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Tém tit: Bai bio nay nghién ciru, danh gia, xay dyng quy trinh canh bao set cho khu vyc
Gia Lam—Ha Noi. Str dung cac ngudn sb liéu gdm: 139 ngay c6 nhidu loan cudong do dién
truong trén tong sd 521 ngay do dac cta thiét bi do cuong d6 dién truong (EFM—100) dat
tai tram Pha Thuy thudc Gia Lam—Ha Noi, trong khoang thoi gian tir 2017 dén 2019; s6 liéu
dinh vi sét; sb liéu radar thoi tiét; s6 liéu vé tinh Himawari. Phuong phap canh bao dugc ap
dung 14 phuong phéap “hai viing”, viing can canh bdo AOC véi ban kinh 10 km tir vi tri tram
do dién truong va ving canh bio WA (md rong thém 20 km tir ving AOC). Cac chi sb
thong ké duoc dung dé danh gia chat luong canh béo, theo thoi gian ca ngay va budi chiéu,
két qua cho thay ty 18 canh bao dung POD cho viing AOC tuong tmg 13 86,99% va 88,0%.
Ty 1€ canh bao khong thanh cong FTW cho ving AOC tuong tmg 1a 13,01% va 12,0%. Ty
1¢ canh bao khong FAR tuong tng 1a 24,14% va 18,52%. Thoi gian canh bao sét trung binh
1a truge 31,6 phut, day la thoi gian kha hiru ich cho cong tac chuan bi phong tranh sét cho
nhiéu linh vuc trong doi séng xa hoi.

Twr khoa: Dién truong khi quyén; Dinh vi sét; Radar thoi tiét; Anh may v¢ tinh.

1. Mé dau

Viét Nam nam ¢ tim déng Chau A, mot trong ba tim dong trén thé gidi, c6 dong sét
manh. Hoat ddng sét anh huong truc tiép dén kinh té xa hoi, dén qua trinh cong nghiép hoa
hién dai hoa dat nude. Trong gan ba thap ky gan déy, rit nhiéu cong trinh, duong day tai
dién, kho tang, cac thiét bi nganh buu chinh vién thong, san bay, khu cong nghiép, thiét bi
nghién ctru khoa hoc, thiét bi nd min,....v.v, da bi sét danh hong hodc pha hury hoan toan, gay
thiét hai rat 16n. Ngoai thiét hai vé kinh té, sét con gdy thiét hai v& nguoi, gay tdm Iy hoang
mang cho con ngudi [1-6]. Do d6 viéc canh bao va phong chdng sét ngay cang trd nén hiru
ich. Trong d6 viéc canh bao sét 1a mot cong viée quan trong, can duoc quan tam, Viec nay sé
hd trg tot cho viée phong chong sét. Tuy nhién, viéc canh bao sét doi hoi nhiéu van de lién
quan, cu thé 1a cic ngudn sb liéu st dung, khu vuc canh bao, phuong phap xu 1y sb liéu,
phuong phap canh bao va phuong phap danh gia két qua canh bao.

Van dé nghién cltu canh bao sét cho mét khu vuc cu thé da va dang dugc thuc hién &
nhiéu noi bai nhidu nha nghién ctru sét trong cac cong trinh [7-24]. Tuy vay cac hé thong
dinh vi sét trong cac nghién ctru noéi trén co nhiéu dang khac nhau. Mdt s6 hé thiét bj dinh vi
sét c6 chi phi kha dit va vi vy cac nudc chua c6 tiém luc kinh té manh kho c6 kha ning dau
tu. Cling c6 mot sb hé thiét bi thiét co chi phi thép, tuy nhién s6 liéu cua no, c6 do chinh xéac
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chua cao, hiéu suat phat hién thap, sai s6 16n va s6 lidu can phai xu 1y thém. Cac nghién ciru
cho thiy chat lugng canh bao sét phy thude chi yéu vao: ngudn sé lidu sir dung, phwong phap
xir 1y s6 liéu, phuong phép canh béo sét va tinh chit dia phuong ctia hoat dong dong sét.
Nhom tac gia trong cong trinh [ 19], thuc hién canh bao sét cho khu vuc Nanjing—Trung Quéc
dwa trén s6 liéu cta 5 tram do cudng do dién truong, 2 tram radar thoi tiét va sb liéu caa hé
thong dinh vi sét LLS (Lightning Location System). Thoi gian trung binh canh béo trudc
phong dién may—dat dau tién LT = 20,8 phut voi kha ning canh bao sét thanh cong trén 80%.
Nhoém tac gia trong cong trinh [8], cling da thuc hién canh bao sét cho khu vuc Louisville—
Hoa Ky, dua trén s6 liéu dinh vi sét qudc gia NLDN (National Lightning Detection Network)
ctia My va sé liéu do dién truong, cho két qua canh bao sét trudc 2 phut véi kha ning canh
bao sét thanh cong 100%, thoi gian trung binh canh bao trude (LT: lead time) phong dién
may—dat dau tién 14 20 phat. Nhin chung thoi gian canh béo sét trudc da duoc nhiéu tac gia
ké trén dua ra, gia tri nay thay doi tir mot vai phut dén khoang hon 30 phut, gia tri ndy cang
16n thi cang c6 y nghia thuc tién. D chinh xac ctia phuong phap canh bao sét duge danh gia
bang cac chi s6 thong ké nhu: POD (xéc suat phat hién hay con goi la ty 1¢ canh bao dung),
FTW (ty 1¢ canh bao khong thanh cong), FAR (ty 1¢ canh bao khéng), gia tri nay phu thudc
vao nhiéu yéu tb, trong do6 co thiét bi do, phuong phap va vi tri nghién ciru,. AL

Tai Viét Nam van dé nghién ciru dong sét ndi chung hay dién khi quyén néi riéng da
dugc mot s6 co quan, to chuc, cling nhu mét s6 c4 nhan thuc hién. Nam 1957, duoc su giup
dd cua chinh phu Ba Lan, nhan dip ndm Quéc té Vat ly Dia cau, bd mon dién khi quyén, tién
than ctia Phong Vat 1y khi quyén thugc Vién Vatly Dia cﬁu ngay nay da duoc thanh l1ap. Tiép
sau do, trong khoang thoi gian gin day, véi su phat trién ctia khoa hoc ky thuét va dé dap
Gmg dugc nhu cau phat trién dat nudc da c6 nhiéu cong trinh nghién ciru vé dong sét duoc
tién hanh. Mot s6 cong trinh nghién ctru sét cling da dugc thuc hién bén Nganh dién luc tir
tru¢e nam 2000, da dugce téng quan trong cdc cong trinh [1, 4], tuy v@y cdc nghién clru nay
ciing chua dé cap dén van dé canh bao sét, ma chi tap chung nghién ctru vé& vin dé mat do
sét, do doc dong dién sét, dinh vi sét va chong sét,...v.v, ap dung cta né chi han ché trong
Nganh dién lyc. Bén Nganh Khi twong Thily vin, thoi gian gan day cling c6 cac nghién ctru
canh bao dong hay du bao dong, 1a hién tugng kem theo sét, theo mot s6 phuong phap khac
nhau va nguon s6 li¢u st dung chu yéu dua vao sé liéu radar thoi tiét, anh may vé tinh hodc
quan tric synop va van dé chinh van 1a canh bao dong, du bao dong hodc theo doi dong. Tuy
nhién, ban chat cua sét 13 mot hién tuong dién trong khi quyén va Xudt hién kem theo cac
dam may dong, trong khi d6 cac nghién ctru nay van chua gan voi cac quan trac tryc tiép hién
tugng sét hay dién khi quyén. Trong cong trinh [25], thuc hién ndm 2018, nhom tac gia co
str dung s6 liéu dinh vi sét, tuy nhién chi dimg lai & st dung vi tri sét v6i sb liéu radar dé canh
bao mua lén.

Trén co s¢ cac nghién ctru trude day vé dong sét tai Vién Vat 1y Dia céu ctia nhiéu tac
gia, dd duoc tong quan trong [1., 4]. Hay cac cong trinh trong thoi gian gan day nhu cac dé
tai hay cong trinh ngh1en ctru vé& dong sét [1-6] thyuc hién, da cho cac két qua dang ké trong
linh virc phong chéng sét, ap dung hidu qua cho nhidu don vi trong cac nganh nghé khac nhau
nhu: san bay, xang dau, dién lyc, dau khi, du lich,...v.v. Ngoai ra trong khuon khd thuc hién
trong du an FIRST tai Vién Vat Iy Dia cAu, tai khu vee Ha Noi c6 thém 08 thiét bi do dién
truong, 02 radar thoi tiét dai X—band | phén cyc kép v6i d phan giai to1 200 m, da di vao hoat
dong tir thang 10 nam 2019, cac ket qua nghién ciu vé du bio mua 1én, canh bao dong
sét,...v.v, cho phép nghién ctru chi tiét hon vé canh bao sét cho khu viuc Ha Noi. Trong cac
dé tai [1, 4], nhom tac gia da budc dau thir nghiém canh bao sét tai Quang Nam va Ha Noi.
Tir nam 2017, tai tram Vat 1y khi quyén Phu Thuy thudc Gia Lam-Ha Noi, dugc trang bi
thiét bi do cuong do dién trudng, ding cho muc dich nghién ctru co cau dién tich may dong,
dinh vi set va canh bao sét, voi dai do m6 rong hon trude (+20 kV/m). Gan day cac ngudn s6
liéu khac lién quan nhu dinh vi sét, sb liéu radar, sd liéu vé tinh di duoc cap nhat va nang



Tap chi Khi tiwong Thity van 2020, 720, 32—48; doi:10.36335/VNJHM.2020(720).32-48 34

cap. Vi vdy chiing ta can tién hanh cic nghién ctru cdp nhat bd sung trong linh vuc canh bao
sét cho khu vuc Gia Lam—Ha Noi.

2. S6 li¢u va phwong phap

2.1. S6 liéu

Céc nguon s lidu st dung trong nghién ctru ndy bao gdm: sd liéu cuong do dién truong,
s6 liéu vé tinh, s liéu radar thoi tiét va sd liéu dinh vi sét. SO lidu do cuong do dién trudong
dugc quan tric tai tram Pha Thuy thudc Gia Lam—Ha Noi (EFM-100: Electric Field Mill-
100, vi tri tram: 21,028°N;105,958°E). S6 liéu radar cung cap boi Pai Khi tuong Cao khong
(http://www.amo.gov.vn), sd liéu anh may vé tinh Himawari kénh hong ngoai cung cap boi
Dai hoc Chi Ba, Nhét Ban (http://www.cr.chiba—u.jp/databases/ GEO/). So liéu dinh vi sét
dugc quan tric tai tram dinh vi sét Nghia P6—Vién Vat 1y Dia cau.Va ngudn sb liéu dinh vi
sét khac, dugc thu thap tir trang web: http://promoserv.amo.gov.vn/lightnings/GLDascii/, day
1a mot trong nhitng san pham cua du an hop tac giita Tong cuc Khi twong Thuy vin va Vién
Khi twgng Thuy van Phén Lan [25].

So do hé thong thiét bi do dién truong Pha Thuy dugc mo ta trong hinh 1. HE thong thlet
bi bao gdm bod cam bién dé ngoai troi, day cap nguén, day cap quang truyen so lidu, day nbi
dat, mo dun nguon va md dun truyen s liéu. S6 liéu tir cam bién c6 thé truyen qua cac md
dun nay truc t1ep dén may tinh qua cong RS232 hoac cong USB, duoc ghi lai bing phan mém
ctia nha san xuat hodc chuwong trinh ty viét trén cac hé diéu hanh khac nhau. Dai do thiét b

tir —20 kV/m dén +20 kV/m, thoi gian dap tmg 0,1 gidy, d¢ chinh xac 0,01 kV/m. Khdi lwgng
hé thiét bi EFM—100 khoang 1 kg, phan mém hién thi sd lidu chay trén hé diéu hanh
Windows.

2.2. Phuong phap

Dé canh bao sét cho khu vire Gia Lam—Ha Noi, chiing t6i st dung phwong phap hai viing
(Two area method) (Hinh 2). Phuong phap nay di dugc st dung trong nhiéu cong trinh
nghién ctru trén thé giéi nhu trong [8, 13, 17, 21]. Cac tham s co ban ctia phwong phap gém:
diém quan tam (Point of Interest: PI), twong tng véi vi tri dit thiét bi do cuong do dién
trueong tai tram Phu Thuy thudc Gia Lam—Ha N§i; ving quan tdm hay vung can canh bao
(Area Of Concern: AOC) twong tng di¢n tich hinh tron ban kinh 10 km, v6i tdm dudng tron
1a vi tri dat thiét bi EFM—100 tai tram Pha Thuy; ving canh bao (Warning Area: WA) tuong
mg véi hinh vanh khuyén c6 ban kinh tir 10 km dén 30 km, bao quanh ving AOC; CG
(Cloud—Ground) 1a phong dién may—dat ciia may dong (co thé 1a phong dién duong hoic
phong dién am), IC (Intra Cloud) 1a phong dién trong may cua méy dong. Phuong phap hai
ving 1a phuong phép sir dung thong tin ving canh bao WA dé canh bao cho ving quan tim
AOC, trong nghién ciru ndy chiing t6i chi quan tim dén phong dién may dat CG cho bai toan
canh bao sét. Dé kiém tra sy ton tai ciia cac ving may d6i luu (gi61 han xung quanh tram
EFM-100 Phti Thuy khoang 50 km) c6 thé phat trién hodc di chuyén dén khu vuc nghién
ctru. Ching toi s dung s6 liéu radar la cac ving may c6 do phan hoi 16n hon 35 dBz hodc
s lidu vé tinh, sir dung két hop sd liéu cac kénh hong ngoai TIR6 (6,2 pm), TIR2 (11,2 pm),
kénh TIR2 biéu thi mirc d6 dong bang & dinh may va téc do phat trién cua may, chénh léch
TIR6-TIR2 biéu thi d6 day cua may [22, 27, 28]. Sb liéu dinh vi sét st dung trong nghién
ctru nay dé nghién ciru, danh gia kha nang canh bao sét cho khu vuc nghién ciru.
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Hinh 1. So d5 hé théng thiét bj do cuong do dién truong EFM—100 [26] va bd cam bién ngoai troi
tai tram Phu Thuy, Gia Lam—Ha No¢i.

Céc chi s thong ké duoc sir dung dé danh gia kha ning canh béo sét gom: Ty 1¢ canh
bao dtng (POD: Probability Of Detection, c6 sét cd canh bao); Ty I¢ canh bao khéng thanh
cong (FTW: Failure to Warn, c6 sét khong canh bao); Ty 1é canh bao khdng (FAR: False
Alarm Ratio, khong c6 sét nhung canh bdo):

suc
POD = CGAOC (1)
FTW =1 - POD 2)
FA
FAR = FA+SUC (3)

Trong d6 SUC (SUCcessfull) 1a s6 canh bao thanh cong; CGAOC (Cloud—Ground in
AOC) s6 canh bao co téi thiéu mot phong dién may—dat trong ving AOC. FA (False Alarm)
1a canh bao sai, tirc 1a canh bao sét dugc kich hoat, trong khi d6 khong xay ra phong dién
may—dét nao trong ving AOC. Ngoai ra con tham s LT (Lead Time) 1a thoi gian canh bao,
tire 1a khoang thoi gian tir khi bat ddu canh bao dén khi xay ra phong dién may-dat dau tién
trong ving AOC.

Electric field mill

Hinh 2. Phuong phéap canh béo sét dya trén dya trén thiét bi do cuong do dién truong tai mot diém
& bé mat[13].
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Pé thiy duoc mot cach tong quat anh huong cua diéu kién thoi tiét dén bién doi dién
trudng o bé mit do tai tram Pha Thuy thugc Gia Lam—Ha Noi, ching ta xem hinh 3 va hinh
4. Hinh 3 mb ta bién ddi cudong do dién truong trung binh theo thoi gian trong ngiy trong
diéu kién thoi tiét dep (khong xiy ra mua hodc dong sét tai tram). Gid tri bién ddi nay 1a trung
binh cuia 382 ngay do, trong khoang thoi gian ¢ do dac s6 liéu tir ndim 2017 dén 2019. Bién
ddi dién trrong trong ngay cé thoi tiét dep tai khu vuc tram Phu Thuy c6 gia tri duong, nim
trong khoang tir trén 40 V/m dén nho hon 160 V/m, gia tri cuc dai nam trong khoang thoi
gian tir 8 gio dén 16 gid, cuc tiéu trong khoang thoi gian 0 gio dén 6 gio, gia tri trung binh
ca ngay 78,1 V/m, bién dbi nay phu hop vai quy luat chung, bién do dao dong khong 16n do
mdi trudng xung quanh tuong dbi sach, it bui. Hinh 4 m ta bién d6i cuong do dién truong
tir 10 gio dén 20 gio, ngay 25/07/2019, trong diéu kién xay hoat dong set & gan tram Phu
Thuy. T hinh vé ta thiy, khoang tir 10 gi dén 12 gio hoat dong sét xdy ra & xa tram va xay
ra it, nén bién ddi dién truong it dao dong va co gia tri khong qua 1,0 kV/m. Tuy nhién sau
thoi diém 12 gio den hon 18 gio, may dong tién lai gan khu vuc tram, biéu hién qua s cli sét
xay ra nhiéu va & gan khu vuc tram hon, di kém d6 1a dao dong dién truong ciing gia ting,
gia tri tuyét ddi cling l6n hon 1,0 kV/m, trude thoi diém do dién truong tré nén dm hon (nho
hon am 1 kV/m), day la mot du hiéu dé ching ta c6 thé canh bao sét cho khu vuc. Khoang
tu 17 gio dén 18 gi0, hoat dong sét xéy ra gﬁn nhét khu vuc tram Pha Thuy, kiém tra sd liéu
radar Phu Lién va s6 liéu vé tinh Himawari vao thoi diém nay cta ngay 25/07/2019, ching
ta ciing thay ving phan hdi c6 kha ning c6 dong sét tring v6i khu vuc theo ddi, do dac. Nhu
vdy trong truong hop nay, khi ching ta sir dung sO liéu dién truong két hop véi cac nguén s6
liéu khéc, chung ta co thé canh bao chinh xac hién tuong sét danh. Tuy vay dé khang dinh
diéu nay chiing ta cin sir dung bd s6 liéu dai hon nita, s& duoc trinh bay trong phan tiép theo.

200

Cuong d¢ dién truong (V/m)

-50
0 3 6 9 12 15 18 21 24

Thaoi gian (gio)

Hinh 3. Bién ddi cuong do dién truong trung binh ngay tram Pha Thuy, gié tri trung binh 382 ngay
do, c6 didu kién thoi tiét dep, trong khoang thoi gian tir 2017 dén 2019.

Céng trinh [9], Trai dit mang mot lugng dién tich 4m khoang 5x10° C, trong cac diéu
kién thoi tiét dep dién truong & bé mat khoang 130 V/m. Tuy nhién, khi may dong phat trién
hoac dich chuyén dén mot diém, lam cho dién truong tai diém dudi may dong s€ bi nhiéu
loan va dat gia tri cao hon gia tri tuyét ddi 1 kV/m. Do vay dé canh bao sét chung t6i s€ st
dung so dd canh bao nhu Hinh 5, véi gia tri ngudng dién truong twong tu nhu nghién ciu
[9], nhan dang may ddi luu qua sb liéu radar hodc sb liéu vé tinh qua mot s6 tiéu chuan trinh
bay & trén, danh gia cac két qua canh bao sét nhu cac cong thirc (1), (2), (3).
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Hinh 5. So d thuat toan canh bao sét [21].

3. Két qua nghién ctru

Bang 1 tom tit cac ngay do trong giai doan tir 2017 dén 2019, ty sd trong bang md ta sb
ngdy timg thang do c6 cuong do dién truong vuot ngudng (£1,0 kV/m) trén tong s6 ngay do
cia thang do. Tu 139 ngay do c6 cudong d6 dién truong vuot ngudng, chung t6i xac dinh
dugc 97 ngay do thoa man dugc cac yéu cau nhu trong so d6 thuat toan dé ra, dé nghién ctru,
danh gia kha ning canh bao sét. Cac tép sd liéu bi loai do cac 1y do sau: Khong xuat hién sét
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trong thoi gian & gan thoi diém vuot ngudng trong ving nghién ctru. S6 liéu dinh vi sét khong
dam bao tinh tuong quan khong gian—thoi gian [5]. Sét chi xuat hién & khoang cach ngoai 30
km (muc d anh huong dén tram do dién trudng it), hodc khong c6 may dbi luu trong ving
nghién ctru. Ngoai ra, trong 97 ngay do ndi trén, ching toi xac dinh dugc 107 truong hop
thoa min yéu cu néu trén, trong d6 c6 nhing ngay cé hoat dong sét xdy ra tai gan tram Phu
Thuy tir 2 dén 3 lan. Va dé thiy duoc kha ning canh bao sét cho khu viuc Gia Lam—Ha Noi
theo ngudn sd liéu tong hop, ching t6i di tién hanh nghién ctru trén mot sb truong hop cu
thé, cling nhu trén toan bg tap s6 lidu thu thap duoc.

Hinh 6 mo ta bién d6i cuong d6 dién trudng va hoat dong sét trong gidi han 50 km  xung
quanh tram Phu Thuy, trong khoang thoi gian tir 8 gio dén 16 gio, ngay 22/08/2019. Bat dau
tir khoang gan 9 gio dén 11 gid, hoat dong sét xdy ra & khu vuc khoang tir 15km dén 50km
(6 ngoai vung AOC). Cuong d6 dién truong do tai tram Phi Thuy c6 gia tri duong, khong
bién doi nhiéu, chua vuot ngudng + 1 kV/m, dén sau thoi diém 11 gio 24 phut, cuong do
dién truong chuyén sang gia tri am, dat gia tri vuot ngudng (nho hon —1 kV/m) & thoi diém
11 gio 26 phit (thdi gian bat ddu canh bao sét: Trw), hoat dong sét van xay ra & khu vuc cach
tram Pha Thuy tir 15 km dén 50 km. Kiém tra s6 liéu vé tinh Himawari, kénh TIR2 va chénh
1€ch nhiét do gitra kénh TIR6 va kénh TIR2 (Hinh 7). Tai khu vuc gidi han 50 km xung quanh
tram Pha Thuy (déu sao), coO xuét hién nhiéu vung chénh 1éch nhiét d¢ it (gﬁn vé gia tri 0)
biéu thi vung may day hon cac vung c6 chénh 1éch nhi¢t d 16n. Hon niia tai khu vuc nay,
nhiéu ving c6 nhiét 6 kénh TIR2 nhé hon 220 K, xu thé may ddi luu dang phat trién. Qua
do, chung t6i xac dinh duoc co tdn tai may ddi Iuu tai khu vuc nghién ctru. Thong tin canh
bao sét khu vye Gia Lam—Ha Noi, twong tng v6i vang AOC duge duge xac dinh. Dén thoi
dlem 11 gio 34 phut (thoi gian xac dinh dugc set dau tién trong ving can canh bao: Traoc),
xudt hién ¢t sét dau tién trong ving can canh bao, nhu vay thong tin canh béao dua ra la chinh
xdc, thoi gian canh béao sét truge LT = 8 phut. Sau thoi gian cu set dau tlen xay ra, hoat dong
sét xdy ra nhleu trén dién rong ¢ khu vuc Gia Lam-Ha Noi va cang tién gan vé phia tram
Pha Thuy gan nhat & thoi diém gan 13 gid, viing may d6i luu c6 nhiét do dinh may thap, may
day (qua kénh TIR2 va TIR6) ¢ gan tram Phu Thuy nhét, ké tir thoi diém may chua phat trién
den gan tram. Sau 14 gio, hoat dong sét giam dan & khu vyc nghién ciru, hoat dong sét khong
xdy ra & khu vuc can canh bao, dén 15 gid 30 phut, cuong do dién truong trd lai trang thai
binh thuong.

Trong trudng hop tiép theo, chung toi s& dua ra mot truong hop co thoi gian canh bao
sét cho khu vuc nghién ciru c6 thoi gian canh bao 16n hon. Hinh 8 mé ta bién d6i cuong do
dién truong va hoat dong sét trong gidi han 50 km xung quanh tram Phi Thuy, trong khoang
thoi gian tir 11 gi dén 20 gid 30 phit, ngay 09/09/2019. Trudc thoi diém gan 12 gio 30 phit,
hoat dong dong sét khong xay ra ¢ khu vuc gi6i han 50 km xung quanh tram Pht Thuy. Sau
thoi diém 12 gio 30 phut, dén khoang 14 gio hoat dong dong set bat dau xay ra trong khoang
tir 15 km dén 50 km, cac trung tim phong dién c6 xu thé dich chuyén dan vé phia khu vuc
Gia Lam-Ha Noi. Kiém tra s liéu vé tinh Himawari, kénh TIR2 v chénh lch nhiét d§ gidia
kénh TIR6 va kénh TIR2 cho thdy: viing may c6 nhiét do thap (nho hon 230 K, ¢6 ving nho
hon 200 K) bao phu phﬁn 16m khu vuc gidi han 50 km, chénh 1éch nhiét 6 gitra hai kénh &
phan 16n khu vuc nay ciing khong 16n (hinh 9), ngoai trir mot phan & phia dong nam tram.
Anh radar thoi tiét thoi diém 14 gid, ngay 09/09/2019, tram Phu Lién (hinh 10) cho thdy c6
viing may & phia bac so voi tram Pha Thuy, ¢6 d6 phan hoi >35dBz. Do vay, chiing ta c6 thé
xéc dinh & khu vuc nghién ciru ton tai may d6i luu va qua cac budc thoi gian, ching t6i thay
khdi may nay dang dich chuyén dan vé phia tram Phu Thuy. Gia tri dién trudng tré nén &m
hon va dat gia tri vuot ngudng (nhé hon —1 kV/m) & thoi diém 14 gio 3 phat (TLw), dén thoi
diém 14 gio 50 phut (Traoc) tai khu vue Gia Lam—Ha Noi (ving AOC) da xuét hién cu sét
du tién, xac dinh dugc thoi gian canh béo truéc LT = 47 phit. Sau thoi diém d6, hoat dong
sét cang tién gan vé phia tram Phu Thuy hon, gan nhat khoang 15 gid 50 phut, thoi diém do
anh méy vé tinh cho théy khoi may c6 nhiét do thép nhat, dich chuyén g?m dén tram. Sau do,
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hoat dong sét c6 xu hudng di ra xa khu vuc canh bao va quay tré lai khu vuc can canh béo
vao thoi diém gan 18 gio va sau thoi diém 20 gid, cudong do dién trudng trd lai trang thai
binh thuong.

Hinh 12 mé ta bién d6i cuong do dién trudng va hoat dong sét trong gi6i han 50 km
xung quanh tram Phu Thuy, trong khoang thoi gian tir 6 gio 30 phut dén 17 gio 30 phut, ngay
16/09/2017. Trong khoang thoi gian tur 7 gio dén 7 gio 30 phuat, hoat dong sét xdy ra trong
khoang tir 35 km dén 50 km, dién truong do tai tram Phi Thuy khong thay déi nhiéu (nho
hon 500 V/m), do vdy hoat dong dong sét chua anh hudng dén khu vuc Gia Lam—Ha Noi.
Bit dau tir gan 9 gid dén khoang 11 gid, hoat dong sét dich chuyén vé phia khu virec Gia Lam—
Ha Noi. Sau khoang thoi gian ndy, cuong d6 dién trudong do tai tram Phu Thuy dan d6i dau
sang gia tri Am. Pat gia tri vuot ngudng (nhoé hon —1 kV/m), tai thoi diém 11 gio 21 phut
(Tiw). Dé xac dinh viing may di luu trong khu vuc gii han 50 km, trong trudng hop nay
chung t6i ciing st dung s6 liéu vé tinh Himawari kénh TIR2 va chénh 1éch nhiét do gitita kénh
TIRG6 va kénh TIR2 (hinh 11). O thoi diém cudng do dién truong vuot ngudng, ving co
chénh léch nhiét do gitta hai kénh nho, chi chiém phan nho ¢ khu vuc phia tiy trong ving
gidi han, s6 liéu anh may & cac budc thoi gian trudc cho thiy khbi may ¢ xu thé dich chuyén
vé phia tram. Anh radar thoi tiét Phu Lién (hinh 13) thoi diém 11 gio 20 phat cho thdy co
may ddi luu & ving gidi han nghién ciru. Thong tin canh béo sét duge xac dinh cho khu vuc
Gia Lam—Ha Noi (twong tmg véi ving AOC) duoc xéac dinh, tiép sau d6 hoat dong sét tiép
tuc dich chuyén dan vé ving AOC (ban kinh 10 km xung quanh tram Phi Thuy) dén thoi
diém 11 gio 49 phut, xac dinh dugc ¢t sét dau tién trong ving can canh bao va thoi gian canh
béo trude LT = 28 phut (Traoc). Cac thoi diém sau do, hoat dong sét tién gin vé phia tram
Phu Thuy, gan nhét khoang gan 13 gio va kéo dai dén khoang 14 gio. Sau thoi diém 14 gio,
hoat dong sét bét dau dich chuyén ra xa khoéi khu vuc Gia Lam—Ha Noi, sau khoang 17 gio
30 phut cuong d6 dién truong trd lai trang thai binh thuong.

Bang 1. Tdng s6 ngay co dién trudng vuot ngudng canh bao trén sé ngdy cé sb liéu cua timg thang.

I I I v \4 V1 vil VIII IX X XI X1
2017 NaN NaN NaN 3/10 5/13 NaN NaN 9/15 1329 8/31 0/30 0/19
2018 0/30  0/28 2/31  7/28 12/31 2/3 NaN NaN NaN NaN NaN NaN
2019 NaN NaN NaN NaN §/18 13/30 15/31 20/31 11/27 9/31  2/30 0/25
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Hinh 6. Bién dbi cuong d6 dién truong trong didu kién thoi tiét xay ra hoat dong sét & gan tram Phu
Thuy, trong ngay 22/08/2019.
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Hinh 7. Chénh l&ch nhiét d¢ kénh héng ngoai TIR6 (6.2um) va TIR2 (11.2pm), nhiét 6 K, tai thoi
diém 11 gio 20 phut, ngay 22/08/2019.
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Hinh 8. Bién d6i cuong d6 dién truong trong diéu kién thoi tiét xiy ra hoat dong sét & gin tram Phu
Thuy, trong ngay 09/09/2019.
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Hinh 9. Chénh 1éch nhiét d0 kénh h6ng ngoai TIR6 (6.2pum) va TIR2 (11.2pm), nhiét d6 K, tai thoi
diém 14 gio, ngay 09/09/2019.
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Hinh 10. Anh radar thoi tiét Phu Lién thoi diém 14 gio ngay 09/09/2019 (ngudn www.amo.gov.vn).
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Hinh 11. Chénh 1éch nhiét d kénh héng ngoai TIR6 (6.2um) va TIR2 (11.2pm), nhiét d6 K, tai thoi
diém 11 gio 20 phat, ngay 16/09/2017.
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Hinh 12. Bién d6i cuong d6 dién truong trong diéu kién thoi tiét xay ra hoat dong sét & gan tram Phu
Thuy, trong ngay 16/09/2017.
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Hinh 13. Anh radar thoi tiét Phu Lién thoi diém 11gid 20 phut ngay 16/09/2017 (nguén NHMS).
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Bang cach lam tuong tu, chiing t6i tién hanh nghién ctru canh béo sét cho khu vuc Gia
Lam—Ha Noi trén toan bo s liéu do, nhur dd néu ra & phan trén, bo s liéu bao gdm: 97 ngay
do cudng do dién trudng, s liéu dinh vi sét va sb liéu vé tinh Himawari hodc s6 liéu radar
thoi tiét. Ngoai ra chung toi cling phan chia s6 lidu do dac thanh hai truong hop, truong hop
cho ca ngay va truong hop sau budi trua. Két qua tinh toan, danh gia két qua canh bao duoc
trinh bay trong hinh 14 va hinh 15. Hinh 14, biéu dién két qua xac dinh cac chi s6 POD, FTW
va FAR. Ty 1€ canh bdo dung (xac xuét phat hién) POD, lién quan dén s6 1an canh bao thanh
cong, sb 1an canh bao dung xay ra phong dién trong vung AOC va s6 1an khong dua ra thong
tin canh bao nhung sét van xay ra ¢ trong vung AOC, két qua cho toan bd tap s6 liéu gia tri
POD = 86,99% va gidi han thoi gian sau budi trua gia tri POD = 88,0%. Gia tri POD gidi
han sau tra cao hon POD giéi han theo ngay 14 do cac con dong dién ra sau budi tra thuong
xay ra manh hon thoi gian budi sang [2], do vy kha ning phat hién dong sét ciia cac thiét bi
nghién ctru déng sét vao thoi gian sau trua s& 16n hon. Tir biéu d6 ciing nhu ty 1¢ canh bao
dang chung t6i cling xac dinh dugc ty 1€ canh bao khong thanh cong FTW, cho trudong hop
theo ngay FTW = 13,1% va trudng hop sau trua FTW = 12,0%. Ty 1& cho biét tai khu vuc
Gia Lam—Ha Noi v6i thiét bi hién o, cir 100 trudng hop canh bao sét thi co khoang 87 truong
hop dung va khoang 13 trudng hop sai. Ty 1¢ canh bao khong FAR, lién quan thong tin canh
bao dugc dua ra nhung sét lai khong xay ra ¢ vang can canh bao (AOC). Nhiing nguyén
nhan din dén nhiing trudng hop canh bao khdng bao gom: c6 truong hop may dong chi di
chuyén dén ving WA hodc phat trién trong vung nay, nhung khong di chuyen vao ving can
canh bao (AOC); thiét bi dinh vi sét c6 sai s6 dua dén vj tri dinh vi nham vao vung WA lam
canh bao duoc kich hoat; nhimng bién d6i bat thuong vé méi truong khi quyén nhu sy gia ting
hat nhan ngung két 1am cuong d6 dién trudng vugt ngudng ciing 1 nguyén nhan lam ting
canh bao khdéng. FAR theo toan bo thoi gian trong ngay dat 24,14% va theo thoi gian sau
trua 18,52%. Gia tri FAR cua thoi gian sau trua nho hon gia tri FAR ca ngay 1a do ty 1¢ canh
bao sai cua ca ngay 1on hon thoi gian sau trua, do dong sét sau trua thuong manh hon nén
kha ning phat hién cua thiét bi dé canh bao dong sét ciing s& 16n hon, tuong tu gia tri POD.
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Hinh 14. Biéu dd so sanh c4c tham sb danh gia Kkét qua canh bao sét tai khu vuc Gia Lam—Ha Noi.
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Hinh 15. Bién dbi thoi gian canh béo sét trude (LT: Lead Time), theo thir tw 1an canh bao sét cho
khu vuc Gia Lam—Ha Noi.

Hinh 15, mo6 ta bién doi thoi gian canh bao sét trude (LT), theo tha tu cac lan canh bao
sét ctia 107 lan trong 97 ngay (tir 2017 dén 2019). Viéc canh bao sét sém hay tré hon déu co
¥ nghia, phu thudc vao ting bai toan cuy thé, bién doi gia tri nay thay doi tir mot vai  phut dén
dudi 120 phut (hinh 15), gia tri trung binh dat 31,6 phut, gia tri nay phu hop véi nhiéu nghién
ctru trude day cua rat nhidu tac gia trén thé gidi nhu trong [7, 8, 13, 19]. Thoi gian canh bao
sét trudc trung binh dugc nhom tac gia trong cong trinh [8], xac dinh LT = 20,0 phat, POD
= 80,0%. Tuy nhién, trong nghién ctru ndy nhom tac gia chi sir dung s6 liéu cuong d¢ dién
truong va sb liéu dinh vi sét. Trong khi d6, trong nghién ctru ctia chung t6i di st dung tong
hop cac nguén sb lieu (dién truong, dinh vi sét, sb liéu radar thoi tiét, sd lidu vé tinh), lam
tang mrc d§ chinh x4c canh bao sét (POD = 86,99%) va thoi gian trung binh canh bao sét
trude cling 16n hon, cho khu vic Gia Lam—Ha Néi.

4. Két luan

Trén co s& bo sb licu téng hop gém: s6 lidu cuong do dién truong, sb liéu dinh vi sét, sd
lidu radar thoi tiét va s liéu vé tinh trong khoang thoi gian tir 2017 dén 2019, chiing toi tién
hanh nghién ciru thir nghiém canh bao sét va danh gia két qua cho khu vic Gia Lam—Ha Noi,
tir cac két qua trinh bay & trén c6 thé rat ra mot s6 két luan sau:

Trén toan b tap sb liéu thu thap va danh gia cho hai truong hop thoi gian ca ngay va
thoi gian budi chiéu, ty 1¢ canh bao ding (POD) twong tmg 1 86,99% va 88,00%, ty 1& canh
bao khong thanh cong (FTW) tuong tmg 1a 13,01% va 12,0% va ty 1é canh bao khng (FAR)
tuong ung la 24,14% va 18,52%. Ty I¢ canh bao sét dung tai khu vuc Gia Lam—Ha N¢i vao
thoi gian sau budi trua 16n hon ca ngay 1 do tai khu vuc nay hoat dong dong sét vao thoi
diém sau budi trua thudng xay ra nhiéu va manh. Thoi gian canh bao sét trude trung binh
cho khu vyc Gia Lam-Ha Noéi bang 31,6 phut, gia tri nay phu hop va l6n hon (t5t hon) mot
sO gia tri dugc xéac dinh trong mot s6 nghién ciru trén thé gioi.

Nghién ctru nay cho thdy kha nang canh bao sét thanh cong cho khu viuc Gia Lam—Ha
Noi véi ty 18 canh bao dung 16n (gan 90%), thoi gian canh bao sét trudc trung binh phu hop
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céc nghién ciru khac trén thé gidi. Trong thoi gian ké tiép, chiing toi s& nghién ctru trén cac
vung rong hon nhu toan by khu vuc Ha Noi, Quang Nam, Viing Tau hay Quang Ninh, day
la cac khu vuc thuong xuyén chiu anh huong cua sét, bén canh dé nhitng noi nay ciing da
duogc hodc méi 1ap dit mang ludi tram do dién truong.

bong gop cua tac gia: Xay dung y tuong nghién ciru: HH.S., N.X.A, P.X.T, N.V.H; Lya
chon phuong phap nghién ctru: N.X.A, P.X.T, N.V.H; Xt ly s6 li¢u: H.H.S.; Vi€t ban thao
bai bao: H.H.S., N.X.A, P.X.T, N.V.H; Chinh stra bai bao: H.H.S., N.X.A, P.X.T, N.V.H.

Léi cam on: Nhom tac gia chan thanh cam on sy hd trg cho nghién ctru nay tir Dy 4n “Ung
dung cong nghé ty dong héa trong qua trinh san xuat nguyén lidu va qua trinh san xuét, ché
bién ché xanh sao lin chat lugng cao tai cong ty cb phan tra Than Uyén”, md s6: CNC 003/19.
Nhom tac gia cling Xin cam on tiéu Dy 4n FIRST-IGP: “Thlet lap hé thong quan tric ting
cuong va hé thong du bao, canh bao do phan giai cao han ngan, cuc ngan dong, mua l6n va
ngdp lut d6 thi cho thanh pho Ha Noi phuc vu phat trién kinh té, dam béo an sinh x3 hoi”
thuoc du 4n FIRST: “Pay manh d6i mdi sang tao thong qua nghién ctru, khoa hoc va cong
nghé” do Ngan hang Thé gidi tai tro da cho sir dung tai nguyén tinh toan tir hé thong may
tinh hiéu nang cao phuc vu tinh toan, thu thap, xu ly sb liéu trong qua trinh thuc hién nghién
ctru nay; cam on Pai Khi tuong Cao khong, Tong cuc Khi tugng Thuy van da chia sé dir lidu
radar Phu Lién (Hinh 10 va Hinh 13), cam on Co quan Khi twong Nhat Ban (Japan
Meteorological Agency) dd cung cap sd liéu vé tinh Himawari cho nghién ctru.

Loi cam doan: Tap thé tac gia cam doan bai bio nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bo ¢ dau, khong duge sao chép tur nhitng nghién clru trudc day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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A research on lightning warning by integated data: a case study
for Gialam area, Hanoi city
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Abstract: This paper evaluates and develops a lightning warning procedure for Gialam—
Hanoi area. Data used include as follows: 139 days of disturbance of electric intensity from
a total of 521 days of observation from the EFM—100 device located at Phuthuy Station in
Gialam—Hanoi during the period from 2017 to 2019; the lightning position data; weather
radar data; and Himawari satellite data. The “two—zone” warning method was applied in
which the AOC alarm zone has a radius of 10 km from the site of the electric field station
and the WA warning zone has a radius of 30 km from the station. The statistical indicators
were used to evaluate warning quality for whole—day case and afternoon—only case. The
results showed that the correct warning rate (POD) for the AOC region were 86.99% and
88.0% for whole—day and afternoon cases, respectively. The failure to warn (FTW) for the
AOC regions are 13.01% and 12% for the two cases, respectively. The false alarm rates
(FAR) are 24.14% and 18.52%, respectively. Average lightning warning time is 31.6
minutes in advance. Warning period of 30 minutes in advance are quite useful time to
lightning prevention and preparation for many areas in socially economic society.

Keywords: Atmospheric electric field; Lightning detection; Weather radar; Satellite cloud
image.



