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Abstract As the boundary of mesosphere and thermosphere, mesopause is an important area for
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studying the middle and upper atmosphere, many energy coupling processes happen here, study for the
temperature distribution characters will improve our understanding of the climatology of this region.
This paper studies the annual and seasonal temperature distribution characteristics based on the Lang-
fang sodium lidar data in 2013. Results show that, the annual mean mesopause locates at around 97.5
km with the temperature 191.2 K. Under the influence of exothermic chemical reactions, there is a rela-
tive maximum temperature 198 K at 91 km on the annual profile. The seasonal temperature at
mesopause region is influenced by solar radiation and atmospheric dynamics. In winter, solar radiation is
the primary factor, producing a higher mesopause of 181 K at 99 km altitude. In summer, the rising at-
mosphere from lower altitude makes a colder mesopause at 88 km altitude with the temperature 177 K.
Harmonic analysis demonstrates a strong change in annual amplitudes over a rather small altitude range,
coupling with the annual phase profile, and it is shown that dynamics in lower mesopause region and so-

lar radiation in upper mesopause region play the key role in determining the thermal structure respec-
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tively.
Key words

0 5%

YE R E 2 S22 RZ, b 20X S
ZFPRE R AHALE], 1A KBRS . KR F Lok
LTINS oY e e d VAN EA 551 b o5 3 N e A K= 20
i, 33X B R 28 4R 5 0 3 2 X e 0 A AT B 40 A
GiEM . SHIE TR I 40 A5 TP ] 2 TIX R, R e T
2 KSR A A R PR 9 A B S A e A AR
= =F N

20 204, IF 5 R T AEAE T HiEk 125 24 80~
110 km = BEYE B 814 8 2, T 8 4 )8 e+
VER7R B2, R IR SRR IR BOZ 2 KRS
B R R g SR O = R 43 A X R BH
SR BT S . 1969 4F Bowman 252 3 F
HIOECTR IR T2 . BES, Sh2 ot ik
HIWFFE AR, FEZ A0 et A o LA A Bl
FEIOETR B Z OB A BRG], H ARGk )57 2%
. BEBOCIREAR N KR, 7E 20 42 80 4 AR, SR
FZEZE OGRS, I T T[] BR300 44 )2 K <l
3£ I = 2 K B S 2 O TR A st
WO TR IR HAT T R DIORS B2 7R 23 0 MR B R,
AT SR R J2 TR A H UL (%) F B 15 A, LRI
PREH 2 T HUER OB 7

AR SO B 2 e [ 51 25 TR Bk 2 rp O S0 B A
TA] A JER B3 165 30T 2 ) RS 3 (395N, 116°F) (I #H#¢

Laser optics, Sodium Lidar, Atmospheric temperature, Mesopause

Y2 A O T IA AR, BFFE T 2013 4FJERY5
A AR B B AR BE RN =15 73 A4, JF b 1
SN AT Z R R

1 BOCHE IR R GRS

R B 5 2 PRI RR 2 hUL T 2011 4E D
TP E A E RO 2 O K, WE T
IR B B D5 30T 25 1) R R T v s J2 S
WS OB KR H =R AR, &5 T4 )5

23 B A LR DO RS 5, 38 AT 5 1 B
155 1 2258 SR 56 RN 2238 3R, R T M2 R
T R BANR T B = A5, Y2
POt E RN ARG ST T 1.

AR SCF FH R D #3506 TR TR FE 2013 4[] SR Ot
AT KT 3 h, 28 24 SR L 115 h B RN,
XFJRRY7 123 B R AR B 3 A R E A T A0 AT AR

2013 AF AR D AR IO B TR BB 76 B A H A 1Y)
AR BLANE 1 TR o SO TR I8 R AR RO B e
8] 4 1 min, B0 BE 76.5 m. s/ IR 2, B
Pt Ak B S A B X AR A3 5F ] 220k 15 min., AR
Sy E BNk 306 m.  HAF-YE f A H A
RAEAIMBR LA BR A5, P —A A s
H V- S5{E BR 2 SR LA B H, 424 {E N i A
BIETHEAFH



AT F: A THBET AN IEN TR ETR KA BE SRR 915

®1 BHRAESEMELRERESH
Table 1 Langfang sodium fluorescence Doppler

lidar system parameters
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Fig. 1

Monthly observation hours and nights of sodium

lidar for Langfang in 2013
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