ES

A S T2

£50 g

HET R CHLE VORI 5 Ul 2 B 5

HE

B 5 ATR Y MR 2012 5 69 A
17 kF i A2 6 & g ) o 4 A
JAAREEAATH AAETREH
L, AL SR AR 3E 6 5 A R A (BE
M3k 10 km FZ2EEA), AE L AT
W, 3 W@ A M ik 3 m ELAE R B HSh i)
NE GFEEEH G RALG LA LA
O-14Lxt %k 2 Bp S A e T3
B LT, B3k B — s BE 4
F—BwRE HFyPrREANLENEGT
REMEAR K. B AR IE K AW 09 0k T 4%
B RRICH 5 Qb A X G e E T, A
REZA@MPEHERET—EFRBH 42, K
BZRM T AR RERELAH LR
FA .4 KA B Lk F] 0.86 kV/m,
H 7 10.73 min A &35 A Y b AR BIME b |
SRR B e H e A R AL
Al A TR K, TRE A E

hE 5SS P427. 32
XEkFRERD A

YR 2015-08-31
HEHTUE [ 5 H a0 SR oY 2 T (2014
CB441405) ; E % H S8 Bl % 5= 4 (41275009,
41375037)
1EH Bt
Zf, 2o WA FENFE R RS T
BLAE 5 T B ST TAF.836488735@ qq.com
SKHARGEAEVEE ), 2%, 1014 50,
F N RS I S T B Y

qlzhang@ nuist.edu.cn

I MRfEE TRRY: PEILRUAKS
7 MK RPN , B AT, 210044

2 MARE TRERRE RWHEEE, fHa,
210044

0 58

B AR N ROBE R A R H AR A SR A DA A TR B DA SR
IFIZE R B T 7 = 237 B 0 Dl A 4 T %) B F )7 4 4 it LA S,
FHZ AU Ak 5478 R 145 sl %) M R I 3 2 - .

7 L oo ] PN >R P 1 7 P A 000 5 5 AR R AR FH DA R o 4 D
ARSI X PR 25, il s KA S H R Z R LR,
PLFR BB BAR A TR 71 R 2 T 2R F i s (e il
LRI PASBL B 0-1 6 R R R % ) 45 ik b A7 7R R T 4
S Ok B BRI L E S BE TR IA B A5 A i R AT N
LTS o Wiilson! 7 LA WERE S N L E A ORI ZS A, B2 16 Y
B3 303k 3 kV/m I PEAT PR HE A AR SR IRV 450 X bR Y B 1%
PEATRCHE 5 AN TR A B A, (AT 22 G T ik S AR A g X T
AR DX K SRR AE 1 434, R BLER 3 = L5 0 5 R AH
YR RRAE 22 [ (R B0 56 2R 5 Arangurena 25 AR KA BB B v
PEF b DX 1 5 2 T R R AE 38 e R 3 AR AR M s B 1 o 3R A 7 TN L i
) Ll P A T ik ) TR R, R I 3 R AR R R B e g
BT R DN R A

ASCHRPEGEIINHLIK 2012 4F 6—9 H 8 K HL 3 BERFHFIIA HE A2 7
TERL, ML 3 5 TN o 0 22 TR R R O AR MR R 3 1 B 4
it R Z e AR S50 5 A L & A A DGPR3 ar
—E TR TR R TUE S

1 FABRRERLENA

ARSI KRR GO, B I T B 7 0 2 B AR 7 B IR
PITE (113°56'49"E,22°31'20"N) Y R HIHAUAE 2012 4 6—9 H Tk
W2z B IO T e s N 4 SEAR R B S5 3R 1 PR,

R1 XSBHUEESH

Table 1  Specification of atmospheric electric field mill
28 PEfE
HL T B L/ (K V/m) -50~50
TRIAE/ kem 25
SR/ (V/m) 20
M 7 i [/ 1




248

ARSI A DN 2 (S PR IR T IR YITT <4
JH) ADTD &R RS, Z ARG LR G T HEE
[i 95 L BOUUH 24 i 22 21 ik ik, %ot DRI T B Jo] i st IX
K HE R ML HEAT RE A 1 T 52 BRSBTS
FR BRI , ok HEL P 6 B B S LR S I 2 e Ao
B, 20 km AEARTEE A A A A B IE 5%

2 HERSH

KA IHAT LI 1 TR B RS TR
SHL I (R E 37 A 1) 3 28578 Ak TR) Bst T AR A
HL T HL (046 = TN = i DA ) BT 5 1 1Y) v 3 28 Ak 7
TR SR R R i, I E A 25
BRSPS S, L 3 1 B AR B Bl 2 2 200
LRI, X FP B AT RE R R R A K
ERNEE, SRR AN = N &R

AR SOKHEE HL 34X 20 km 2B AR FE N & A= 50 I
DAL IR H ) 7 R o e Sy — Wi R B R, IR
P 2012 4F 6—9 J Ha 3 A3 LI 5%k vk ) 17
YO TR ARt AR, DL 2012 4 6 H 15 H TR # L R il
PEAF A AT AN 1 B, K i DN DA o B R 3 A B
BEEMBE AL L, i AR S IN
BEES Z MBS R 1 H i o R AR Hh 2k
P s Ry DAL DA o o5, At oA v 3 38 D) S IR L
A= RS TE] , A Nl Sy b DA DA o o555 T 3l 1) B
ZIEE Wi 2290 b ok vl S W B 220 B2 N IET 1 7T DL DU
WS | DN e S AR i R AR R LR DR AR AR
RSB ] S DB

1) B—BrB N R A E B 15 km
DAAM | B e 37 BRI 1 30 8, 3 — 3 B mT A
e s WIRE Rk, 5 & 75 2 = IEAE 10 H
YAy 5 1 # 8l AE 2 ATh R B3k KA 3 AR T
FELPA, S DA A A R AL /b | HL TR i 8 L 3 A1
I B AR LA AT L s 7 T LR B, gt 22
HIFSEAR, 32T B sh O R4, L L 37 i (% 7 11
BT B PRAE SR

2) BBrB N AR R A TE 13~ 15 km
Z ], SIS FEL A7 AR A4 B0 B, e TS 3, LA
B L {SGRR K BT, 792 B[] Bt P FL 37 W
S —AMA, R A YR R B BRI
BCAR Y B 2 I Ak VR & e 0 B R, TR
LE

3) HEEABE B IN R R R AR AR R B L
X 10~13 km (8 FEL A, 2% B B A o A e Y

ZM, A T R BRI R R I i BB I 5.

QIN Wei, et al.Lightning nowcasting based on electric field data.

AR AR AR T 10 km YL, AT DI — i AL
H—A L BB B, U R S AW R R e, W
AT RACH AL 9 78 B 2o IE 75 ] B SR ST, RN
RIS LT 2 ks, IR AOR , HR S B
HIIRAZ.

4) VBB B Berb N L A AR B L Y
10 km BTN, Do 28 2= B9 4R A B B, G s TR HL 3
Kok, BRI AR VB [, i 3 HE % R, i
PR BB (AL

5) S B N KFRRIEAE T 10 km JEH 2
G, Dy B 2 1 T R el Y A g
KA G — B )5 i (B8], Bl TP A2

I\ piz [\
.i..f.'.

W, /'\/\MA“\O
T

e

i v

:\A} l {-10
i 1

! [l

1 1

1 [

16 18 20 »
Jemtnt
1T KU S A

Fig. 1 Distribution of lightning electrified and lightning location

E
3
i

[N LB 5 /km

E/(kV/m)

3 MESHSERMKTE

by Hr el 0, AR i DN H A TR GE AR H A
S PR A R IR B R4S A KA GRHE, ik
SR IR AR BE B I L R A FEFE LY 15 km D
PR 1 L S (B B2 B B P R 2 ) ] 254 S Tt ) 2
B A Z oo IR 837 DN H il 7 72

ASCHERL 2012 4F 6—9 H 1Y 17 Kk F Bl #
HRAE AR 5 I o SO E R OE &R B TIR KT,
W56 I B Sy B iy T4 ) DG B IR () B 3% B Y
FEL2 B[] Sy (L A 4 2 e ] e R P IR (LS AR AL,
W55 = B 457 S I TH] A Sy £ i 99088 6 [] , 5 F 3%
NI TR R R SIS A SCIR R 1, TR S 4
BN 0, B AN B8 15 — 1. 5 BB B (B 2k i
(i) B2 i ) [a] | 3l 05 A R TR R, A
THER N 2 Fs.

FRIGGETHAY 17 YR & R A e B+,



210 241 2L 20 HRBIEIT) 2016,8(3) :247-251

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2016,8(3) :247-251 249

ZIulHR 7% A3 B AR TR

R2 012F69R 17 REFRIEWMAF ST
Table 2 Statistics of the predictor for 17 lightning processes

during June to September of 2012

Hi  BIERFEE e/ Bl £/ TVERTR 0/ Hedsd)
(H-1) min (kV/m) min B d
06-09 14.38 0.41 8. 89 0
06-11 6.61 0.12 13.34 1
06-12 9.78 0.94 17.78 1
07-05 9.78 0.35 38. 83 1
07-18 12.45 0.57 0. 90 1
07-18 12.45 0.57 0. 90 1
07-22 25.36 0. 68 6. 08 1
07-25 19.07 1.27 11.47 1
08-01 15.77 1.06 6. 60 0
08-05 12.16 0. 59 3.09 1
08-09 22.37 0.90 10. 49 0
08-14 2.32 1.78 20. 00 1
08-16 13. 80 1.90 25.09 1
08-18 7.13 2. 14 4.42 -1
08-28 4.51 0.76 3.52 -1
09-06 8. 04 0.19 0. 00 1
09-08 6.19 0.13 1.96 0
09-12 13. 16 0. 87 21.93 1

t, = 10.857 2 — 0.948 2E - 0.001 461, + 1.5d,
E=1.128 11 - 0. 005 67¢, - 0. 334 64d - 0. 006 45¢, ,
1, =7.205 99 +3.267 43d - 0. 002 72¢, — 1. 557 35E,
d = 0.583 47 + 0.013 63t, — 0.434 73E + 0. 015 47t,.
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Fig.2  Distribution and trend of lightning
stroke point on June 17,2012
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Fig. 3 Distribution of lightning electrified and

lightning location on June 17,2012
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Lightning nowcasting based on electric field data

QIN Wei'> ZHANG Qilin"> JIANG Su'® CHEN Yuan'? SU Jianfeng'"’
1 Key Laboratory of Meteorological Disaster of Ministry of Education,
Nanjing University of Information Science & Technology,Nanjing 210044
2 School of Atmospheric Physics,Nanjing University of Information Science & Technology,Nanjing 210044

Abstract Through the atmospheric electric field data of 17 typical thunderstorm processes around Shenzhen recor-
ded from June to Septemberof 2012 ,in combination with the lightning position data,we found very importantrelation-
ship between the electrified variation and lightning strike occurrence.The amplitude of the electric field increases
quickly accompanied bydithering when the thunderstorm cloud comes close to field instrument stations.The relation-
ship between the electric field and the lightning stroke occurrence is 0-1,that is,when the electric field reaches and
maintains a certain threshold for some time ,the possibility of lightning is great in protection zone ( within 10 km from
electricfield station).Therefore , according to the characteristics of the atmospheric electric field waveform , predictors
highly correlated with lightning are chosen,and a forecasting equation is established using multiple regression tech-
niques. According to the equation,when the atmospheric electric field reachesthe threshold of 0. 86 kV/m and main-
tains that value for a continuing of 10. 73 minutes accompanied by electric field dithering, it can bepredicted that the
lightning will occur within the range of 10 km from the station,with accuracy as high as 53%.

Key words atmosphericelectrified ; lightning location ;multiple regression ;nowcasting



