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Abstract Latest research results indicate that lightning can be measured by using satellite optical sensor, Schumann resonances
and the time-of-arrival (TOA) techniques at very low frequency. It is observed that high lightning density areas mainly lie in
seaboards, mountains, high frequency mesoscale cyclone areas and convergent regions of the tropical convergence zone. 88% of
global lightning discharges occur in continent, island and seaboard areas. The three regions hit most frequently by lightning are
Congo in equatorial Africa, South America, and South and Southeast Asia. A lot of studies reveal that the global lightning ac-
tivity is directly linked to the Earth's climate and climate change. The global lightning activity responds positively to tempera-
ture changes on many time scales, such as diurnal, pentad, intraseasonal, semiannual, annual, ENSO, and decadal time
scales. However, the sensitivity of lightning to temperature appears to diminish at longer time scales. Since lightning can be
monitored easily and continuously, it may become a useful tool for monitoring changes in important climate parameters. The
lightning discharge is a significant producing source of nitrogen oxides (NOx) in the atmosphere. which is closely associated
with ozone production and the Earth’s radiation balance. There appears to be a robust positive correlation between lightning ac-
tivity and upper tropospheric water vapor on short time scales. The effect of aerosol on thunderstorm and lightning is uncer-
tain. More observations and investigations are needed to identify the coupling mechanism between lightning and climate change.
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Fig. 1 The annualized distribution of total lightning activity observed by satellites
from May 1995 to April 2000 (Christian, et al, 2003)
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(Price, et al, 2006b)
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Fig. 3 Daily variation of the lightning activity (Solid line)
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derived by SR over Africa compared with that of the
300-hPa specific humidity (Dased line) in the
following 24 h (Price, et al, 2006b)
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F 18 T T NGl Iy 2 R LA S s R0 R K R B i
AU I A 1 P R 4 i v, R IS A D I K 1
FE . U BT R S TN L S R A R A AT
KA T — A F

4 gt

S ER DN HL TG S B BRI T2 L A O R N i 3L
FHOG2E 400 7 vk A A B nT DAGRAS 4 3R A I WL %
ABE o 7 b T P B 2 LR 1 DA AR £ il i) 25
A A] X AR A LT Sl AT U, U & B4 Bk IA
P2 R R L X 32 B0 A T LK bl X R
JEE A 22 R b DX DL R B R Al R A X, R
Fiti V5 T U M DX R A I AL R 8804,
FLrp R T8 b i ISR 2 b A DA Ry 2 Bk A FABE L A
P AR AR U HE BRAE B SE DR B A AR 1 W . R i
FRBIF 5 25 SR 3 B A 3R N WL T 2l 2 5 AU AH C Y L AE
H.5 d.ZE B4R 4F CENSO.10 a 246 8] R B |,
DA P 37 200 T B EL AT — 1 e 7 o {FL 7 BT B ) R



912

JE bR R DL RS . TINS5 T
PRSI D0 AT RUAE O Mg I e — 26 R B S MR e
A R TR A L Bl R AL (NOO 1 2
PR O LA DL R it B A i B AR
b V= W=y R | 8= SN LR ) bl 1 B 5 ¢ 2 | O 8 S
FH O o B IS B 2% LA K IR | T 3l 1) 52 1 3 o
B 2 B LI AR A BB ST

i i L3 A AT ARG s A T R A
HL T Sl A LA B A (AT ) o i 3 AR 3
T A A Ao 7 A ot 55 T 2% 3 58 O ) A T
221 IR DL R 3 2 BT B K PRI K i S T
WS R T A T R ARG I T R R L R
R == A 2 . PR TN 7R R /U A W 7 A
A A B R R AL SRR R R
SRR . TR R I A UM P LI G B
4728 Ak AT BE S BUUB LT A e . AR S R
DA B I Bl A5G 45 R AZ AL A O IR IR 1 <
e 728 Al B[R] I A A — R A b 2R s ) B
P 5T 5 e 2 HL e AR O HL R X U 2 AT I 2 Ak A N
AR S 15 3 T DA FRL A e R ™ A R B 1 A
oy LI B o H T A BRIA R 36 2l W 00 B A 9 K i
SCBL T ARERIA TG S A4 1 30T I . AT fL 3 S i
A5 SR R AR R 58 X AT FY) A R T X 2B 4
WP e B A T 2 S R L 7R Ui A fl
T8 38 X 2 BR OA O 3 A S L BE S 06 BRI 2
SR LA X AR P — 25 08 2E I L3 Bl £ A S
fo ZE AT 5 A9 LA

i 2 AN
Increase of
greenhouse
gases

s te
(i B 3 m)
Climate change
(temperature increase)

gl RN LG 5 PaRi= S =y S
aerosol Thunderstorm and— "upper tropospheric| |

lightning activity water vapor

REAAFIE A
nitrogen oxides
and ozone

M4 AUBRA S RN R 3h
A LA A B & Y

Fig. 4 Model of interaction between thunderstorm,

lightning and climate change

Acta Meteorologica Sinica K%k 2008,66(6)

RERZOTREE R TS TR R
T B AFAE — 28 A G Pk ) — 26 20 0 5 5, {H 2] H R Ry
L33 A S 18 77 A LT LA B ) B8t AR R A R AR
. TCe HOBGIR AREJy ) IR REAR RE RS
KRABPHEE SR G L2 S AT E FRHE AT
JE SEHRXT AR HT B o3 A A R DA LY Bl L I [R]
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