linh hoat gitp cac co quan khi twong thu thap sé liéu kip thoi cho cac mo
hinh dy bao. Viéc ting dung cac cong nghé va thiét bi tién tién trong do dac thu thap sb liéu
do gi6, do mua hién dai, thu thap s6 liéu theo thoi gian thuc da nang cao chét luong du bao
va phong tranh, giam nhe thién tai mang lai phat trién kinh té xa hoi bén viing.

Cong nghé thong tin li€n lac véi nhitng tién bod vuot bac di dugc st dung rong rai
trong Nganh KTTV trén thé gi¢i. Mang vién thong toan cau (GTS) ciia T chirc Khi tugng
thé gi6i da duoc cai to va tng dung nhitng cong nghé méi bao dam lién lac t6i wu giita cac
trung tim KTTV trén thé giéi. Cac trung tim khi tuong thé gisi va khu vuc déu c6 nhiéu
duong truyén bing thong rong va téc do cao. Nhitng cong nghé vién thong méi nhu
Internet, vi ba va vé tinh thu thap dugc s6 lidu tirc thoi tir tram KTTV ¢ bat ky dia diém
nao. Cong ngh¢ thong tin lién lac moi cling cho phép cung cap thong tin KTTV cho nhiéu
dbi tugng kip thoi voi nhiéu dang thirc khac nhau tir truyén thong dén dang s6 hod.

Pén nam 2020, mang ludi quan tric khi twong thily van c6 mat do tram twong duong
v6i cac nudc phat trién va ty dong hoa trén 90% sb tram quan tric, dong thoi ting cuong
céc hé thong do dac tir xa, bao dam theo ddi lién tuc cac bién dong vé thoi tiét, khi hau, tai
nguyén nudc, dap ung day du dir liéu cho du béo khi tuong thuy van theo phuong phap tién
tién va cac nhu cau khac. Hién dai hoa va tu dong hoa hé thdng thong tin truyén dan s6 liéu
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khi twgng thiy van, nang cao toc d6 va mo rong bang thong, dap img yéu cau phat trién
cong nghé du bio va trao dbi s liéu trong va ngoai nganh. Diéu nay la co s¢ dé viéc dau tu
cho nghién ctru khoa hoc dugc ddy manh [1].

Nghién ciru Modem truyén tin hé thong do gié tir loai may do gi6 Young 26700 va
26800 cua My dugc st dung cho cac tram Khi tuong; voi tinh nang ban dau la ghi s6 lidu
vao Datalogger. Hang thang can b¢ rat s6 liéu va dung phan mém khai thac sb liéu, nghién
ctru da truyén tin va khai thac sO liu tir xa. Két qua that dang khich 1¢, 1am tién dé cho
nhitng nghién ctru t1ep theo va 1a mot bude phat trién méi trong nganh Khi tugng Thuy van.
Tuy nhién voi ha tang cong ngh¢ luc bay gio con han ché, viée truyen tin bang SMS véi gia
thanh kha cao, tan suat truyén tin thua; chua dap mg dugc nhu cau thong tin nhanh, chinh
xac phuc vu cho cong tac phong chdng thién tai [2].

Nhu vay, voi khoang thoi gian truyén tin 1 gid mot lan cho dén nay la chua phu hop
theo Quyét dinh 56 357/QD-KTTVQG ngay 21 thang 7 nam 2014 vé viéc “ Ban hanh quy
dinh dang file s6 liéu, tan suat do va truyen s6 liéu tram khi twong thuy van tu dong” [3].
Gi4 thanh cua go6i tin nhin qua cao, theo thong ké ciia Ké hoach tai chinh, binh quan phai
chi tra cho mot sim 1a 280.000d/ thang. Ciing nhu qua qué trinh theo ddi giam sat, thiét bi
dau cubi trudc khi vao Sever 14 Modul nhan, thuong xuyén bi mat két ndi do chu quan
ngudi ding. Mit khac véi nghién ciru ndy, thiét bi Sensor va Datalogger may do mua SL3—
1 hoan toan doc lap, khong thé dung chung véi bét cir thiét bi nao khac. Chinh vi vy ciing
can nghién ctru theo phuong thirc truyén méi; phit hop v6i su phat trién cua ha ting cong
nghé moi.

Hién nay 184 tram Khi twong, mdi tram c6 thiét bi do mua theo nguyén 1y chao lat ca
sir dung va dy phong binh quan mdi Tram c6 hai thiét bi. Nhu vay khoang 372 may do mua
trén mang ludi, hang nam viéc thay thé linh kién nhu dong hd may mua, vi mach do mua,
day cuzoa la kha ton kém. Dac biét phu thudc vao thoi tiét cia timg dia phuong do d6 day
cuzoa rat hay bi hong, déac biét day cuzoa lai khong dé lau dugc (tw muyc ai). Trong khi do
thiét bi van chi la dung thu cong, khong thé cung cap thong tin nhanh phyc vu cong tac du
bao, canh bao s6m. Déi véi may gié Young cling vay, loai may nay tuong dbi dat, do do
binh quan moi Tram c6 01 may. Thuong dung khai thac s liéu tai chd, dung phan mém két
xuét s6 liéu bao cio. Véi co ciu cip quan 1y hién nay, cac may du phong tai Tram 1a khong
thé trang bi day di;; ngay ca Pai KTTV tinh, Pai khu vyc ciing vay. Do vay viéc khi may
hong viée can bo k¥ thuat ciia Dai khu vuc di thay thé 1a vo cing vat va. Dic biét cac Dai
¢6 khu vyc quan 1y rong lon.

Viéc tan dung tbi da may thiét bi dang co6 trén mang ludi tram la hét strc can thiét, co
thé tiét kiém dugc dang ké mot ngudn ngan sach dau tu thiét bi hang nam. Nghién clru st
dung phuong phap thu thap thong tin, phuong phap ke thtra, phuong phap phan tich, tong
hop, phuong phap chuyén gia, phwong phap xu ly sO lidu. Muc tiéu ciia nghién ciru nham
cai tién va tich hop duoc hé thong truyén tin cho thiét bi do gi6 Young va mua SL—1, SL3—
1 theo phuong thitc GPRS/3G. Ap dung thir nghiém tai 02 tram khi twong Nam Dmh va
Ninh Binh.

2. Phuong phap nghién ciru va tai liéu thu thap

Trong bdi canh kinh phi hang nim giam, nhung nhu ciu truyén s6 lidu phai nhanh
chong kip thoi, do d6 can khai thac t6i da thiét bi dang c6 nhu may gid Young duoc trang
bi trude ddy, may do mua SL—1, SL3-1 hién dang dugc cac Tram sir dung, phuong thirc
truyen tin theo phwong phap thu cong. Cung voi sy phat trién ciia cong nghé thong tin vOi
rat nhiéu phuong thirc truyén tin nhanh chéng va phd bién nhu GPRS, 3G, vi€e cai tién
phuong thirc truyén tin theo thii cong sang ty dong giup thu thap s6 liéu duoc nhanh, chinh
xac gop phan phong, chong thién tai hiéu qua la can thiét. Vi vay, nghién ctru dat ra muc
tiéu “Cai tién va tich hop dugc hé thong truyén tin cho thiét bi do gié Young va mua SL-1,
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SL-3 theo phuong thire GPRS{3G; ddng thoi s& thir nghiém tai tram khi twong Nam Dinh
va Ninh Binh d€ hoan thién thiét bi.

2.1. Phuong phap thu thdp thong tin

Dinh dang file s6 lidu ra sao 1a mot phan quan trong trong cong tac truyén tin va tiép
nhan thong tin; chinh vi vy sb liéu truyén vé duoc lya chon dua trén Quyét dinh sé
357/Qb-KTTVQG ngay 21 thang 7 ndm 2014 cua Trung tdm Khi tugng Thuy van quéc
gia (nay la Téng cuc Khi tuong Thuy van) vé viéc Ban hanh quy dinh dinh dang file s6 liéu,
tan sudt do va truyén s lidu tram khi tuong thity vin ty dong. Cau tric file sb liéu do chi
tiét tai phu luc kém theo va dugc thé hién tai bang 1.

Bang 1. CAu trtic file sb licu do khi tuong tu dong.
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Trong d6 RR 1a téng lugng mua trong 10 phat (mm); dd la hudng gi6 gid tron 10 phut
(d9); dxdx2m la hudng gid cua van tbc Max 2 phut trong 10 phut (d9); fxfx2m la van tbe
gi6 16m nhat 2 phit trong 10 phut (m/s); TGXH 2m la thoi gian xudt hién vén toc gié Max 2
phut trong 10 phat (phuat); dxdx2s 1a huéng gi6 cia van tbc Max 2 gidy trong 10 _phut (d9);
fxfx2s la van toc gi6 16n nhat 2 gidy trong 10 phut (m/s); TGXH 2s Thoi gian xut hién van
tdc gid Max 2 gidy trong 10 phut (gidy).

2.2. Phuwong phdp ké thira

Muc tiéu ctia nghién ciru nham cai tién va tich hop dugc hé thong truyén tin cho thiét
bi do gi6 Young va mua SL—1, SL3—1 theo phuong thirc GPRS/3G. Hé thong truyén tin sau
cai tién sé duge ap dung thir nghiém tai 02 tram khi tugng Nam Dinh va Ninh Binh.

Dé phuc vu cong tac diéu tra co ban va dy bao KTTV, Dai DBBB dang quéan 1y va van
hanh mang ludi diéu tra co ban gém 14 tram khi tuong, 53 diém do mua nhan dan (nim
2018 53 diém nay di duoc tu dong hoa do don vi bén ngoai dau tu), 21 diém do mua ty
dong do Dy an 1000 nam Thang Long Ha Noi va Dy an Phat trién mang ludi Tram. Trong
d6 Pai PBBB ¢6 17 may do gi6 Young thi vAn c6 06 may truyén tw dong bang tin nhin



Tap chi Khi twong Thuy van 2021, 723, 23-37; doi:10.36335/VNJHM.2021(723).23-37 26

SMS d¢ la: KT Van Ly (2), TV Phu Lé&, KT Ninh Binh, TV Nhu Tan, KT Nho Quan va 02
may truyén bang GPRS: KT Thai Binh, TV Ba Lat, Ha Bong, KT Nam Dinh la do dau tu
v€ sau nay. Dong thoi ¢6 21 dlem do mua tu dong truyén bang tin nhin SMS (nam 2018 da
thay bo chuyén doi thanh truyén GPRS. Ngoai ra con co 3 tram thoi tiét tu dong: Ba Vi,
Chi Linh, Véan Ly.

Pic biét tram KT Nam Dinh dugc dau tu méi tram tu dong do gid, xong dang sur dung
Datalogger Cambeo C1000, khong ¢6 man hinh hién thi so liu tai Tram, bo truyen tin dugc
lap tai cot do gid, ma chi truyén vé may chi. Piéu nay rat khé khin cho cac su ¢d, can bd
khong thé theo ddi sb liéu duoc. P6i v6i tram Ninh Binh, may do gi6 van truyén bang SMS
s6 lidu gio, con s6 lidu mua ciia Tram van 1a biang gidy tu ghi. Mac du di dugce dau tu 01
may mua tich hop nhiét méi, xong sb lieu truyén vé phuc vu Du bao, con ddi véi dia
phuong chua khai thac duoc.

Véi yéu cau hién dai héa nganh khi tugng thity vin theo Quyét dinh S6: 929/QP- -TTg
ngay 22 thang 06 nam 2010 ctia Tha twdng Chinh phii. Dén nim 2020, mang ludi quan tric
khi tuong thuy van c6 mat do tram tuong duong vo1 cac nude phat trién va ty dong hoa trén
90% s6 tram quan trac, dong thoi ting cudng cac hé thong do dac tir xa, bio dam theo doi
lién tuc cac bién dong vé thoi tiét, khi hau, tai nguyén nudc, dap img day du dit liéu cho dy
bao khi tugng thuy van theo phuong phap tién tién va cac nhu ciu khac. Hién dai hoa va ty
dong hoa hé thong thong tin truyen dan s6 liéu khi twong thity vin, nang cao toc do va mo
rong bang thong, dap Gmg yéu cau phat trién cong nghé du bao va trao ddi sb liéu trong va
ngoai nganh.

Viée tan dung t6i da may thiét bi dang c6 trén mang ludi tram 1a hét stc can thlet co
the noi sé tiét kiém duoc déng ke mot ngudn ngan sach dau tu thiét bi hang nam, ma s liéu
van dam bao theo Quyét dinh so 357/Qb-KTTVQG ngay 21 thang 7 nam 2014 vé viée
Ban hanh quy dinh dang file s li¢u, tan suat do va truyén s liéu tram khi tuong thiy vin
tu dong”. _

Chinh vi vdy, nghién ciru ndy da ké thira thanh tyu nghién ctru truyén tin bang SMS dé
cai tién phuong phap truyén tin thanh GPRS/3G.

2.3. Phwong phdp phan tich, tong hop

Thiét bj do mua: bao gém hai bd phan chinh @6 la sensor chao lat SL—1; SL3-1 cua
Trung Qudc san xuat va bo hién thi sé hodc ghi trén biang gidy (gian dd mua). Sensor sir
dung coc do, khi lugng mua du theo ty 18 0,1mm theo dd phén giai, khi d6 chao 1at s& dém
s6 1an chao 14t tuong tng theo tinh toan va dugc vi mach tai bo hién thi hay ghi trén gian dd
dé ghi gia tri mua. V6i nguyén ly trén cdc nghién ctru trude day da liy sensor SL3—1 dé tich
hop, tinh va truyen s liéu bang SMS vé Sever (Hinh 1). Dé nguyén 1y nay hoat dong dugc,
can mot ngudn dién nudi dé thuc hién phép do.

Viy tin hi¢u thuc hién phép do la gi? Thi day la tin hiéu sung vudng, diéu nay chung ta
c6 thé tich hop dé dung tinh va truyén sb liéu theo phuong phéap GPRS/3G thay cho phuong
thirc. truyen SMS ma nghién ctru trude thuc hién? Liéu rang, vira sir dung lay tin hiéu dé
truyén dong thoi 14y tin hiéu dé ghi trén gian d6 dugc hay khong?

Vvé nguyén 1y dién, hoan toan thyc hién dugc; xong liéu co Xuat hién su sung dién
trong khi 1ay tin hiéu khong? Diéu nay hoan toan co thé xay ra. Tir d6 can nhing budc tinh
ky ludng dé khi két ndi, khong co su xung dién xdy ra. Vay khi hé théng ghi trén gian do
nhay s& xudt hi¢n dién tu, liéu ¢ lam hé thong sung nhay dup hoac nhiéu tin hiéu?

Bai toan can tinh 14 nghién ctru can c¢6 chdng nhiéu tin hiéu, tir d6 c6 thé khang dinh,
hoan toan thuc hién duoc.

Téng hop phén tich trén dé thiét ké tinh toan, lya chon linh kién va thuc hién nghién
clru bd truyén tin, tir d6 d& dang thay thé nang cap theo yéu cau va ing dung thuc té. Gia
thanh chi bang 30% gi4 thanh nhap ngoai.
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Hinh 1. B do mua SL3-1.

Thiét bi do gi6: bao gom hai bo phéan chinh 1 sensor do gi6 Young 05103 (tram Ninh
Binh, Nam Dinh) (Hinh 2) va Datalogger 26700 két hop véi bo xu 1y truyén tin theo
phuong thiare SMS. Diéu nay cho thiy s liéu da duoc truyen tin, vy voi sy phat trién cua
mang vién thong, cong nghé; chiing ta hoan toan c6 thé cai tién nang cép truyén tin theo
phuong thitc GPRS/3G dugc.

Nhu phan tich ¢ trén, liéu rﬁng c6 sy gay nhiéu tin hiéu khi thyuc hién sir dung ca hai
phuong phap cung lac hay khong? Theo nghién ctru tin hiéu ra cua sensor thi dbi voi may
gi6 Young tin hiéu ra la tin hiéu dién, nha san xudt tily theo nhu ciu str dung d thiét ké bo
chuyén d6i tin hiéu dién thanh nhleu dang khac nhau nhu: tin hi€u sin vuong, sin sung, di¢n
0-5v; 4-20map... Vay xac dinh tdc do thudc dong tin hiéu gi, huéng thudc dong tine hi¢u
gi dé nghién ctru tinh toan cac bai toan twong Ung.

Theo nguyén 1y dién, hoan toan l4y tin hiéu dé phan chia theo cic dudong di khac nhau
va lidu rang c6 tinh dén suy hao tin hi¢u hay khong?

Hinh 2. Sensor gi6 Young.

Téng hop phan tich ¢ trén, nghién ctru can c6 cac budc tinh toan, thiét ké, lya chon linh
kién phu hop va thyc hién nghién ctru (Hinh 3).
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Hinh 3. B6 do gio.

2.4. Phuong phap chuyén gia

Nghién ciru ¢6 lién quan dén ky thuat dién tir, tin hiéu, cac thiét bi dién ngoai vi khac
1am nhiéu tin hiéu... Ngoai ra cac tram va thiét bi phai hoat dong trong cac mdi truong nhiét
d6i khac nghiét nhu d6 am cao, mua, sét, ngap nudc,.... Chinh vi vay, cac thiét bi ché tao
phai rat bén, dn dinh, ¢ tinh du phong cao va it doi hoi bao tri. Thiét bi duoc ché tao can
c¢6 nhitng chuyén gia c6 trinh d6 chuyén mon cao dé thuc hién thiét ké ban vé vé ghép ndi
(Hinh 4 va hinh 5).
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Hinh 4. So dd thiét ké tdng thé cac thanh phin cta tram do mua.
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Hinh 5. So d6 thiét ké tdng thé cac thanh phin cia tram do gid.

Hinh 6 va hinh 7 13 so dd ghép nbi cua tram do DRSO1 v&i cac module truyén théng va
so do nguyén 1y cua mach truyén thong.
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Hinh 6. So d6 nguyén 1y mach truyén thong.
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Hinh 7. So db thiét ké d4u ndi khéi CPU va khéi truyén thong.

2.5. Phwong phdp xir Iy s6 liéu

Dbi voi thiét bi thi cong nhur may muwa SL3—-1, tin hidu dugc ddu ndi song song véi bd
hién thi, gian d6 tu ghi c6 san. Trong nghién ctru cé tinh t6i viée sung tin hiéu bang phuong
phép cach ly tin hi¢u bdi hoat dong cuia ban mach di¢én tir may mua SL3—1. Tin hi¢u may
mua 13 tin hiéu sung, do vy viéc tinh toan s liéu mua phu hop vé6i gid tri ghi trén gian dd.

DPéi véi may gié Young Pau vao teong tu cua tram do 1a tin hiéu 4-20mA tir dau do
gio. Dé thuc hién do céc tin hiéu 4-20mA, cac thiét bi di hién nay thuong sit dung ADC
>16 bit, nhiéu thip, tiét kiém ning luong, it chju anh hudng cia nhiét do... Pong thdi ADC
duogc sir dung can twong thich véi cac giao tiép sin c6 ciia CPU.

Duya trén nhimg yéu cau nay, nghién ctru s dung IC chuyén d6i ADC 1a ADC7793.
Céac dic diém ky thuat cia ADC7793 nhu sau: do phan giai 24 bit, cong suat nho, mirc
nhiu thap, né 13 mét ADCX—Avéi 3 dau vao vi sai, phi hop véi cac thiét ké da kénh,
dung trong cac phép do tin hi¢u analog can do chinh xac cao. Trong IC c6 chira mot b
khuéch dai dung cu, do d6 IC vén c6 thé do dugc tin hiéu bién d6 nho. Toc do xuat dir lidu
tir mi kénh bién thién tir 4.17Hz dén 500Hz.

H el __3

"

Hinh 8. Thyc hién do cac chan tin hiéu.
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CAu trac s6 liéu tram thir nghiém nghién ctru bdi 02 yéu td, do d6 bang céu tric dugc
rut gon trong hinh 10. Vi vay, s6 liéu hién thi tai man hinh tram Ninh Binh, Nam dinh dugc
hiéu ¥ nghia theo dung quy dinh va dugc thong qua cac phim chirc ning dé chuyén do6i
chuc nang doc s6 licu. S6 lidu duoc truyén vé Sever lwru dit phuc vu cong tac giam sat, khai
thac sb liéu thuan tién, dé st dung. SO liéu da duoc chuan hoa (QA/QC) trudc khi truyén vé
theo cau trac Quyét dinh s6 357/QD-KTTVQG ngay 21 thang 7 nam 2014 [3].

{Tnn_ I'ar‘n[:- 1562

Hinh 9. Phan tich k¥ hiéu truyén théng.

Trong d6 Timestamp: Thoi gian; Battery: Ac quy; CPU Temp: Nhiét d6 vi mach;
RSSI: Chit lwong song; MCC: Ma cot phat song cua nha mang; MNC: Mirc séng tai vi tri
truyén tin; CELLID: Mi quy uéc tram; OPT: obs 10 phut; ff: Tdc do gio trung binh trong 2
phut; dd: Hudng gi6 tuong ung ff; Raining: Mua 24 gid; R6H: mua 6 gio; R1H: mua tich
lity obs 1h; R7H: mua tich liiy obs 7h; R13H: mua tich lity obs 13h; R19H: mua tich liy
obs 19h; RSTART: Xac dinh thoi gian bat dau mua; RSTOP: Xac dinh thoi gian két thuc
mua; fxfx2m: Gié obs 10 phit; dxdx2m: Hudng twong ung; TGXH2m: Thoi gian xuét
hién; fxfx2s: Gi6 max trong 10 phut; dxdx2s: Hudéng tuong tng; TGXH2s: Thoi gian xuét
hién.

3. Két qua va thio luin

3.1. Két qua kiém dinh s6 liéu quan trdc tai tram thir nghiém

banh gia két qua kiém dinh s6 liéu quan tric tai 02 tram khi tuong Ninh Binh va Nam
Dinh cho két qua kha tdt. SO liéu duogc hién thi trén man hinh rd nét, thuan tién cho quan
trac vién theo ddi sd liéu. May do mwa SL3-1 tram Khi twgng Ninh Binh chay song song
giita truyén ty dong va hién thi trén mam hinh, chay trén gian do ty ghi binh thuong. Pay la
co s dé danh gia san phém va 1a tién dé phuc vu danh gia chét luong hoat dong, s6 lidu tu
dong. May gié Young st dung Datalogger 26700 va Modem truyén tin cii van hoat dong
binh thuong, sé liéu duoc truyén tin theo phuong thirc 3G/4G va c6 kha ning ning cip 1én
5G. Day 1a co s¢ so sanh s6 liéu gitra 2 phuong thire ¢l va moi. May do mua SL3-1 tram
Khi tugng Nam Dinh chay song song giita tmyen tu dong va hién thi trén mam hinh, chay
trén gian do6 tu ghi binh thuong. bay 1a co so dé danh gia san pham va 1a tién dé phuc vu
danh gia chét lugng hoat dong, so li¢u tu dong. May gié Young 05103 tram Nam Dinh su
dung Datalogger CR1000 lap tai vuon khi twong van hoat dong binh thuong, dugc két nbi
truyén dit liéu vao Tram dé theo dbi va truyén vé Sever 6n dinh. Két qua kiém dinh tai tram
Khi twong Ninh Binh dugc thé hién trén cac hinh 10 dén hinh 12.
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(a) (b)

Hinh 10. Hién trang tram Khi twong Ninh Binh: (a) B6 hién thi, ghi gian d6 mua SL3-1 Ninh
Binh; (b) Datalogger 26700 va modem truyén tin SMS.

SESRYICLXRHY Y Y GG, iiiww NAGR s s

ASTTT 25,T,T,T,
3PyPyPP; 4PPPP (58/592paips) NGy hC €, ML;
- (AR.P.P.P) (BGGPP) (Cd,iify (o |

(a) (b)

Hinh 11. Két qua hién thi tram Khi trong Ninh Binh: (a) Bo chuyén dbi sau khi hoan thanh; (b) Bo
chuyén dbi dugc két ndi voi hé thng gio cil.

(a) (®)

Hinh 12. (a) Tng thé diu ndi tram Khi twong Ninh Binh; (b) Kiém tra s6 liéu tram Khi tugng
Ninh Binh.

Két qua kiém dinh tai tram Khi tuong Nam Dinh duoc thé hién trén céc hinh 15.
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(e) ®

Hinh 15. (a) Bo hién thi, ghi gian dd mua SL3—1; (b) Hé thdng do gi6 cii; (c) Pau ndi may gio; (d)
Két qua dau ndi may gio; (e) Dau nbi may gio, mua tram KT; (f) So sanh két qua tai Tram Khi
tuong Nam Dinh.

3.2. Két qua kiém dinh so liéu quan trdc tai Trung tam quan Iy

Danh gia s liéu dugc quan tric tai Trung tim quan Iy cho mot s6 nhan dinh nhu sau:
(N S6 liéu duoc luu dit méot cach khoa hoc, duong truyén on dinh; 2) S6 lidu dugc dua 1én
Web giam sat hoat dong: kttvtudong.net giao dién than thién, dé giam sat sb liéu, kip thoi
c6 nhirng thong tin canh bao khoa hoc, khai thac s6 liéu thuan tién, phuc vu tot cong tac Dy
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béo va luu ditr danh gia chat lwong tai lidu; (3) S6 liéu dugc giam sat tryc quan trén nén
web: http://kttvtudong.net//kttv. Mot sO két qua hién thi trén trang web dugc the hién trén

hinh 16 dén hinh 18 va bang 4, 5.
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Hinh 16. Giao dién Web giam sat.
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Hinh 17. Hién thj hoa gio, tdc do, hudng gid.
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Hinh 18. Biéu dd mua.



Tap chi Khi twong Thiy van 2021, 723, 23-37; doi:10.36335/VNJHM.2021(723).23-37 35

Bang 4. Bang s6 liéu theo QP 357 theo dai va khai thac.
@ KHITUONG NINH BINH x e - x

¢« @ Y A Knongbiomat | kitvtudong.net/kity/detail/view?sid=3 Q% 2BET*® :

Xuédt bdo cdo

elvu BDénng Ti 2> Xuit bio cdo
(=R Sl
Thai gian KHi TUQNG NINH BINH (DG80004) KHi TUGNG NINH BINH (DM60004)
Ngay Gity Ac dd ff dxdxZm fxfx2m TGXH2m dxdx2s fxfx2s TGXHZs Ac obs10' obséh RSTART RSTOP
23:00 h9 271 0.3 253 04 2253 250 08 2251 59 0 0 532 532
22:50 59 239 04 238 04 22:49 236 05 22:47 59 0 0 532 5:32
22:40 59 131 03 116 08 22:32 102 12 2231 59 0 0 5:32 532
2230 59 92 08 118 1k 22:20 97 15 2229 59 0 0 532 532
2220 59 116 Ll 116 11 22:20 112 14 2218 5.9 0 0 5:32 532
2210 59 123 098 104 11 22:05 86 15 22:06 59 0 0 532 532
22:00 59 95 1 94 11 21:63 65 17 2151 59 0 0 5:32 5:32
21:50 58 86 08 89 14 21:46 29 2 21:44 58 0 0 532 532
Atean co o 11 en 13 2130 co 1a 2130 co n n £aa . =
@) 661.docx A B 86 don gis kha ~ Hignthititca | X

Links B & (-] @ ® 4y @ NG

Bang 5. Bang s6 lidu khai thac tir két qua tram.

A A Thiét bi do
.. Thiét bi do gio ’
Thoi gian mua
Ac dd ff dxdx2m fxfx2m TGXH2m  dxdx2s fxfx2s TGXH2s obs10' obs6h

01-11-2020 00:00 8.8 274 0.8 289 2 23:50:00 280 2.7 23:52:33 0 0
01-11-2020 00:10 8.8 178 0.4 290 1.6 00:00:00 288 1.7 00:00:01 0 0
01-11-2020 00:20 8.8 200 0.3 287 1.3 00:12:09 282 1.7 00:10:36 0 0
01-11-2020 00:30 8.8 204 0.3 178 0.4 00:20:02 200 0.4 00:27:44 0 0
01-11-2020 00:40 8.8 178 0.8 214 0.4 00:40:00 239 1.1 00:39:44 0 0
01-11-2020 00:50 8.8 198 0.5 254 1.1 00:40:00 281 1.1 00:43:37 0 0
01-11-2020 01:00 8.8 261 0.4 195 0.9 00:56:05 193 1.2 00:54:49 0 0
01-11-2020 01:10 8.8 176 1 265 0.7 01:07:31 259 0.9 01:07:12 0 0
01-11-2020 01:20 8.8 184 0.5 176 1.1 01:19:04 175 1.2 01:17:48 0 0
01-11-2020 01:30 8.8 285 0.6 169 1.1 01:20:00 161 1.2 01:22:09 0 0
01-11-2020 01:40 8.8 275 0.7 280 0.8 01:38:00 268 1.2 01:39:52 0 0
01-11-2020 01:50 8.8 271 1.3 283 0.9 01:42:43 277 1.2 01:42:10 0 0
01-11-2020 02:00 8.8 291 1.8 271 1.3 01:59:51 282 1.8 01:59:07 0 0
01-11-2020 02:10 8.8 293 1.9 292 2 02:09:01 282 2.5 02:07:13 0 0
01-11-2020 02:20 8.8 301 1.5 292 2.1 02:14:37 295 32 02:13:45 0 0
01-11-2020 02:30 8.8 292 24 297 2.5 02:27:04 290 3.4 02:26:20 0 0
01-11-2020 02:40 8.8 286 1.4 292 24 02:39:40 263 3.6 02:38:43 0 0
01-11-2020 02:50 8.7 299 1.6 295 2.6 02:45:31 290 3.8 02:43:59 0 0

01-11-2020 03:00 8.8 293 1.6 279 2 02:50:00 290 2.7 02:57:38 0 0
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4. Két luin

— Nghién ctru cai tién hé thdng truyén tin va tu dong hoa cho céac thiét bi do mua thu
cong, gio ban ty dong, gid tu dong truyén tin bang SMS trén khu vyc dong bang Bac B
pht hop véi sy phat trién va nhu cau phat trién nganh.

— Viéc Nghién ctru cai tién hé théng truyén tin va ty dong hoa cho cac thiét bi do mura,
gi6 thu cong trén khu vuc dong bang Béic Bo dugc thyc hién theo dung cac quy dinh Thong
tu hudng dan ctia B Tai nguyén va Moi truong di ban hanh.

— Trong qua trinh thuc hién da tuan thu cac bude trong quy trinh Nghién ciru cai tién
hé théng truyén tin va tu dong hoa cho cac thiét bi do mua, gi6 tha cong.

Pong goép cia tac gia: Xay dung y tudng nghién ctu: N.H.T.; Lua chon phuong phap
nghién ctru: N.-H.T., D.V.S.; Xt Iy s6 liéu: N.H.T.; Phén tich mau: N.H.H., N.H,T., D.V.S.;
Lay mau: N.HH., N.H.T., D.V.S.; Viét ban thao bai bao: N.H.T.; Chinh sira bai bao:
N.H.T.

Loi cdm on: Nghién ctu nay dugc thuc hién dudi su tai trg ctua dé tai nghién cuu khoa hoc
cap co so “Nghién ciru cai tién hé théng truyén tin va tw dong hoa cho cac thiét bi do mua
thii cong, gié ban tu dong, gié tu dong truyén tin bing SMS trén khu vuc dong bang Bic
B§”, M sb: CS.2020.05.11.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién cuu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Research to improve the information transmission and
automation system for manual rain and wind measuring
equipment in the Northern Delta

Nguyen Huu Tai'*, Dao Van San2, Nguyen Hong Hanh?

! Center for Hydrometeorological Observation; taikttv@gmail.com
2 Hydrometeorology Station of the Northern Delta region; sandaovankttv@gmail.com
3 Hydrometeorology Station of the Northern Delta region; hanh1983hn@yahoo.com

Abstract: Over the past time, the unusual and extreme weather events in Vietnam have
become more and more complicated. To tackle this situation, the requirement for
monitoring data requires accuracy and timeliness. According to the Development Strategy
of Meteorology and Hydrology sector up to 2020, our state’s view of the industry is:
synchronous development towards modernization; Using investment in science,
technology and human resource training as the main solution for development on the basis
of inheriting and maximizing existing resources; to fully exploit domestic scientific and
technological achievements, at the same time to selectively apply advanced scientific and
technological achievements in the world. Implementing the above strategy, the monitoring
network and measurement monitoring technology have been gradually modernized. The
station has been boldly carrying out a number of studies to improve the service quality of
the network of meteorological, hydrological and environmental monitoring stations.
Among those studies is the Research on improving communication system and automation
for manual wind and rain measuring equipment.

Keywords: Manual equipment integration; Semi—automatic rain measuring equipment;
Wind measurement.



