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Abstract In order to better understand the relationship between lightning activities and nitrogen oxide (LNO,) in the
troposphere, and estimate the lightning-generated NO, production in China more precisely, monthly means of lightning
density and tropospheric NO, vertical column densities (VCD) from the Tibetan Plateau, where there is a sparse population
and underdeveloped industrial activity, are analyzed in terms of their distribution and correlation. The data are obtained from

LIS (Lightning Imaging Sensor) measurements and GOME-2 (the Global Ozone Monitoring Experiment-2) from January
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2009 to February 2012. The LNO, production in inland China is estimated based on Beirle’s LNO, estimation method. The
results show that the tropospheric NO, over the selected region of inland China is influenced little by anthropogenic sources.

Lightning densities over the region are in reasonable agreement with tropospheric NO, in terms of annual, spatial and

seasonal variations. Combined with the correlation coefficient of 0.84 calculated by linear fitting, LNO, production in inland
China is evaluated as 0.15 (0.03-0.38) Tg(N) a". It is indicated that the Tibetan Plateau is an ideal area to study LNO,. The
conclusion further reduces the estimation uncertainty range of LNO, production in previous work, helping us to more clearly

recognize the important role of lightning in climate change in China.
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Distribution of lightning density (left column, units: flashes d”' km™) and NO,VCD (Vertical Column Density) (right column, units: 10'* molec/cm?)

over the Tibetan Plateau in (a, b) January, (c, d) April, (e, f) July, and (g, h) October 2010
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Bk NOVCD #8 lE H NO, SRR, 75
AFW
})day:CFXPNOZVCD/(TXfNOZ); (D
ot By R HLK NO, HHFBCE,  Auo,vep £
TPELNET NOVCD #, CrEnNBIERE, H
T GOME-2 Wit Jz Hh R A AT WL 2 25
THREEREL, RN FN S RZEENEN, T
R R/ 52 e 2R BE WL BT A R — o 1Y
WwZE, WOINEIERE Cr RUFATROE . H AR
FZMHE R LA 4, L5220 (RS X A
41 (Velders et al., 2001) . 1T 35 ik i 5t P i b X
R, TREIIGE WA m, S Ce A 1.5
(1~2), 77~ NO 4w JJI, etz d o
K, Bl S NOo /E KR IR B HL, AT
B[] 5 1 NOL U, ML NO,VED 5 7 J)E L,
AR EUE N 4 (2~6) d (Jaeglé et al., 1998; Penner
et al.,, 1998). T GOME-2 /=% fH NO
ek, AT Cyo, Fl Cro, 43 IR R XTHRLZ NO,
Je NOo (#1785 4, IR o, R w2 NOy Jir i
ek S HE NO, (1) L&, BRI
o, =[Cro, VG 1. (2)
AICPRHZETIEN 0.4 (04~08), &%
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Ziereis et al. (2000) 7E POLINAT-2 (Pollution from
Aircraft Emissions in the North Atlantic Flight
Corridor) FFAMNULIN GG S o HIWTITEE R, P9k
L, AE 28°N~61°N DI ) b - BRI T A &
S I ) AR A S R L B 6 R
FR AL o
gi b, NO, HHFs i Py h
Py =G X Ro,vep Iz X fNo2 )
=1.5/(4X0.4) X B vep

~0.94X Py e , (3)
73 7% FE 3 % R B AN 8 BEAR AR SR AT
P, =0.94(02~25)X Py yep.  (4)

FIHE 4 TRIEREZSFE =kt k)2~
178+22.5 o/~ il i A M W 2] A H AT Ok 1
NO,VCD #4t, HJl 17.8X 10* molec/(flashes d ).
gh4 504D, 130 RN HLT) LNO, 7= 8 K414 16.7
(3.4~41.8) X 10”molec (NO,), 4 pl i & B
Jiis BRI HL A2 NO, &4 3.9 (0.8~9.7) kg
(N). iZ%fH L Beirle etal. (2004) 1145 5[1.4 kg (N)/
flash] ZLK, 3X AT AE A S22 A L DX SBRe TR R 2 1) 22
SR, AR, JbEkE KT 5, W
HLUE (T FUOR, BRI N HLRE IR R ERZ
FEETR 2, IEE RN, BN R R EL ARk
N BT AN HL AR R RN S NO, = = R IE L,
JIT LA i ey L b DX R 2 PR L A2 1) LNO, F Y T
WHEHBIX . 4 Beirle et al. (2004) Firf3 3¢
N L S 5 NOLVCD AR RN 0.76, AL 25
Bh0.84, FHOCYERLF, FrdRlfRzEwmE DN, H
T UL A SR A N R kA, BEIX
Iy MR, #gh S OTD/LIS2.3 WA i ekl sk 15
o ] pAY it X P 24 4 D) f R A TR B2l 3.8 X107
U, Al S R E X LNO, 7= 824024 0.15 (0.03~
0.38) Tg(N)/a.

XS E X LNO, AF = R IMh HIEA L, &
s (2012) WA HE 2008~2010 4E (1) A HLE
P B 454 Price Fie (Price et al., 1997) #4777
S5, K LNOER . T et B, K
W FE IR B X AR, BRI
B0 RPN 4.8%. 89.4%. 5.3%LL MY 0.5%.
JA SRS TR 4 AT I FL P AR NOL 1 32 B4 HE Ak
253082, FIH Goldenbaum Z575 3 [y 1h [N £F£& H-fE
HANO 7374, 454 1989~1999 44k b

5 ZRAG 3 AN ) R HUE A R S8 DF AL 2R X
3S RGEFANMN B 1y o B AN [R] 243 FE R A TRk, XS
2=E Bl LNO, =5 A H 45 54 0.38 Tg(N)/ a, Hi
T AE Al S5 A BT FH 1R DA E R 5 R A A 2 1 b
R e, BAE BRSSOk B I BE RN
6.7%10°J, %{H ) Price et al. (1997) #2iifH, {2
B 5 A 50 A A A B DA H P AR R I B B
fH, PTREAETS L4 RN, Bl A S B B A
IEAR, AL SRR rR e D0 L2 P L =2 NOk [ A
FOULM BRI LAKHIE, PTREAFE— R . VLT
25 (2004) KT 1995~2000 4E [ OTD 2 %KL,
TR RN L RE S L PR B AR NOL 7315k
SN HIATEL 3 AN B T e P AU, R A Bk
N AR 287 N AR AR 0.2 Tg(N)/a, 1 [EHy
X AEF3) LNO, = (T 3K 7.8%, 212k 0.016
Tg (N)/a, FEASCHMEEAEZ NG —AN Y, F
L TAEARATR B AG S VAP R H] OTD W3
(RN B RE T4, SR IRME S 4.5X 1077, B
N, HEA ISR BN GRe M sgm . MOtRE
PSRRI OB AR E e AR NO &=, X6
A LA A B OGREZE /I, AT AT e 3 2L 45
i 7 o

5 GitSidie

ASCHIH LIS Fl GOME-2 %Rk, %L #T 7 55
3 1 ML X A FL 5 617 2 NOLVCD [#73 AifAiE » 3
b i DALTORIR B, T ek e B X R I ST A
A NO, HAX IR —, ZHX X )Z NO,VCD
HARBNEAY, HBFRZ, REEKT, a4
7, RSNHEEE S, WE R ERFI
WARMARIEAAF] . HFEFAR S L & AR
T, AR i T R SRR AR L S i 2
XL NO, I8, (HBAR JR e Fr it — 2043
B KA 81) NO2VCD. A B %35 5 LUK K37 5k
KL Z M A R R

HT DAEWM BRI T HIZE %, 454 Beirle et
al. (2004) [PVt 7 R e i X RE R A
HL 72 1) LNO, 540 4 3.9 (0.8~9.7) kg(N), Fxt
A BB IX LNO, /= B EAT T AIBS AL 5, 45580
0.15 (0.03~0.38) Tg(N)/a, %4 WA EH WA~ 1)
WA FIE N o 4 T 48/ 1 BRI v O A LAk
2 ZH RO T R AN B2, 1A S R v R
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M T B TR RE, S LNO, Bl 4R 4L T
K] KR RIER ™ o BRICZ AL, BUR T
e Ji b DX A EE A G 2 NO, E 255, (H L E RN
N A UERH LA 1 SRR ATD R 45 25 il BT ok — 2 I iR
7, AEAE A — 2R e . 0 TAEA
HRed: & KA AN R NO, I LAR AT
B, AT S IR A PR A B S A [R] 3 XA H 6 03 =
NO, DTk [FIN, 245 RIBE9T A B RE 8 T e
XF LNOx [ SE LIRSS, 0k S T775 0 AR Uk JF
e, PREENEREE, MM SEA T T AR N i 4
BRORAIET R UL K R

BB BT 2 R RKAERSU (KNMIDD 71 M i
http://www.temis.nl &4t NO, TURZIMEHE . K4 IRAK
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