& TAP CHI _
“Q J KHI TUQNG THUY VAN W) Check for updates

Bai b&o khoa hoc

Quan ly hoat dong du bao, cinh bao khi twogng thuy van trong
boi canh chuyén doi s0 va cong nghé 4.0: Thuc trang va giai
phap

Vii Pirc Long!*, Nguyén Thi Thu Loan!, Trin Quang Niing!, Pham Hoang Hung!

1Vu Quan 1y du bao khi twong thuty vin, Tong cuc Khi twgng Thiy vin;
longkttv@gmail.com; loanthunguyen268@gmail.com; trannang030984@gmail.com;
phhung@gmail.com

*Tac gia lién hé: longkttv@gmail.com; Tel: +84-914081981

Ban Bién tap nhan bai: 8/4/2023; Ngay phan bién xong: 12/6/2023; Ngay dang bai:
25/6/2023

Tém tit: Trong bdi canh chuyén do6i s6 va cong nghé 4.0 dang dién ra manh mé o tit ca
cac nganh, nghé, linh vuc tai cac nude trén thé gidi, trong d6 c6 Viet Nam, viéc thyc hién
chuyén d6i sb trong hoat dong du bao, canh bao khi twong thuy vian (KTTV) 1a mot xu
hudng tat yéu. Didu nay doi hoi cong tac quan 1y vé hoat dong du bao, canh bao KTTV
cling can phai ¢o nhimg diéu chinh, thay doi cin ban dé c6 thé lam t6t val tro cia minh.
D6 1a diéu chinh, thay d6i tir tw duy quan 1y dén Jphuong thirc diéu hanh, t6 chirc thuc hién
hoat dong dy bao, canh bao KTTV mat cach thong nhat, dong b9, hiéu qua. Khi do, cong
tdc quan ly hoat dong du bao, canh bao KTTV s€ tr6 1én dé dang hon, hiéu qua va tiét
kiém chi phi hon. Phuong phap phan tich, tong hop, thong ké duoc sir dung trong bai bao
nay dé danh gia va dé xuat dugc cac giai phap cu thé trong quan Iy hoat dong du bao, canh
bao KTTV khi thyc hién ing dung cong ngh¢ thong tin va chuyen d6i s6. Nhing két qua
nghién ctru nay la mot trong nhiing co s& dé dé xuét sira doi, bd sung cac quy trinh, quy
dinh phép 1y nhim nang cao hiéu qua quan 1y, giam sat hoat dong du bao, canh bao KTTV
trén pham vi ca nudc trong bdi canh chuyén déi sé va cong nghé 4.0.

Tir khoa: Quan 1y du bao, canh bao KTTV; Chuyén dbi s6; Cong nghé 4.0.

1. Mé dau

Chuyén di s6 1a qua trinh thay ddi tong thé va toan dién ctia cac ca nhén, to chirc vé
cach song, cach 1am viéc va phuong thirc san xuat dya trén cac cong nghé sé [1]. Chuyén
d6i s6 1a xu thé tat yéu va dang tro 1én phd bién, lan toa moi nganh nghé, linh vyc trén toan
cau. Khong ndm ngoai xu hudng do, chuyén doi sb trong linh vuc KTTV ciing dang dién ra
manh me tai cac nudc trén thé giGi, trong d6 c6 Viét Nam trén ca ba try cot chinh: quan
trac; Ivu trir va xu ly thong tin; du bao, canh bao KTTV. Cong nghé sO va thong tin ky
thut s6 di cung cip kha ning thu thap dit liéu chinh xac, lién tyc tir cac cam bién tur dong
va hé théng giam sat tur xa. Cac tram quan tric KTTV truyen théng ciing da duoc nang cap
dé thu nhan va truyén dit liéu theo thoi gian thuc dén nguoi dung. MO hinh thoi tiét s0
(NWP) phat trién cho phép phan tich dir liéu va dy bao thoi tiét voi do chinh xéac cao hon.

Trén thé gidi, sy tich lity cac tién bo trong khoa hoc may tinh, thiét ké phan cimg,
truyén thong va cong nghé pin trong hai thap ky qua da hinh thanh mét hé sinh thai khong
gi6i han thiét b cong ngh¢ thong tin dugc két ndi v6i nhau, c6 kha ning tu dong trao dbi
thong tin qua ha tang mang Internet (Internet van vat-IoT), d6 la mot hé sinh thai cong nghé
méi cta cac thiét bi két ndi v6i nhau va nd s& cho phép kich hoat hang ty thiét bi thong
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minh & tit ca cac tAng ctia mang may tinh. Ngoai ra, voi su phat trién vuot bac cia cong
nghé dién toan dam may (Cloud Computing), da va dang lam thay d6i cach to chuc théng
tin, dir liéu hién nay. Vi mo hinh tich hop dién toan dam may dién hinh cua, mot bén 1a
Data Producer (ngudi tao ra dir liéu va cung cip cho dién toan dam may), & giira 1a Hé
thdng dién toan dam may (hé thong tinh toan manh mé va théng minh), va & phia bén kia 13
Data Consumer (twong tac voi mot hé théng dam may dé str dung dir liéu) [2]. Trong bai
toan quan tric KTTV, c¢6 hai kich ban kha thi cho hé théng tram KTTV tg dong (AWS)
trong tuong lai: (i) Edged 10T AWS (tram tu dong st dung cong nghé internet van vat 16p
bién) va (ii) AWS (tram quan tric ty dong) a0 dwa trén dam may. Trong kich ban dau tién,
cong ngh¢ 0T cung voi cac thiét bi théng minh s& thay ddi cac dic tinh cua cac hé thong
quan tric bé mit truyen thong, c4c cong nghé moi s& bién AWS thanh mot thanh phan quan
trong trong hé thdng quan tric KTTV. Céc thiét bi Edged IoT AWS s& dong vai tro quan
trong trong viéc thu thap, xir 1y, luu trit va cung cap dir liéu cho nguoi dung cubi hodc phuc
vu cac bai toan tinh toan cao hon va hoat dong nhu cac H¢ théng xt ly bién (Edge
Processing Systems) [3—4].

Cuing theo bao cao cuia WMO, trong tuong lai gan, cac cong ngh¢ dot pha trong vién
thong va tinh toan c6 the loai b6 nhu cau str dung cac hé thong AWS hién nay [4]. Trong
truong hop nay, néu trién khai mang ludi quan trac trén cac khu vuc rong 16n véi hang
tram, hang ngan ndt va sir dung thiét bi do ing dung céng nghé mang khong day (LPWAN)
méi nhu cac cong nghé truyén thong khong day (LoRa hodc Narrow Band-10T), s& ¢6 kha
nang tao ra c4c tram KTTV ao dya trén nhu cau cy thé hodc sd thich nghién ctru cia mdi
don vi, ca nhan. Vi kich ban nay, ban d6 sb hoa cac vi tri cua thiét bi dau cudi ciing s&
hién thi tat ca cac thong tin Ve trang thai cua thiét bi dau cudi, sd lugng va loai cam bién
duogc két ndi véi cac nat va tan suit do cua mdi cam bién.

Déi v6i hé thdng thu thap va xir 1y s6 liéu KTTV: Theo xu hudng phat trién, thong tin,
dir liéu KTTV dang déan tré thanh yéu td quan trong nhat d6i véi hoat dong ctia moi nganh
nghé, linh vuc. Moi quyét dinh déu can dya trén két qua phan tich dir liéu. Do do, viéc xay
dung mot hé thong cong nghé thong tin (bao gdm phan cing, phan mem) c6 kha nang thu
thap, xur ly dir liéu ngay cang da dang, dung luong va tan suét trao doi 16n nhung van dam
bao tinh chinh xac, kip thoi, on dinh dé phuc vu cac cong tac chuyén mén la yéu cau thiét
yéu. Hién tai, cac nudc phat trién trén thé gidi deu da va dang dau tu, xay dung, hoan thién
hé théng quan tri dir lieu KTTV tap trung trén nén tang phén tich dir liéu lon (Big Data)

Véi sy phat trién manh mé vé cong ngh¢ quan trac cong ngh¢ luu trir va truyen thong
tin toc do cao da giip da dang hoa nguon dir liéu Ve mdi truong trai dat, bao gom tur khao
sat thue dia, quan tric tu dong trén mat dat, quan tric dua trén IoT, tir cac cam bién tur dong
trén tau, may bay khong ngudi 1ai (UAV) va tir cc hé thdng vé tinh giam sat Trai dat
(Earth Observation Satellite - EOS). Bén canh cac ngudn dir liéu rat 16n trén khong gian
ludi cua cac hé théng mo hinh sb khi twong, hai dwong & d6 phan giai ngay cang tinh hon
(do nang luc tinh toan duoc tang 1én vugt bac cua cac hé théng tinh song song hiéu nang
cao, cac siéu may tinh). Do do, dung lugng dit liéu quan trac, du bao trong cac linh vuc
khoa hoc Trai Dat duoc tang cap s6 mii sau m01 nam [5].

Dit liéu vé ra da thoi tiét va vé tinh thoi tiét cling 1a mot xu thé moi cua s6 liéu KTTV.
Hé théng mang 1udi ra da va vé tinh thoi tiét ngdy cang tinh vi s& hd tro rat 16n trong theo
ddi thién tai va du bao, canh bao sém cac hién tuong thoi tiét, thity van nguy hiém. Dé dam
bao chét luong cua dir licu ra da va vé tinh thoi tiét, thong thuong, cac dir liéu nay s& dugc
truyén den trung tdm dir liéu dién toan dam mdy tdp trung qua mang dé kiém soat. Tuy
nhién, nguon dir liéu quét lién tuc tir radar thoi tiét thé hé mai khién cho dung luong dir liu
tang theo cap sd nhan, trong khi mé hinh dich vu dién toan d4m may khong thé dap ing
yéu cau vé kiém soat, xir ly chat luong dir licu nay [6]. Vi vay, dé kiém soat, dam bao chat
luong dir lidu ra da thoi tiét, cung cap kip thoi cho hoat dong du bao, canh bao KTTV,
phuong phap két hop dién toan dam may va dién toan bién (edge) trong d6 cho phép ra da
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thoi tiét tro thanh mot thiét bi bién voi kha nang tinh toan va luu trit da duge ap dung [7].
Diéu nay d3 mé rong cac ngudn luc tinh todn va luu trit tip trung dén bién, giam dang ké ap
luc 1én bang thong mang. Mat khac, viéc sir dung dién todn ddm may nhu mot bd sung cho
nang luc tinh toan han ché hién nay.

Trong hoat dong du bao, canh bao KTTV, nhiing ndm gan day, chit luong du bao,
canh bao KTTV da dugc cai thién dang ké nho hé thdng quan tric hién dai, nang luc tinh
toan nhay vot khi c6 sy xuét hién cta cac siéu may tinh. Nhin chung, khong gian dé ting
cuong chét luong du bao van con rt 1on va c6 thé cai tién. Nho ung dung tri tu€ nhan tao
(AI) va cac cong nghé khoa hoc dit li€u, nhét 13 hoc may va khai thac dir liéu da nang cao
d6 chinh xac, thu hep khoang cach giita du b4o mé hinh sé va du bao nghiép vu. Céac ky
thudt Al ciing trich xuét thong tin khong thé c6 duoc tir md hinh dy bao bang cach két hop
két qua mo hinh véi s6 lidu quan tric dé cung cap hd trg quyét dinh bd sung cho nha du bao
va nguoi dung.

Yéu cau tong quat thuong dinh hudéng dén két qua chinh 13 phan loai duoc cac hién
tugng véi nhitng dic trung cu thé (c6 mua hay khong mua,...) va dinh luong hoa thong tin
vé nhitng yéu t& KTTV (dién bién ctia nhiét 6, d6 am, gid, mua,... theo thoi gian, khong
gian hodc cho mét dia diém cu thé). Cac thuat toan Hoc may (Machine Learning - ML),
Hoc sau (Deep Learning- DL) 1a cach thirc thuc hién cu thé cta khai niém tri tué nhan tao.
Viéc rng dung ML/DL 1a qua trinh Iya chon phu hop cho tirng dang bai toan dy bao KTTV
cu thé, thong qua tiép can theo chirc nang phan nhom/lya chon déc trung hodc theo chuc
niang cach hiéu cia mé hinh théng ké héi quy thong thuong [8].

Dé nang cao chat lugng du bao, canh bao KTTV, nhiéu nudc thé gidi da chuyén sang
hudng sang tiép can lién nganh, trong d6 wu tién ung dung nhitng thanh tyu dot pha trong
cong nghé thong tin no6i chung va trong linh vuc di li¢u 16, tri tu¢ nhéan tao noi riéng. Boi
kha niang tap hop thong tin tong hop da dang va kip thoi cho dy bao vién thong qua viée bd
sung cac cong cu trong nghiép vu voi tinh chit tryc quan, kip thoi dua trén nén tang dir liéu
16n va hé thong tri tué nhan tao. Cac hé thong nay ngoai viéc cho phép truy cip da dang cac
ngudn dir lidu, con cho phép dua ra cac “thong tin” kip thoi cho cac dur bao vién vé nhiing
nguy co, hé qua khic nhau trong cong tac du bao, canh bao KTTV, giam thiéu viéc bo sot
qué trinh giam séat dy bao. Co thé ké dén nhu Chuong trinh Phét trién ciia Lién Hop Qudc
(UNDP) di tao ra mot hé théng canh bao som da nguy co (MHEWS), ap dung Big data,
cong nghé Hoc may ML va Al dya trén dit lidu do cac nudc cung cip dé hd tro Georgia du
bao chinh xac va canh bao som cho nguoi déan, gitp giam 30% thiét hai nhan sy va tai
chinh. Hay tai My, Tap doan cong ngh¢ da qudc gia IBM d phat trién Big Data, xu ly Dur
lidu ¢o cau tric va phi cdu tric, duge xtr 1y boi Operations Risk Insight (ORI), mot nén tang
Big data ap dung Al va ML dé truc quan hoa va hd trg qua trinh ra quyét dinh, dwa ra téi 26
triéu dy bao hang ngay [9].

O trong nudc, Tong cuc KTTV cling dé va dang thuc hién nghién ctu, itmg dung cac
cong nghé cao va chuyén doi sb trong hoat dong quan tric, thu thap, luu trir thong tin, di
lidu va dy bao, canh bao KTTV. Pién hinh nhu viéc xay dung hé théng quan ly dir liéu
dung chung (CDH), xay dung hé thdng hd trg du bao SmartMET de tao ra cac ban tin dyu
bao diém,... dac biét phai ké dén viéc Trung tim Dy bao KTTV qudc gia tryc thudc Tong
cuc KTTV di tng dung céng nghé WEB-GIS dé tao ra cac ban tin canh bao cho Trung tim
hd trg dy béo thoi tiét nguy hiém khu viyc DPong Nam A, hay viéc thiét 1ap bo sung cac du
béo diém va cho phép lua chon linh hoat trén tang web cho 1anh thd nudc Lao trong pham
Vi cia bién ban ghi nhé giita Viét Nam va Lao tir ndm 2021 dén nay [10].

Trong nhiitng ndm vura qua, viéc rng dung tri tu¢ nhan tao dé nhan dang, hd tro dy bao
va du bao, canh bao cac hién twong khi tuong, thily van, hai vin nguy hiém nhu canh bao
dong cuc ngfm, nhan dang bao, ap thz?ip nhiét do1 hoat dong trén Bién bong, mua 16n di¢n
rong, khong khi lanh, dy bdo di thuong dong chdy thuy van, dy bado nudc bién dang, song
16m,... ciing duoc cac don vi truc thude Tong cuc KTTV nghién ctru thye hién [11-14]. Mot
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trong nhimg nghién ciru duoc céng bd & qudc té c¢6 tinh thuc tidn cao d6 1a d& xuit mot
phuong phap ning cao ning luc du bio mua, 1ii ciia mot cip mo hinh KTTV bang cach tao
ra lwong mua t6 hop két hop véi luong mua du bao dua trén ra da va sai s6 khong gian ciia
lrong mua du bao [15].

Tai cac don vi du bao thudc hé théng du bao, canh bao KTTV quéc gia cling da c6
nhirg nghién ctru budc dau vé tmg dung cong nghé Al trong viée thu thap dir liéu phuc vu
du bao thoi tiét, du bao man nhu Pai KTTV khu vue Trung Trung Bo [9, 16] va Pai KTTV
khu vie Nam B6 [9, 17]... dé nang cao chit lwong, hiéu qua phuc vu.

Dé c6 thé thuc hién tot cac bai toan dy bao, canh bao KTTV, viéc st dung cac siéu
may tinh v6i tbe d6 tinh toan 16n va nhanh ciing 14 thanh phan quan trong khong thé thiéu
trong viéc ing dung cong nghé cao va chuyén doi sb. Trude day, Tong cuc KTTV sir dung
cac may tinh bé song song con mot s han ché, thi nay da dugc thay bang hé thong siéu
may tinh CrayXC40 - hé thong tinh toan danh cho bai toan dy bao khi twong manh trong
khu vuc Dong Nam A. Hé théng nay duoc danh gia twong duong véi hé thong CrayXC40
ciia Co quan khi twong Singapore. Hé thong CrayXC40 cua Viét Nam duoc trang bi 56
may chu tinh toan véi trén 2.100 bo vi xur 1y, cho phép dat nang lyc tinh toan dat xap xi
80TFLOPS va thuc hién bai toan dy bao thoi tiét & quy mé 2-3 km cho toan bo 1anh tho
Viét Nam va Bién Pong, du bao 3 ngay trong thoi gian 30-40 phat. V&i hé thdng siéu may
tinh ndy, nganh KTTV di va dang thuc hién dong hoa sé liéu, tich hop toan bo cac hé théng
quan tric thoi gian thuc, bao gom vé tinh, radar, quan tric bé mat, do mwa tu dong,... trén
co s d6 dua ra cac tinh toan, phan tich du bdo cac hién tugng thoi tiét cuc doan trong
tuong lai, tir ngdy, tuan dén thang [18]. Bén canh do, Tong cuc KTTV ciing da phéi hop véi
cac vién nghién cuau, céc trung tdm nghién curu toan, Al cap nhat, dua vao cac cbng cu mai
dé tang cudng duoc tinh ty dong hda, sb hoa trong viéc thiét 1ap cac loai hinh ban tin du
bao KTTV va da budc dau mang lai hi¢u qua nhat dinh.

Nho ung dung kip thoi va hiéu qua cac thanh tuu tién bo khoa hoc, cong tac du bdo,
canh bao cua Nganh KTTV di c¢6 nhimng chuyén bién 13 rét ca vé luong va chat ciing nhu
da dang hoa hinh thic théng tin huéng dén timg ddi tugng sir dung. Cu thé nhu: Mo rong
thoi han du bao thoi tiét, canh bao sém thién tai téi 10 ngay; ndi dung va hinh thuc ban tin
da co nhiéu thay doi, tap trung cung cip cac thong tin du bao & quy mo nhé hon (cip
huyén, cip x3) va thoi gian dai hon. Du béo, canh bao cac thién tai KTTV nguy hiém ciing
c6 nhiéu cai tién nhu mua 16n dién rong da dugc canh bao trude 2-3 ngady voi d tin cay
khoang 75%; ddi v6i mua 16m cuc bd hodc mua 16n trong con dong, canh bao trude tir 30
phut dén 03 gi0; du bdo, canh bdo rét dam, rét hai gy ra boi khong khi lanh truée 02-03
ngay véi do tin cay 80-90%; du bao, canh bao cac dot nang nong dién rong trude tir 02-03
ngay véi do tin cdy tir 70-80%, thoi diém két thiic cac dot ning ndng dién rong chinh xac tir
80-90%;...[19-20].

Panh gia chung, viéc ing dung cac k¥ thuat tién tién trong thoi ky chuyén doi sé nhu
IoT, Al dir li€u 16n, dién toan ddm may,...trong linh vuc quan tric, xir 1y thong tin dir ligu
va dy bao KTTV trén thé gidi va & nude ta mang lai nhiéu loi ich, nhung ciing di kém voi
mot s6 han ché t6n tai va phu thudc vao ting khu vuc, timg co quan KTTV mdi nudce. Cy
thé: (i) dé trién khai cac cong ngh¢ mdi nhu IoT va big data, yéu cau mot ha ting mang
phuc tap va bang thong cao, do d6 rat kho trién khai & cac qudc gia hodc cac ving chua du
diéu kién; (i) su thanh cong cua IoT va big data ciing nhu cac cong nghé 4.0 phu thudc vao
kha nang thu thap dit liéu chinh xac va lién tuc. Viéc trién khai cac thiét bi cam bién va hé
thdng quan tric doi hoi dau tur va phat trién phic tap, dic biét 14 trong cac khu vuc khé tiép
can va thién tai khic nghiét. Viéc xir Iy va phéan tich mot khdi lwong dit liéu khong 16 tir cac
thiét bi quan tric hién dai. Cac k¥ thudt va cong nghé phirc tap nhu Al dugc sur dung dé Xu
ly dir liéu, du bao, canh bao KTTV chua giai quyét duoc cac bai toan du bao 16n va van
phai c6 nhitng hudng phat trién manh hon, ddc biét 1a cac khu vuc nhiét d6i nhu Viét Nam
c6 su bién dong 16n vé mit dong luc khi quyén.



Tap chi Khi tiwong Thaiy van 2023, 750(1), 16-28; doi:10.36335/VNJHM.2023(750(1)).16-28 20

Viéc ung dung cac nghién ctru 16i trong thoi ki 4.0 nhu Big-Data, Al vao nganh khoa
hoc trai dat n6i chung va trong linh vuec KTTV trén thuc té dang & giai doan bt dau nhung
c6 tiém nang phat trién manh mé. Viéc thiéu hut di liéu quan tric, giam sat trai dat va déc
thu, ban chat 1a mot bai toan du bao, khac voi nhitng thé manh trong phén tich dit liéu, tong
hop dit liéu va nhan dang dic diém ma cong ngh¢ Big-Data va Al dang dat duoc. Do do,
viéc thay doi, cap nhat phuong phap du bao can co6 nhiing nghién ciru, dat bai toan mot
cach phu hop dé c6 dugc nhiing ket qua trong thoi gian téi. Nhu vay co the thiy, viéc
chuyén dbi s6 trong nganh KTTV can tip trung chinh vao phuong thirc san xuét ra cac ban
tin dy bao KTTV & hai vin dé bao gdm: ing dung dwoc phat trién manh cia thoi ki 4.0
trong qua trinh tao ra ban tin du bao KTTV (vi du nhu cac cong cu mdéi dua trén Big-data,
Al) va ca viéc tiép can cap nhat, hd trg cac san phé‘im ¢t 161 dé du bao vién tao ra céc san
phém du béo - 1a dit liéu du béo tir cdc m6 hinh sé tri, dit liéu vién tham trong giam sat va
canh bao, du bao cuc ngin. San pham cudi ciing ctia nhing su thay d6i ndy chinh 1a mot co
s¢ dir liu du bao KTTV dang sb san sang ung dung madt cach linh hoat cho moi nén tang
va 1am dau vao cho cac loai mé hinh canh bao dy bao khac (du bao tac dong, du bao dua
trén thiét hai tai chinh..) [10].

Muc dich cua viée nghién ctru thuc trang vé mg dung chuyen doi s6 va cong nghé 4.0
trong hoat dong du bao va canh bao KTTV nham tong quan céc tiém nang, loi ich cia viéc
ap dung chuyén d6i s6 va cong nghé 4.0 trong linh vuc KTTV. Trén co so d6 dua ra cac
dinh hudéng vé quan 1y hoat dong du bio, canh bao KTTV trong bdi canh chuyén dbi sb
dam bao hi¢u lyc, hiéu qua.

2. P6i twong va phwong phap nghién ctru

2.1. Poi twong nghién ciru

Déi tugng nghién ciru 14 thyc trang cdng tac chuyén doi sd va ing dung cong nghé 4.0
trong hoat dong du bao, canh bao KTTV va viéc dinh hudng quan ly cac hoat dong nay
trong b6i canh tmg dung tlen b6 cong nghé nham nang cao hiéu qua phuc vu phat trién kinh
té - xa hoi, bao dam qubc phong, an ninh, nhat 14 trong cdng tac phong chéng thién tai;
pham vi nghién ctru dugc thyc hién dbi vai Nganh KTTV.

2.2. Phuwong phap nghién ciru

2.2.1. Phuong phap phan tich, tong hop cac tai liéu tham khao

Nghién ctru thuc hién: (i) Thu thip céc tai liéu sin ¢, bao gom cac quy dinh phap luat
hién ¢6 vé du béo, canh bao KTTV & Viét Nam; cac nghién ctru, gidi thi¢u vé chuyén ddi
) trong linh vuc KTTV da duogc cong bd chinh thtc, ¢ do tin cay; cac nghién ctru, dinh
huéng cua Bang, Nha nudce va cua Nganh vé cong tac dy bao, canh bao KTTV trong bdi
canh tng dung chuyén d6i sb; (II) Tong hop, phan loai, danh gia, phan tich, lya chon cac
thong tin, dit liéu thu thap duoc dé dam bao phu hop véi cac yéu cau, tir ¢ dé xuit cac giai
phap quan 1y trong hoat dong du bao, canh bao KTTV phu hop véi dinh hudng phat trién.

2.2.2. Phuong phap chuyén gia

Cung vdi tac dong cua BDKH, cong tac du bao, canh bao KTTV con dimg trude thach
thirc rat 16n cua nén cach mang cong nghiép s0 4.0, trong d6 nhimng cong nghé cii s¢ dugc
thay thé bang cac tién bd méi. Vi vy, viéc ing dung chuyén ddi sb trong cong tac chuyén
mon cling nhu trong cong tac quan ly du bdo, canh bao KTTV da va dang tr¢ thanh yéu cau
cap thiét nhung thuc té hién chua co cac quy dinh chi tiét vé khai niém, ti€u chi, phan loai,
danh gia kha nang ap dung cac tién bo nay. Do do, dé tim ra cach tlep can, phuong phép
danh gia phu hop voi van dé méi nay, nhom tac gia da tién hanh tham van kinh nghiém cta
cac chuyén gia vé KTTV trong qua trinh nghién ctru nay.
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2.2.3. Phuong phap lay phiéu diéu tra, khao sat

Nhim c6 duoc cac két qua danh gia téng thé vé& hé théng quan 1y du bao, canh bao
KTTV va kha nang ung dung chuyen d6i s6 trong linh vuc nay, nhom tac gia da thuc hién
thu thap thong tin thong qua céc phiéu diéu tra, khao sat bao gom: phleu lay ¥ kién cac don
vi thuge hé thong dy béo, canh bao KTTV quéc gia, phiéu ldy ¥ kién cac don vi quan 1y nha
nuéc vé KTTV & dja phuong va cac bd, ban, nganh ¢ trung wong va dia phuong c6 lién
quan, phiéu 1y y kién céac t6 chuc da dugc cip co thim quyén cip gidy phép hoat dong du
béo, canh bao KTTV. Pay la mét trong nhirng co s dé dua ra cac dinh hudng dé dé xuit
sira d6i cac quy dinh phép 1y vé du béo, canh bao KTTV trong bdi canh chuyén ddi sb va
ung dung cong nghé 4.0 cho phu hop.

3. Két qua va thao luin

Trong bdi canh tng dung chuyén doi sé va cong nghé 4.0 phat trién manh mé&, nham
dap ung yéu cau ngay cang cao ciia xa hoi thi céng tac du bao, canh bao KTTV ciing ngay
cang phai dugc cai tién, da dang hon, hudng té1 du bao tdc dong cua cac yéu td KTTV dén
doi séng, kinh té - x4 hoi, ddm bao phuc vu da muyc dich, nhiéu ddi tuong, nhiéu nganh
nghé khéc nhau va doi hoi sb hoa cao. Theo muc tiéu dit ra dén nam 2030 tai Chién luge
phat trién nganh KTTV dén nam 2030, tim nhin dén nam 2045, céng tac du bao KTTV
hang ngay trong diéu kién binh thuong c6 do tin cay dat 80-85%. Dy bao du do tin ciy quy
dao va cuong d6 ap thip nhiét d6i truée 02-03 ngay; ting thoi han canh bao quy dao va
cuong do bao trude 03-05 ngay. Dy bao, canh bao 1i du d6 tin cdy cho cac hé théng song
16n & Bac B trude 02-03 ngay, ¢ Trung Bo trude 01-02 ngidy, & Nam B trude 10 ngiy;
tang chat luong dy bao dinh lugng mua 16n trude 02-03 ngay 1én thém 5-10% so véi nam
2020; canh bao du do tin cay il quét, sat 16 dat trudc 06-24 gio; ting thoi han du bao thoi
tiét dén 10 ngay, du bao xu thé dién bién cac hién twong KTTV nguy hiém dén 1 thang,
canh bao hi¢n tuong ENSO va tac dong dén Viét Nam, dy bao han han, xam nhdp man tur
03 thang dén 01 nam. Cung cip 100% thong tin phan ving thién tai, rai ro thién tai, giam
sat bién doi khi hau, tai nguyen khi hau, tai nguyén nudc phuc vu xay dung, thyc hién cac
chién lugc, quy hoach, ké hoach phat trién kinh té - xa hoi, dy an trong dlem qudc gia [21].

Pé dat duoc cac muc tiéu trén cing véi viée ing dung chuyén ddi s6 va cong nghé 4.0,
Nganh KTTV can yu tién thyc hién ba nhom cong viée chinh phuc vu cong tac KTTV, bao
gom: (i) Piéu hanh, tac nghiép; (ii) Nguon luc, chinh sach; (iii) Cong nghé va Nhén thuc.
Ba nhom noi dung nay c6 moi quan h¢ tuong hod 1an nhau trong qua trinh trién khai thyc
hién nén can dugc quan tdm phat trién dong thoi. Trong do, h¢ thng diéu hanh tac nghiép
phai dam bao h¢ thdng thong tin dit lidu dugc tap trung, s6 hoa, chia sé trong nude va qudc
té phuc vu cong tac du bao, canh bao va truyén tin thién tai KTTV (Hinh 1).

A N

Al, Big Data, loT, ...

Ngubn lyc & Chinh séch
Cong nghé & Nhan thirc

D{r liéu Quéc té

<

Didu hanh & Tac nghiép >
)

Hinh 1. Méi quan hé twong hd trong chién lugc uu tién chuyén doi s6 linh vue KTTV.
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Trén co s& cac muc tidu phat trién chung ctia nganh, cong tac quan ly hoat dong KTTV
no6i chung va hoat dong du béo, canh bao KTTV nodi riéng ciing can thay ddi, diéu chinh
theo cac nhém nhiém vu sau:

3.1. Thay déi vé tw duy quan Iy

Xu huéng quan 1y trén nén tang chia sé dang la mot trong nhirng uu tién trong Ung
dung cong ngh¢ mai hién nay. Do do viéc thay doi tu duy trong cong tac quan ly va van
hanh tir thye hién quan trac, thu thap, xir 1y, quan 1y cac ngudn thong tin, dir liéu phuc vu
du bao, canh bao den thuc hién cac quy trinh, quy dinh chuyén mén vé du bao, canh bao
KTTV ciing khong ndm ngoai xu hudéng d6. Cu thé:

3.1.1. Thay d6i vé thuc hién quan tric KTTV phuc vu dy béo, canh bao

Dé giam bot chi phi trong van hanh, viéc quan trac KTTV bang cong nghé thu cong s&
dan duoc thay thé bang cong nghé khi thyc hién chuyén ddi sd. Theo xu hudng dé, hién
nay, cac phuong tién do tho so cac yéu té KTTV ciing dang timg budc dugc thay thé bang
cac may k¥ thuat sd; cac quan tric, do dac tir don chi tiéu dang dan dugc thay thé bang da
chi tiéu. Céc hé thdng quan tric tu dong ciing da va dang dugc dua vao s dung ngay cang
rong rai hon. Pic biét, cac cong nghé quan tric tir xa bang vé tinh, camera, Al cling dang
dugc ap dung, thir nghiém trén mang ludi. Phuong phap quan trac moi bang cong nghé vién
tham ciling dang dan chiém vi tri dang ké trong hoat dong quan tric phuc vu giam sat, du
béo trén dién rong vé KTTV. Nhu vay, viéc thuc hién do dac, quan traic KTTV hién da va
dang cO nhimg chuyén bién manh mé&. Tuy nhién, trong ky nguyén s hoa, yéu cau mang
lu6i quan tric can phai hudng dén phuc vu bai toan du bao thoi gian thyc voi do tré thoi
gian chi tur vai phut; cac thiét bi quan trac str dung cic cam bién thong minh, thong tin quan
trac phai duoc hd trg canh bao dén cac dy bao vién theo cac ngudng khac nhau va co thé
dugc truyén, luu trit theo cac cong nghé truyén din méi va Internet van vat (Hinh 2).

. BN

= i \‘ : Nang cap /

Hinh 2. So d6 minh hoa chuyén dbi s6 trong linh vyc quan tric KTTV.,

3.1.2. Thay d6i vé cung cap thong tin, dit liéu nhanh chéng phuc vu du béo, canh béo

Véi sy phét trién manh mg cua cong ngh¢ thong tin va truyén thdng ndi chung va sy
phét trién caa ha tang thdng tin quoc gia ndi riéng, viéc thuc hién quan tric tha cong khong
con phu hgp. Céac hé thong quan tric tu dong dan duoc thay thé, thuc hién truyén tin theo
thoi gian thuc hoan toan vé trung tdm xir ly cach xa hang tram, tham chi hang nghin km dé
phuc vu cho viéc dua ra cac du bao, canh bao KTTV kip thoi, chinh x4ac hon. Tuy nhién, dé
dam bao viéc thu nhan, quan ly cac nguén thdng tin dir liéu, doi hoi ha ting céng nghé
thdng tin cua Tong cuc KTTV can phai duoc hoan thién ¢ ca cip trung wong va dia
phuong; trong d6, hé théng quan ly, chia s¢ dir liu tap trung cua nganh KTTV phai dugc
tich hop vai co so dir lieu KTTV qudc gia trén nén tang cong nghé xu 1y dix liéu 16n. Nho
do6, cac co quan, to chirc trong Tong cuc KTTV, trong B6 Tai nguyén va Moéi trudng, thim
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chi v6i cac BO, nganh, dia phuong sé ting cudng su lién két, trao doi, cung cp thong tin
v6i nhau dé phuc vu cong tac du bao, canh bao KTTV dam bao hiéu qua hon; ddng thoi
qua d6, déu c6 thé dé dang nam bat dugc nho thong tin trén hé thong Diéu nay sé& gitip tang
tinh minh bach trong t6 chitrc va tdi wu hiéu sudt 1am viéc cua tat ca cac thanh vién trong to
chuc.

Bén canh d6, do s6 liéu quan tric KTTV c6 vai trd 1a théng tin ddu vao trong xay dung
céc chién luoc, quy hoach, ké hoach, dy 4n phat trién kinh té - xa hoi; cac thdng tin dy béo,
canh béo thién tai KTTV ciing c6 vai trd vo cung quan trong trong doi sdng kinh té - x3 hoi,
nhét 1a trong cong tac phong, tranh, giam nhe thiét hai do thién tai gay ra. Vi vay, viéc
chuyén d6i s6 trong linh vuc thong tin dit liéu KTTV phai wu tién vao tap trung hoa sb liéu,
s6 hoa cac tai liu cu bang gidy, ap dung cong nghé chia sé s6 liéu dién toan dam _may dé
tang t6i da kha ning luu trit va gitp cho cic du bao vién dé dang truy cép, xu ly s lidu d@é
xdy dung ban tin du bao, canh bao KTTV moi lac, moi noi dap Gmg yéu ciu cua cac ddi
tuong st dung. Nho d6, cac nha quan 1y ciing d& dang theo ddi va cip nhat thong tin dé
nhanh chéng dua ra cac quyét dinh chinh x4c trong du béo, canh bio KTTV, nhit 1a trong
diéu kién thoi tiét, thity van nguy hiém can phai dua ra nhiing nhan dinh doi hoi c6 do
chinh xéc cao, kip thoi dé cac cip, cic nganh dua ra cac phuong an chi dao phong chdng
thién tai hiéu qua, giam thiéu thiét hai do thién tai gay ra (Hinh 3).

entral Data Hub

 Management Software

 ORACLE DATABASE

Hinh 3. So dd minh hoa chuyén ddi s6 trong linh vuc théng tin dir liéu KTTV.

Viéc quan 1y thong tin dir liéu KTTV bang co sé dit liéu tap trung CDH ciing ¢6 vai trd
vO cling quan trong trong cong tac chuyén doi s nham dam bao tinh dong bo, théng nhét
toan by dir li¢u thu nhan duogc tor mang ludi quan tric KTTV quéc gia dén céc dir liéu
KTTV thu nhan dugc tir cac tram KTTV chuyén dung cua cac bg, nganh, t6 chirc, ca nhan
dé phuc vu cho cong tac du bao, canh bao KTTV. Co s¢ dit liéu nay 1a tai san cua don vi
thyc hién dy bédo cling nhu cia don vi quan 1y nha nudc vé KTTV, n6 gitp cho viéc quan
1y, khai thac va st dung dir liéu duogc thuén loi hon.

3.1.3. Thay d6i vé thuc hién cong tac chuy@n mdn du béo, canh bao KTTV
3.1.3.1. Xay dung hé théng hd tro du bao théng minh

M0t trong nhiing yéu cau quan trong nhét de tang cuong nang luc du bao 2 can phai
xay dung cac hé théng hd tro k¥ thuat, phat trlen cong ngh¢ du bao sO; xdy dung hé théng
mo hinh khu vue phan giai cao, dong hoa so lidu tir nguon sd lidu radar thoi tiét, vé tinh,
tram tham khong vo tuyen. Song song voi do 1a mot co s dir ligu du bao KTTV dang $0,
san sang ung dung mot cach linh hoat cho moi nén tang va lam dau vao cho cac loai mod
hinh canh bao, du bao khac. Tuy nhién, dé thuc hién duoc chuyén ddi sb trong cong tac du
bao, canh bao KTTV, can phai tap trung vao viéc xay dung hé thdng tinh toan hiéu ning
cao hay cac siéu may tinh, st dung cac hé théng hd tro du bao thong minh nhu Smartmet
dé co thé hiéu chinh va du bao trén ludi; dong thoi can tap trung phat trién cac mo hinh sb
phan giai rat cao c6 dong hoa sb liéu quan tric dia phuong nhim nang cao do chinh xac,
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tinh kip thoi cua cac san phém du bdo, canh bao, hi¢u qua cua chét luong dich vu cong va
nang cao nang luc canh tranh cua cac don vi (Hinh 4).

Digital
Prediction

Hinh 4. So d6 minh hoa chuyén ddi s6 trong linh vuc du bao, canh bao KTTV.

Voi hé théng hd tro du bao thong minh, viéc dy bdo, canh bado KTTV da va duogc trién
khai thyc hién thong qua cac hoi thao truc tuyén giita cac don vi du bao ¢ trung wong va dia
phuong, giﬁ:a cac don vi du bao ¢ Dai KTTV khu vyc véi don vi du bao Dai KTTV tinh.
Pong thoi, viée thye hién dy bao khong glay cling dugc trién khai manh mé trong nhiing
nam gan day, x6a bo dan cac ban do hinh thé thoi tlet dugc vé bang phuong phép tha cong,
thay ba}ng thuc hién du bao théng qua cac ban d6 s6, tham khao két qua du bao cia cac mé
hinh so.

3.1.3.2. Cung cap thong tin vé dy bao, canh bao dua trén nén tang sb

Dé dap ung dugc yéu cau ngay cang cao cua xa hoi, hudng toi phuc vu da muyc dich,
nhiéu d6i tuong, nhiéu nganh nghé khac nhau, cdc san pham dy bao, canh bao KTTV can
dugc cai tién, thay doi noi dung, chi tiét hoa cac ban tin du bao KTTV mang tdi cac san
pham chét lugng, dich vu dap tng duoc nhu cau clia timg d01 tuong su dung. Bén canh do,
thong tin du bao, canh bao KTTV ciing can phai dugc truyén tai ¢ nhiéu dang va phuong
thirc khac nhau. Hién nay, thong tin du bao thoi tiét ciia cac co quan khi tugng trén thé giéi
duoc truyen tai trén cac nén tang sé nhu Zalo, facebook,.... ¢4 mang lai hidu qua rd rét. Do
do, viéc tlep can va thuc hién dang tai thong tin du bao, canh bao KTTV théng qua nén
tang sd can dugc quan tAm ddy manh nham truyén tai thong tin toi ngudi sir dung voi thoi
gian nhanh nhét, don gian va dé hiéu nhat va c6 thé truyén tai dugc nhiéu thong tin can
thiét nhat, truc tiép dén timg d6i twong st dung.

3.2. Thay doi vé phirong thirc quadn Iy, diéu hanh

Vi viée ing dung cong nghé s6, ban than chtrc nang quan ly nha nuéc vé du bao, canh
bao KTTV ciing co su diéu chinh, chuyén d6i. Chuyén dbi sd, Ung dung céng ngh¢ mai da
lam thay ddi tir nhan thirc dén phuong thirc thuc hién, giai quyét cac van dé lién quan dén
hoat dong du bao, canh bao KTTV. Do d6, phuong thic quan ly, diéu hanh ciing can phai
chuyén déi kip thoi nham khai thac t6i da hiéu qua cic ngudn luc, nhit 1a cac ngudn luc
méi do cude cach mang cong nghiép 1an thir tw mang lai.

3.2.1. Hoan thién co ché, quy trinh, quy dinh phép ly vé dy bao, canh bao KTTV

Viéc hoan thién méi truong phap ly vé du bao, canh bao KTTV khi thuc hién chuyén
ddi s6 1a vo cung quan trong nhiam dam bao tinh nguyén tic, dong bo, thong nhat trong
quan ly, thuc ddy hoat dong du bao, canh bao KTTV phat trién cling nhu dé cao trach
nhiém cua cac don vi quan ly. Pac biét uu tién xay dung cac co ché, chinh sach thuc day
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d6i méi sang tao, huy dong hiéu qua moi ngudn luc phat trién va tao méi truong dau tu
kinh doanh vé dy bdo, canh bao KTTV thuén loi, cong béng cho céc td chirc, ca nhan khi
tham gia. Dbé thuc hién duoc chuyén dbi sb trong hoat dong du bao, canh bao KTTV, cac
quy trinh, quy dinh chuyén mén ciing phai dugc didu chinh theo huéng “mé”, dam bao co
su két ndi, chia sé¢ dé cac td chirc, ca nhan cung tham gia thyc hién nhung van phai thuc
hién theo nguyén tac chung, dac bi¢t l1a theo quy dinh vé du béo, canh bao KTTV caa T
chirc Khi twong Thé gidi.

Bén canh do, dé c6 cac thong tin dau vao cho cac mo hinh s6 du bao, canh bao KTTV,
bén canh cc ngudn thong tin, dir liéu thu thap dugce tur nguon mang ludi tram KTTV qudc
gia, mang luo6i tram quan tric KTTV chuyén dung, ngudn thong tin vé cac hoat dong kinh
té - xa hoi de lam dau vao cho dy bdo tac dong, hudng t6i timg ddi twong st dung cling can
duoc cung cp va Luat hoa ndi dung nay. Song hanh v6i do 1a nhiing quy dinh vé bao mat
thong tin, bao vé quyén va loi ich cua cac don vi khi tham gia chia sé thong tin phuc vu dy
béo, canh biao KTTV ciing nhu cac don vi truc tiép ban hanh cac ban tin dy bao, canh bao
KTTV. bay khong chi tao hanh lang phap ly ma con la la chan bao vé hoat dong du bao,
canh bao KTTV trén moéi truong s6 cho tat ca cac don vi tham gia thuc hién du béo, canh
bdo KTTV va cac don vi ciling cap thong tin dir liéu phuc vu du bao, canh bao KTTV.

3.2.2. Sb hda hoat dong quan ly dy bao, canh bao KTTV

Pé dam bao cong tac chi dao, kiém tra, giam sat cong tac dy bao, canh bdo KTTV cua
cac don vi thyc hién du bdo, canh bdo KTTV trong bdi canh chuyén ddi sb va ung dung
cong nghé 4.0, can phai co cac cong cu hd trg, cac phan mém quan 1y trén nén tang s6 cho
C4c can b quan 1y. Cong tac du bao, canh bao KTTV da duoc s hoa, duge thuc hién trén
moi truong cong nghé tién tién tir s6 liéu dau vao cho dén thyc hién céng tac chuyén mon,
doi hoi cong tac quan 1y ciing phai dugc chuyén ddi tir phuong thirc “quan ly thu cong”
sang phuong thirc “quan 1y ty dong”. Mot trong nhiitng yéu cau tdi thiéu nhat phuc vu quan
Iy nha nudc vé du bdo, canh bdo KTTV hién nay doé l1a viéc xay dung cong cu thuc hién
giam séat, kiém tra, danh gia chat lugng san pham dy bao, canh bdo KTTV nham dam bao
minh bach, cong béng gitra cac don vi tham gia thuc hién dyu bao, d@)ng thoi t6i vu hiu suét
lam viéc cho cac can bd quan ly.

3.2.3. Pay manh nén hanh chinh céng nghé sb vé du béo, canh bao KTTV

S6 hoéa nén hanh chinh céng vé cong tac du bdo, canh bao KTTV thong qua viéc cong
khai, minh bach cac tha tuc hanh chinh; thyc hién cit, giam cac dleu kién cap gidy phép
hoat dong du bao, canh bao KTTV; day manh viéc thuc hién cung cap dich vu ~cong tryc
tuyen thi tuc hanh chinh sd, tao diéu kién thuan loi, rat ngan thoi gian giai quyét vige cap
gidy phép hoat dong du bao, canh bao KTTV cho cac t6 chirc, ca nhan c6 nhu cau. Pay
ciing 1 diéu kién can thiét dé nang cao ning lyc canh tranh trong hoat dong du bo, canh
bdo KTTV, nhét 1a d6i véi cac don vi du bao, canh bao KTTV cong 1ap, dang hoat dong
dudi su bao trg cua nha nudc.

3.3. Thay doi vé t6 chire thuc hién
3.3.1. Nang cao chét lugng doi ngii can bo lam cong tac quan ly

D41 ngti can bd thuc hién cong tac quan 1y nha nudc vé du bao, canh bao KTTV céan
phai c6 tw duy méi va tam nhin thoi dai. D6 1a kha ning nhéan dién va giai quyét cac van dé
moi phat sinh cling nhu nhirmg van dé cii da thay d6i trong qua trinh quan ly do tac dong
cua cong tac chuyen d6i s6. Pong thoi, doi ngii can bo quan 1y can phai co kha ning tong
hop thong tin, biét sir dung, khai thac hé théng co so dit liéu KTTV phuc vu cong tac quan
1y hoat dong du bdo, canh bao KTTV.
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3.3.2. Chuyén d6i nhan thtc, quy trinh l1am viéc

Viéc thay doi quy trinh lam viéc hay don gian chi la tung budc thay dbi théi quen cong
viéc hang ngay cua Ccac co quan, don vi va nhét 1a cic cip quan 1y vé hoat dong du béo,
canh bao KTTV bang tmg dung, st dung cong nghé thong tin. Chuyén dbi s& gitip cac nha
chirc trach dé dang quan 1y cong viéc, khong can phai dén tan ting don vi du bao, canh bao
KTTV dé kiém tra viéc thuc hién. Nho hé thong bao cdo thong sudt, kip thoi, cac nha lanh
dao ra quyét dinh nhanh chong va chinh xac hon. Qua d0, cac nha quan 1y ciing s& danh gia
duoc hiéu suét 1am viéc cua tng co quan, don vi thuc hién du bao, tham chi 1a hi¢u suét
lam viéc cua timg du bao vién dua trén chinh cac san phdm dy béo, canh bao KTTV ma ho
1am ra; dong thoi phat hién dugc cac cac dy bao vién la cac nhan luc quy dé tap trung boi
dudng phat trién nhim tao ra dugc cac ban tin du bao, canh bao c6 do chinh xac cao hon.

4. Két luan va kién nghi

Thoi gian qua, viéc tng dung chuyén d6i sd va cong nghé 4.0 & Tong cuc KTTV di co
nhiéu thanh tyu va dat dugc nhitng két qua tich cuc. Cac ban tin du bao, canh bao KTTV ¢6
do tin cdy cao hon, thoi gian dy bao dai hon giup nguoi dan, cac t6 chirc va cac linh vuc
chi dong hon trong viéc dua ra quyét dinh cac hoat dong tng phé véi thoi tiét, thién tai,
giam thiéu thiét hai. Tuy nhién, dé dam bao cong tac dy bao, canh bao KTTV hoat dong
dong b, hi¢u luc, hiu qua trén pham vi ca nudc trong bbi canh ung dung cic cong ngh¢
moi, tién tién, viéc diéu chinh, thay ddi tir tw duy quan ly dén phuong thire diéu hanh, t6
chure thuc hién trong hoat dong du bao, canh bao KTTV la vo cung can thiét.

Thir nhat, thay doi tu duy trong cong tic quan 1y va van hanh tir thyc hién quan tric,
thu thap, xtr 1y, quan 1y cac ngudn thong tin, dit liéu phuc vu du bao, canh béo dén thuc
hién cac quy trinh, quy dinh chuyén mén vé dy bao, canh bao KTTV dam bao cic san
pham dy bao, canh bao KTTV phai dap tmg dugc yéu ciu ngdy cang cao cia xi hoi, hudng
t61 phuc vu da muc dich, nhiéu dbi tugng, nhiéu nganh. nghé khac nhau; duoc truyén tai toi
nguoi sir dung vdi thoi gian nhanh nhat don gian va dé hiéu nhét va c6 thé truyén tai duoc
nhiéu théng tin can thlet nhat, truc tiép dén timg ddi tuong sir dung.

Thir hai, thay d6i vé phuong thiic quan 1y, diéu hanh, trong d6 viéc hoan thién co ché,
quy trinh, quy dinh phép 1y vé dy béo, canh bao KTTV 1a yéu t6 cot 15i ciia van dé. Cac
quy dinh phép ly phai dugc diéu chinh theo huéng “md” nhung van phai dam bao thyc hién
theo nguyén tic chung, thong tin, dit liéu duoc quan 1y tap trung, chia sé nhung van phai c6
tinh bao mat cao, khong chi 14 tao hanh lang phap 1y ma con 1a 14 chin bao vé hoat dong dur
bdo, canh bao KTTV trén moi truong sb cho tat ca cac don vi tham gia thyc hién du béo,
canh bao KTTV ciing nhu cac don vi cung cap thong tin dir liéu lam du vao cho hoat dong
du bao, canh bao KTTV.

Thtr ba, phai xay dung dugc cac cong cu ho tro, cac phﬁn mém quan ly trén nén tang )
cho cac can b quan ly. Thyc hién chuyén d6i phuong thirc quan 1y sang quan 1y tu dong,
quan 1y tap trung; ddy manh nén hanh chinh céng nghé sé vé du bao, canh bao KTTV gop
phan day manh x3 hoi hoa cong tac du bao, canh bao KTTV, qua d6 _nang cao nang luc
canh tranh trong hoat dong du bao, canh bdo KTTV hudng tdi cung cap cac san pham du
bao, canh bao KTTV ngay cang c6 d6 tin cdy cao hon, hudng toi nhleu dbi tuong st dung
hon va dugc truyén tai nhanh chong, kip thoi hon trén cac nén tang s0.

Cubi cung, thay ddi vé viée to chire thuc hién, trong do doi ngti can bd thuc hién cong
tac quan 1y nha nude vé du bao, canh bao KTTV can phai ¢6 tu duy méi va tam nhin thoi
dai; tung budc thay d6i thoi quen cong viée hang ngay cua cac co quan, don vi va nhat 1a
cac cap quan 1y vé hoat dong du bao, canh biao KTTV bang tng dung, sir dung cong nghé
théng tin.

bong gop cua tac gia: Xy dung y tuong nghién cou: V.D.L.,, T.Q.N.; Xu ly s6 liéu:
N.T.T.L., P.H.H.; Viét ban thao bai bao: V.D.L., N.T.T.L.; Chinh stra bai bao: T.Q.N.



Tap chi Khi tiwong Thaiy van 2023, 750(1), 16-28; doi:10.36335/VNJHM.2023(750(1)).16-28 27

Loi cam on: Bai bao hoan thanh nhd vao két qua cua nhiém vu: “Nghién ciru co so 1y luan
va thuc tién dé xuét hoan thién céc quy dinh phap luat vé du bdo, canh bao khi tuong thuy
van phuc vu quan 1y nha nuéc”, ma s6: TNMT.01.28 thudc Chuong trinh khoa hoc va cong
ngh¢ trong diém cép bd “Nghién ciru co so 1y luan va thyc tién phuc vu xdy dung, hoan
thién chinh sach, phap luat vé tai nguyén va moi trudng giai doan 2021-2025”, ma sb
chuong trinh: TNMT.01/21-25.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong co sy tranh chip lgi ich trong nhom tac gia.

Tai liéu tham khao

1.
2.

3.

10.

11.

12.

13.

14.

Bo Théng tin va Truyén thong, Cam nang Chuyén ddi s, 2021.

Shi, W.; Cao, J.; Zhang, Q.; Li, Y.; Xu, L. Edge Computing: Vision and Challenges.
IEEE Internet Things J. 2016, 3(5), 637—646. doi:10.1109/JI10T.2016.2579198.
Pietrosemoli, E.; Rainone, M.; Zennaro, M. On Extending the Wireless
Communications Range of Weather Stations Using LoRaWAN. In Proceedings of
the Proceedings of the 5" EAI International Conference on Smart Objects and
Technologies for Social Good; Association for Computing Machinery: New York,
NY, USA, 2019, pp. 78-83.

Guide to Instruments and Methods of Observation, Volume Il — Observing
Systems. World Meteorological Organization: Geneva, 2018.

Sugumaran, R.; Burnett, J.; Armstrong, M.P. Using a cloud computing environment
to process large 3D spa- tial datasets. In H. Karimi, ed., Big Data: Techniques and
Technologies in Geoinformatics, CRC Press, Boca Raton, FL, 2014, pp. 53-65.
Zhangwei, W.; Hao, C.; Han, W. Research on improving detection capability of
small and medium scales based on dual polarization weather radar. Proceeding of
the 2019 international conference on meteorology observations (ICMO), 2019, pp.
1-7.

Ramamurthy, M. Geoscience cyberinfrastructure in the cloud: Data-proximate
computing to address big data and open science challenges. Proceeding of the 2017
IEEE 13" international conference on e-science (e-science), 2017, pp. 444445,
Chen, R.; Zhang, W.; Wang, X. Machine Learning in Tropical Cyclone Forecast Modeling:
A Review. Atmosphere 2020, 11, 676. https://doi.org/10.3390/atmos11070676.

Truc tuyén: https://monre.gov.vn/Pages/ung-dung-khi-tue-nhan-tao-trong-hoat-
dong-tac-nghiep-ve-khi-tuong-thuy-van.aspx (Truy cap: 29/3/2023)

Truc tuyén: https://baotainguyenmoitruong.vn/tien-toi-he-thong-du-bao-dinh-luong-
so-phuc-vu-chuyen-doi-so-trong-linh-vuc-khi-tuong-thuy-van-348288.html  (Truy
cap: 23/12/2012)

Manh, N.V. va cs. Nghién ctru co s¢ khoa hoc va giai phap tng dung tri tu¢ nhan
tao dé nhan dang, hd tro du bao va canh bdo mot sb hién tuong khi tugng thuy van
nguy hiém trong bdi canh bién ddi khi hau tai Viét Nam, Dé tai NCKH cép Nha
nudc cua BO Tai nguyén va Méi truong, M3 sb: BDKH.34/16-20, 2020.

Tién, D.D. va cs. Nghién ctru xdy dung hé thong tri tué nhan tao ing dung trong du
béo xody thuan nhiét d6i ¢ Bién Pong va anh hudng dén Viét Nam han dén 3 ngay.
Dé tai NCKH cép Nha nudc ciia BO Tai nguyén va Mbi trudng, Ma sb: KC-4.0/19-
25, 2022.

Ha, B.M. va cs. Nghién ctru d6i méi cong nghé du bao song bién, nuée dang do bio
thoi han 24 gid bang ki thuat xu Iy dir liéu 16n va hoc may, Bé tai NCKH cép B9,
Ma s6: TNMT.2022.06.04.

Thanh, N.H. va cs. Nghién ctru img dung cong nghé s6 méi dé du bao dinh lugng
mua han cyc ngin cho khu vyc trung du, mién nai Viét Nam. Dé tai NCKH cip Bo,
Mai s6: TNMT.2022.06.06.


https://doi.org/10.3390/atmos11070676

Tap chi Khi twong Thiiy van 2023, 750(L), 16-28; doi:10.36335/VNIHM.2023(750(1)).16-28 28

15. Nguyen, H.M.; Bae, D.H. An approach for improving the capability of a coupled
meteorological and hydrological model for rainfall and flood forecasts. J. Hydrol.
2019, 577(2), 124014.

16. Xay dung cong cu wdc lugng mua tir ¢ phan hoi radar bang cong nghé AL Tap chi
Khi twong Thuy van 2023, 747, 70-80.

17. Quyén, L.N.; Hung, N.V.; Long, D.T.; Quyét, L.D.; Pong, N.P.; Thanh, D.Q.;
Diing, L.M.; Thao, N.T.T.; Trang, H.T.P.; Hoat, B.H. Nghién ctru, xay dung va
trién khai thur nghi¢m h¢ théng canh bao sém ngap lut d6 thi dua trén nén tang tri
tué nhan tao tai Thanh phé H6 Chi Minh. Tap chi Khi twong Thity vin 2023, 747,
81-97.

18. Truc tuyén: https://monre.gov.vn/Pages/chuyen-doi-so---cu-hich-cho-nganh-khi-
tuong-thuy-van.aspx (Truy cap: 08/2/2022)

19. B4o céo s6 762/TCKTTV-QLDB ngiy 20 thang 6 nim 2022 cua Tong cuc Khi
tuong Thuy van vé két qua thyc hién Nghi quyét sé 54-NQ/TW ngay 14 thang 9
nam 2005 ctia B Chinh tri khéa IX vé phat trién kinh té - xd hoi va bao dam quéc
phong an ninh ving ddng bang song Hong.

20. B4o céo s6 350/TCKTTV-QLDB ngay 31 thang 3 nam 2023 ciia Tong cuc Khi
tuong Thuy vin vé tong két 10 nam thuc hién Nghi quyét s6 24-NQ/TW khda XI vé
chu dong Gmg pho voi bién doi khi hau, ting cudng quan 1y tai nguyén va bao vé
moi trudng.

21. Quyét dinh s6 1970/QD-TTg ngay 23 thang 11 ndm 2021 cta Thu twéng Chinh phu
quy dinh Chién luoc phat trién Nganh Khi twong Thuy vin dén nam 2030, tim nhin
dén nam 2045.

Management of hydro-meteorological forecasting activities in
the context of digital transformation and the 4.0 technology:
Current situation and solutions

Vu Duc Long"", Nguyen Thi Thu Loan?, Tran Quang Nang!, Pham Hoang Hung*

! Department of Hydro-Meteorological Forecasting Management, Viet Nam
Meteorological and Hydrological Administration; longkttv@gmail.com;
loanthunguyen268@gmail.com; trannang030984@gmail.com; phhung@gmail.com

Abstract: In the context of digital transformation and the 4.0 technology taking place
across all sectors and industries worldwide, including Vietnam, the implementation of
digital transformation in hydro-meteorological forecasting (HMF) activities is an essential
trend. This requires fundamental adjustments and changes in the management of
forecasting and HMF operations to effectively fulfill their roles. This includes adjustments
and changes in management thinking, operational methods, and organizational
implementation of forecasting and HMF activities in a unified, synchronized, and efficient
manner. As a result, the management of forecasting and HMF activities will become
easier, more efficient, and cost-effective. The analytical, synthesis, and statistical methods
used in this study are employed to evaluate and propose specific solutions in the
management of forecasting and HMF activities when applying information technology and
digital transformation. These research findings serve as a basis for proposing
modifications and additions to processes and legal regulations aimed at enhancing the
effectiveness of forecasting and HMF management and supervision nationwide in the
context of digital transformation and the 4.0 technology.

Keywords: Management of Hydro-Meteorological; Digital Transformation; The 4.0
Technology.



