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1. Mé dau

Viét Nam nim trong mét trong ba tdm dong sét
hoat dong manh nhét trén thé gisi, [3, 8]. Thiét hai
do dong sét gay ra ngay cang tang cung voi qua
trinh cong nghi€p hoa, hién dai hoa dét nudée [1, 2].
Dé c6 thé giam thiéu dugc thiét hai do dong sét gy
ra, doi hoi ching ta phai c6 nhitng kién thirc, hiéu
biét vé& hoat dong dong sét tai timg khu vuc, nim
bat duge cac thong sb hoat dong dong sét.

Dé nghién ctru hoat dong dong sét tai timg khu
vuc, mot s6 tac gia thuong dya trén $6 liéu dinh vi
sét do phan giai cao dé phan loai may déng va
nghién cuu cac dic trung cia may dong [4-6].
Theo Finke (1999), chung ta c6 thé xac dinh duoc
cac tham sb hoat dong dong sét nhu: tde do lan
truyén, thoi gian tdn tai va kich thudc cua mot dam
may dong tur s6 lidu dinh vi phong dién thong qua
ham tu twong quan cia ching. Tuy nhién, dé co thé
xac dinh cac tham s6 hoat dong dong sét tir s6 liu
dinh vi phong dién doi hoi chudi s lidu nay phai
c6 d6 phan gidi cao. Trong tuong lai, hé thdng dinh
vi phong dién c6 do phan giai cao s€ dugc thiét lap
tai Viét Nam. Hién tai, dé phuc vu myc dich nghién
ctru g dung chudi sd liéu nay cho canh bao hoat
dong dong sét, ching toi tao ra chudi sb liéu mo
phong véi cac dic trung tuong tw nhu chudi sé liéu
thyuce va nghién ctru trén chudi s lidu nay.

Trong bai bao nay, chung tbi trinh bay cac két
qua nghién ctru xac dinh mot s6 tham s hoat dong
dong sét tir chudi s6 lidu vi tri phong dién mo
phéng dua theo phuong phap cua Finke cho ba loai
dong khac nhau (twong tu nhu cach phan chia cia
Peckham). Tién trinh thuc hién nghién ctru nay
duoc chia thanh 4 budc: (1) Phéan loai dong thanh
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cac dang khic nhau dua trén cac tham s6 cua
chung (tham s6 gia dinh); (2) M6 phéng vi tri cua
tia sét tir cac tham sb gia dinh cua cac dang may
dong; (3) Tinh cac hé s twong quan khong gian,
thoi gian tir chudi s6 liéu mo phong va tir d6 tinh ra
mot sb tham sb hoat dong dong sét; (4) Mo ta cac
két qua tinh todn va so sanh gia tri ciia cac tham s
hoat dong dong sét tinh dugc vé6i cac tham sé gia
dinh ban diu dé danh gid hiéu qua cua phuong
phap tinh toan. Cac budc tir (1) d&én (3) duoc trinh
bay trong phin phwong phéap. Budc (4) duge trinh
bay trong phan két qua va phan tich.

2. Phuwong phap
2.1 Phan logi mdy dong

Dé nghién ciru hoat dong dong sét tai tung
khu vuc, mot sb tac gia di phan loai may dong
thanh cac dang khac nhau. Theo Peckham [7],
may dong co thé chia thanh ba loai (I, 1L, IIII) dya
trén cac tham sd quan sat thyc té nhu trinh bay
trong bang I; Mark (2005) [6], tir chudi s6 licu
dinh vi sét khao sat vung trung tam o phia dong
nam nudc My voi do chinh xéac thiét bi do dén
0,5km, da phan chia may dong thanh 6 dang: dong
dia phuong, dong da dia phuong, dong theo vung:
dang elip, dang tuyén tinh, dang khong xac dinh
va dong xdy ra trén dién rong. Hagen (1999) [5],
dya trén chudi s liéu dinh vi sét khao sat & vung
phia nam nudc Puc voi d¢ chinh xac thiét bi do
dén 1,0km dé phan chia may dong thanh ba loai
khac nhau: loai I c6 thoi gian kéo dai nhé hon mot
gid, loai I ¢o chiéu dai cuc tiéu 50km va chiéu
rong cuc tiéu 3km; loai III ¢6 chiéu rong 16n
hon 100km.



Bang 1. Phan loai mét sé dang may déng theo cac tham sé, [7]
(Par: tham s6 do dac, Std: do léch chuén)
May dong loai | Méy déng loai Il May déng loai llI

Cac tham sb Par Std Par Std Par Std
Thei gian déng (phat) 41 16 77 26 130 51
Dién tich (kmz) 103 63 256 154 900 841
S I4n phéng dien xuéng dét 73 69 270 261 887 720
Mat d6 phong dién xudng dat (km™.phut”) 0,018 0,011 0,015 0,008 0,010 0,006
Téc dd phong dién trung binh xudng dét (phut™) 1,7 1,2 3,4 2,3 6,8 4,7
Téc dd phong dién cuc dai xudng dét (phut”) 3,7 2,6 7,3 4.4 14 9

Duya theo cach phan chia cia Peckham, chung
t6i chia may dong thanh ba loai voi mot s6 tham sé
tuong ty nhu cua Peckham va bd sung thém mot $6
tham s6 khac. Pay 1a nhitng tham s hoat dong
dong sét gia dinh.

2.2. Tao chubi 0 liéu mé phong hoat dong dong sét

léch chuan vi tri phong dién theo kinh d6 va vy do
khong bing nhau nén 6 may dong co dang hinh
elip, kéo dai theo v§ hudng.

Bang 2. Cac tham s6 dau vao lwa chon dé tao chudi
s6 liéu mo6 phong cac dang may dong I, 11 va lll

; N Cac tham s May dong  May déng May dong loai
Ung véi moi dang may trong bdng 2, chung toi loai | loai Il i
tao ra mot chuodi so li€u (chuodi s6 liéu mé phong)  S66dong 1 2 1
dua trén cac dac trung gia dinh cua ting dang may.  Khoang cach gitra cac 0 40 0
X. X 1ia N \ X L ax & déng (km)
Chuoi s0 liéu mo phong nay bao gdm cac dac trung o
sau: thoi gian xdy ra sét danh, kinh do va v§ do cua Thoi gian dong (phtt) 45 5 120
Buéc thoi gian chia 15 15 20
vi tri sét danh. DPbi voi dang may c6 mot 6 dong khodng (phtt)
(1T1ay dong loai I) ql:la tr'mh rpo ’phong Aducyc‘: tle‘r} Téng s6 phong dién 75 270 900
hgnh I{hu 'sau: (D) Xac‘ dm{l vi Erl b?n dalAl va t’h(n Dién tich 110 250 1200
gian cua tia sét dugc lam tdm ciia ddm may phong  bao pht (km?)
dién; (2) Can cu vao dién tich bao phu va d0 1éch ¢ lech chuén vi tri 1,5 25 5,0
chudn vi tri phong dién gia dinh, sir dyng ham phan Emngéd('ﬁ;;heo
b chuan ho4 (phan bé Gaussian) dé tao ra mot tap 6 16ch chudn vi tr 15 25 10,0
hop ngdu nhién cac c phong dién phan bd déu  phong dien theo
quanh vi tri tim clia ¢dm may phéong dién; (3) Can V¥ % (km)
Téc do di chuyén 15,0 20,0 30,0

ctr vao tdc do di chuyén va bude thoi gian gia dinh,
chung t6i di chuyén toa d6 cua tim dam may
phong dién va thyc hién lai cac bude (1) va (2).
Qué4 trinh tir (1) dén (3) duoc lap lai cho dén hét
thoi gian kéo dai con dong. Két qua s& thu dugc
mot chudi sé liéu md phong cua vi tri va thoi gian
ctia phong dién cho may dong loai I. Dbi v6i may
dong loai II, qua trinh tao chudi sb liéu mo6 phong
cling trong tu nhu may dong loai I, tuy nhién trong
may dong loai II s& c6 hai 6 dong di chuyén ddng
thoi trong cing mot khoang thoi gian va mot sd
tham sb gi6i han khac (bang 2). Dbi véi may dong
loai III, qué trinh tao chudi s liéu mé phong tuong
ty nhu may doéng loai I, tuy nhién do tham $6 do

(km/h)

2.3. Phwong phdp xdc dinh mgt so6 tham sé hoat
dong dong sét tir chudi so ligu mo phong

Dé xac dinh mot s6 tham sé hoat dong dong sét
theo mot s6 dang may dong tir chudi sb liéu md
phong, chung t6i da ap dung phuong phap phan
tich twong quan khong gian va thoi gian cta Finke
[4]. Phan bd sét dugec mo ta boi ham mét do thuc
nghiém phu thudc vao thoi gian va khong gian:

f(t,r):gS(t-ti)S(r-ri) (1)
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Trong d6 6: ham Dirac, N: téng $6 sét danh, 1; :
khoang céch tir yi tri sét danh thir i dén goc toa do
va t; : thoi gian xay ra cu sét thir i.

Ham tu tuong quan thyc nghiém B(z, p), trong

mdt khoang khong gian va thoi gian, dugce xac dinh
nhu sau:

B(z,p) = JaTdtfpdrf(t+nr+p)f(tr) ()

Tich phan nay dugc tinh trong khoang khong
gian F va khoang thoi gian AT = (T}, T,) va 1: cac
khoang thoi gian, p: véc to khoang céach.

Thay ham phén b sét (1) vao phuong trinh (2)
chung ta nhan duoc:

e Yoo )]

Ham B(t, p) biéu dién phan bé mat do trong
khoang khong gian (r; — rj) va khodng thoi gian
(ti = t). Dé don gian hoa, chung t6i dua vao hai
ham tich phan riéng ctia ham tuwong quan B(t, p):

- Tuong quan ban kinh-thoi gian, tich phan B
trén tat ca cac hudong (P):

Brt (T,p) = pf&”B[r,p = (p,(l))] do 4)

Trong d6, (p, @) 1a céc thanh phan cuc ctia véc
to chuyén vi p.

- Tuong quan khéng gian trong khoang thoi
gian (14, T):

Byy (&) = pITTIZ B[t.p=(&n)]dr (5)

Trong d6, (&, m) la toa do dé cac cua p.

Phan tich hai ham (4), (5) chiing ta sé xac dinh
mot sO dac tinh cia phan bo sét va sy di chuyén
cua may dong.

Qua mét s6 budc bién dobi, ching ta xac dinh
dugc cac cong thure bicu dien quan h¢ giira tham so
hoat dong dong sét voi ham tuong quan ban kinh -
thoi gian, ham twong quan khong gian:

- Téc d6 di chuyén (c) cua may dong co thé xac
dinh qua biéu thirc sau:
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~NOT| P " _M (6)
Bn(r,p)~NT Tor exp pye

4

- Ban kinh may dong (d) tinh qua d¢ 1éch chuéfln
(d = 4*c), voi gia tri T = 0, o xac dinh qua biéu
thire sau:

¥ pz +c272
B, (t.p)~ NzT(202) pexp{—‘mzj (7

- Toc @6 di chuyén (c) va hudng di chuyén
trung binh cua may dong xac dinh boi ¢ va ¢, qua
biéu thirc sau:

-1
Bxy (é,n) = N2TSI(47562) x

(i—cxro )2 +(n—cyro )2 ®)
xexp| - 5
40

3. Két qua tinh toan va phan tich

3.1. Két qud tinh todn va phan tich cho mdy dong
logi 1

Chudi sb liéu mo6 phong may dong loai I, dugc
biéu dién trong hinh 1, trén giao dién phan mém co
s cua hé théng dinh vi sét tai Viét Nam (phién ban
1.2). Su thay dbi vé khong gian cua vi tri phong
dién tuong tng voi sy thay dbi vé thoi gian, d0 tdp
trung cua vi tri phong dién co dang gan tron (quy
luat Gaussian). Sir dung chudi s6 lidu mdé phong
may dong loai I nay, chung t6i tinh toan cac ham
tuong quan (trinh bay trong muc 2.3): twong quan
ban kinh-thoi gian, twong quan khong gian. Két
qua tinh toan duoc trinh bay trong Ainh 2, 3.

Can cu theo hai ham tuong quan trén ching toi
xac dinh duoc mot sé tham so hoat dong dong sét
clia may dong loai I, bao gdm: tc do di chuyén
cua trung tam may dong: 15,566km/h (tinh
theo ham tuong quan ban kinh - thoi gian, 1éch
0,566km/h so véi tbc do gia dinh ban dau:
15,0km/h) va 14,142km/h (tinh theo ham tuong
quan khéng gian, 1éch 0,858km/h so véi tc do gia
dinh ban dau: 15,0km/h), duong kinh may dong:
6,197km (l¢ch 0,197km so véi duong kinh may
dong md phong: 6km), thoi gian dong: 40,42 phut
(1éch 4,58 phut so v6i thoi gian gid dinh: 45 phut).
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Hinh 2. Twong quan ban kinh-th&i gian may déng loai |,
theo chudi s6 liéu mo6 phéng

Dé thiy rd cac két qua tinh toan va so sanh trén,
chung ta xem xét hinh 2 va hinh 3. Trong hinh 2, ta
thiy goc nghiéng vung chinh giita cia ham twong
quan ban kinh - thoi gian, & cac budc thoi gian tré
16n (twong Gmg vé6i tée d6 di chuyén cua trung tim
dam may) co gia tri xdp xi xung quanh gia trj
15,0km/h. St dung cac gia tri ham tuong quan ban
kinh - thoi gian tai thoi diém thoi gian trd bang 0,
chung t6i cling xac dinh dugc do 1éch chuin
(1,549), qua d6 xac dinh dugc duong kinh may

x - khoang cach (km)

Hinh 3. Twong quan khéng gian may
déng loai |, theo chudi so liéu mo phéng

dong qua udc lugng (d = 4*d6 léch chuén, [4]),
dudng kinh may dong xéac dinh ciing gin voi gia tri
md phong. Pinh cuyc dai cia ham tuwong quan
khong gian (hinh 3), & vi tri (6, 6), cd khoang cach
so voi gbe (0, 0) 1a 8,485km, khoang cach niy
twong tng véi thoi gian di chuyén may dong trong
khoang thoi gian 0,6 gid; nhu vy trong khoang 1
gio, may dong di chuyén dugc 14,142km, gin véi
gid tri tbc do gia dinh 15,0km/h. Xu thé dich
chuyén cua trung tim ham twong quan khong gian
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¢6 xu thé tir trai qua phai, qua do ta thdy huéng di  vé khong gian cua vi tri phong dién twong tng voi
chuyén ciia may dong co xu thé tir tAy qua dong. su thay doi vé thoi gian cua hai 6 dong, do tap
trung cda vi tri phdng dié€n c6 dang gﬁn tron ¢ ca
hai 6 déng (quy luat Gaussian). Chudi s6 liéu mé
phong may déng loai IT duge chung t6i sir dung dé

Chudi sé liéu mé phong may dong loai II, tinh cic ham twong quan; két qua tinh toan duogc
dugc bidu dién trong hinh 4, cho thiy sy thay ddi  trinh bay trong hinh 5 va hinh 6.

3.2. Két qua tinh todn va phan tich cho may dong
logi Il
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Can ctr theo hai ham tuong quan nay chung toi
xac dinh dugc mot s6 tham sb hoat dong dong sét
cua may dong loai II, bao gém: tbc do di chuyén
cua trung tdm may dong: 22,724km/h (tinh theo
ham tuong quan ban kinh - thoi gian, Iéch
2,724km/h so véi toe do gia dinh: 20,0km/h) va
19,799km/h (tinh theo ham tuong quan khong gian,
léch 0,201km/h so véi te do gia dinh: 20,0km/h),
duong kinh may doéng: 10,238km (léch 1,762km so
voi duong kinh mady déong md phong: 12,0km),
khoang céch giita hai 6 dong: 40km, thoi gian déng
73,64 phut (Iéch 1,36 phut so voi thoi gian gia
dinh: 75 phut).

Xem hinh 5, ta thdy goc nghiéng ving chinh
gita cua ham tuong quan ban kinh-thoi gian (&
ving B114B22), & cac budc thoi gian tré 16n
(twong Ung téc do di chuyén cua trung tam dam
may) co gia tri xap xi xung quanh gia tri 20,0km/h.
Str dung céc gia tri ham tuong quan ban kinh-thoi
gian tai thoi diém thoi gian tré bang 0, ching toi
cling xac dinh dugc d¢ Iéch chuén (2,560), qua d6
xéc dinh duge duong kinh may déng gan véi gia tri
mo phdong. Khoang cach giira hai dinh cuc dai cia
ham tuong quan bén kinh-thoi gian c6 khoang cach

40km, gia tri nay la khoang cach giira hai 6 dong.
binh cyc dai (B11+B22), cua ham tuong quan
khong gian (hinh 6), ¢ vi tri (14, 14), c6 khoang
cach so véi gbe (0, 0) 13 19,799km, nhu viy trong
khoang 1 gid, may dong di chuyén duoc 19,799km,
gin voi gia tri tde do gia dinh 20km/h; khoang cach
gitta dinh cuc dai (B11+B22) va B2l ciling nhu
(B11+B22) va B12 la khoang 40km, qua d¢6 ta cling
xac dinh dugc khoang cach gitra hai 6 déng. Xu thé
dich chuyén cua trung tdm ham twong quan khong
gian (B11+B22) c6 xu thé tir trai qua phai, qua do ta
thiy hudng di chuyén ctiia may dong c6 xu thé tir tay
qua dong.

3.3. Két qud tinh todn va phan tich cho may dong
logi ITI

Chudi sé litu mé phéng may doéng loai III,
dugc biéu dién trong hinh 7, cling cho thay sy thay
d6i vé khong gian cua vi tri phong dién tuong ng
voi sy thay ddi vé thoi gian ciia dam may dong mot
6 dong, d¢ tap trung cuia vi tri phong dién c6 dang
hinh elip (quy luat Gaussian). Chudi s6 liu mo
phong may dong loai III dugc ching toi sir dung dé
tinh cdc ham tuong quan; két qua tinh toan duoc
trinh bay trong hinh 8 va hinh 9.
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Hinh 7. Bién ddi theo khong gian va thoi gian vi tri sét danh ctia may déng loai llI,

theo chudi s6 liéu mo6 phéng

Can ctr theo hai ham tuwong quan nay chung toi
xac dinh dugc mdt so6 tham sO hoat dong dong sét

clia may dong loai III, bao gém: tc d6 di chuyén
cua trung tdm may dong: 30,328km/h (tinh theo
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ham tuong quan ban kinh - thoi gian, Iéch
0,328km/h so voi toec do gia dinh: 30km/h) va
28,284km/h (tinh theo ham tuong quan khong gian,
léch 1,716km/h so véi tbe do gia dinh: 30km/h),

100
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20

=20
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-80

-100 g 7
-100 -50 o a0 100
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Hinh 8. Tuwong quan ban kinh-thdi gian may déng loai I,
theo chudi so liéu mo phéng

Xem hinh 8, ta thdy goc nghiéng ving chinh
gitta cua ham tuong quan ban kinh-thoi gian, & cac
budc thoi gian tré 16n (twong Gng téc d6 di chuyén
clia trung tdm dam may) co gid tri xdp xi xung
quanh gia tri 30km/h. St dyng cac gia tri ham
trong quan ban kinh-thdi gian tai thoi diém thoi
gian tr& bang 0, ching tdi ciing xac dinh dugc do
léch chuén (10,063), qua d6 xac dinh dugc duong
kinh may déng gan véi gia tri mod phong.

Ham tuong quan khong gian (hinh 9), ¢ vi tri
(20, 20), co6 khoang cach so vé6i gbe (0, 0) 1a
28,284km, nhu vay trong khoang 1 gio, may dong
di chuyén dugc 28,284km, gin véi gid tri téc do
gia dinh 30km/h. Xu thé dich chuyén cua trung tim
ham tuong quan khong gian c¢6 xu thé tir trai qua
phai, qua d6 ta thdy hudng di chuyén ctia may
doéng c6 xu thé tir tdy qua dong.

4. Két luan

Muc tiéu cua bai bdo nay la xac dinh mot $6
tham s hoat dong dong sét tir chudi sb lidu dinh vi
phong dién mo6 phong. Pé thuc hién muc tiéu trén,
chiing t6i da tién hanh xay dung chudi sb liéu dinh
vi phong dién mé phong tir cac théng sé hoat dong
dong sét gid dinh cho ba dang may dong, tuong tu
nhu cach phan chia ciia Peckham. Sau d6, xac dinh
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duong kinh may dong 40,251km (1éch 0,251km so
voi duong kinh may dong md phong: 40km), thoi
gian dong 117,52 phuat (l1&ch 2,48 phit so voi thoi
gian gia dinh: 120 phut).

khoang cach (km)
[oul
{53}

10 '

0 500 1000 1500 2000 2500 3000 3500
thai gian tré (giay)
Hinh 9. Twong quan khéng gian may déng loai lll, theo
chuéi s6 liéu mé phéng

mot $6 tham sb hoat dong dong sét tur chudi s liéu
mod phong theo phuong phap cua Finke. Tur céc
két qua trinh bay & trén, co thé rat ra mot sb két
luan sau:

- Céc tham sb hoat dong dong sét xac dinh tur
chudi s6 liéu mo phong cho cac dang miy dong
khac nhau (I, II, III), théng qua phuong phap cia
Finke, chénh léch khong nhiéu so véi cac tham sd
gia dinh ban dau st dung cho mé phong. Chénh léch
vé tde d6 cia dang may I: dV; = 0,566 km/h, dang
may II: dVy = 2,724km/h, va dang may III: dV; =
0,328km/h. Chénh léch vé ban kinh may dong: dR,
= 0,197km, dRy = 1,762km, dRy; = 0,251km).
Chénh léch vé thoi gian dong: dT, = 4,58 phut,
dTy = 1,36 phat, dTy; = 2,48 phat). Tir ham tuong
quan khong gian va ham tuong quan ban kinh -
thoi gian chung ta ciing xac dinh dwoc sé 6 dong,
khoang cach giira cac 6 dong, gia tri nay giéng voi
gi4 tri gia dinh ban dau dung cho mé phong.

- Két qua cua bai bao 13 co s¢ dé chung ta ap
dung phuong phap cua kae cho viéc tinh toén,
xac dinh mot sé tham sé hoat dong dong sét nhu:
téc do di chuyén cua may dong, ban kinh may
dong, thoi gian dong, sd 0 dong, khoang céach gitra
cac 6 dong,... tir chudi sé liéu dinh vi phéng dién



quan sat dugc trong thuc té, khi d§ chinh xéc cia
s0 li¢u dugc bdo dam va sir dung céc tham s6 nay
cho nghién ctru va canh bdo hoat dong dong sét.

Loi cdm on: Cong trinh nhan dugc sy hd trg
kinh phi cia Nhiém vu Khoa hoc Cong nghé Cép
thiét thuc hién & dia phuong nam 2010: “Nghién
ctru va d& xuét giai phap phong chdng sét trén dia
ban tinh Quang Nam”, va d@ tai nghién ctru co ban:
“Nghién ciru kha ning du bao ngay bit dau gié mua
mua hé - mua mua trén khu vuc Nam B§”, thudc
Quy phat trién Khoa hoc va Cong nghé Quéc gia
(NAFOSTED).
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SUMMARY

Determination of lightning activity parameters from lightning simulation data

In this paper, lightning activity parameters could be listed, including: moving speed of thundercloud, radius of
thundercloud, storm duration, number of cell thundercloud, and distance between the cell of thundercloud for three
difference types of thundercloud is determined using lightning simulation data. The first of all, thundercloud is divided into
three different forms (similarity the way division of Peckham) which is based on their presumed parameters. Next,
determination of lightning simulation data based on the parameters assumed above. Finally, using the method of
correlation analysis space and time of Finke and lightning simulation data of three types of thundercloud above to
determine the radial-temporal correlation and space correlation function. Besides, two correlation functions was used to
identify the lightning activity parameters. As a result, values of lightning activity parameters and assumed initial value is
not much difference. The difference in speed of cloud form | (dV, = 0.566 km/h), cloud form Il (dV, = 2.724 km/h), and
cloud form Il (dVy, = 0.328 km/h). The difference in radius of cloud (dR; = 0.197 km, dR; = 1.762 km, dR;; = 0.251 km).
The difference in storm duration (dT, = 4.42 minutes, dT; = 1.36 minutes, dTy = 2.48 minutes). The number of cell
thundercloud and the distance between the cell of thundercloud identified with the same initial value assumption.
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