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Statistical Analysis of Lower-Troposphere CO, Vertical Distribution
Measured by Raman Lidar in Hefei Western Suburb
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Abstract The vertical concentration distribution of lower-troposphere (2 km below) atmospheric CO, in Hefei
western suburb is measured by Raman lidar system. By system calibration and moving average of the data, the
vertical concentration profiles of atmospheric CO, are retrieved. Through statistical analysis of the retrieved results
of lidar observation data from July 2014 to December 2015, the variation patterns of lower-troposphere atmospheric
CO; vertical concentration distribution in Hefei western suburb are initially obtained. The results show that the CO,
vertical concentration distribution of lower-troposphere decreases with the increase of altitude, the concentration is
rather high and changes intensely under near-surface 150 m, but the concentration of atmospheric CO, above 300 m is
getting stable. The lower-troposphere CO, vertical concentration distribution shows obvious connection with the
season, with a minimum in summer and a maximum in winter. The lower-troposphere atmospheric CO, vertical
distribution shows some correlation with the month, and the whole CO, vertical concentration goes up with a rate of
about 2 X 10 per year. Through the experiments, it is found that the CO, vertical concentration shows a non-
monotonical decrease with the altitude increase. There exists a CO,-rich area from 300 m to 700 m, and the CO,

concentration of this area decreases as the sky turns bright.

Wris B E: 2016-05-03; W EIMEREFEH . 2016-06-15
E&TH: HEKHARHE4 (41575032,41475001,41505019) A & B} 27 B R38R B1# 75 ) #4550 H (KJCX2-EW-NO7)
EERE . %in%ﬁ(lsm—),%ﬁiﬁﬁi&%y\%zﬁb‘éEm_%fﬁﬁﬂ’aﬁﬁﬁo E-mail: spy19910609@126.com
SUmE A A (1966, 5 B AT B b AR S, 32 2 SR O KA AR Oy T B F AR .
E-mail: sxhu@aiofm.ac.cn
* BISEK & A . E-mail: keyuan@aiofm.ac.cn

1101001-1



ot % % i1

Key words atmospheric optics; Raman lidar; CO, vertical concentration profile; lower troposphere; statistical
analysis
OCIS codes 010.3640; 010.1280; 010.1290; 010.0280

1 5l G

Tk F i (1750 4B LU, R A k2 K. RERZBERILFWIRREMR LR E
(NOAA/ESRL) A4 B 48 2 W, b & 10 48 KA S Ak e vk B2 (R4 AR BULL , T 6] 4 48 7 1 38 Jn
2X107°, 2016 4F 1 JJ A1 2 A 2R R bW B A P B 7 RAEERE 400 X107, Ho 2 3 A Ak vk
JEIRF) 402.59 X 10 °M . KA AL BR MR BE BRI 1A% L MR SR TN R AR E T 1.5~4.5 CH L, Mk
T Ve JEE 1) 1 00 2 o 3R 2 80 1 R L S B BRE W ORI R B A AR R A IR B R JE s T H e
21N TE SIS S NIRRT 0 3 - o

AT 4 BV KA AU A Atk 22 [] 43 A 18 000 5 Ak e A B BB, = 88 Ay T R g 35 RN AR 43 A A AR
(7] s, DX 189 36 5 SR A M) P A O T3 R ORI B SR R K, S R 4, LR B0 F A R R R R R B
RS RG B AN o v [ B 25 B 22 RO 24N 6 HUARATE 53 I =5 Bkt 8500 R 23 A1 A0 22 B R S 7 R IIDOKG B2 . Ml
FEWOC T IBAE R —Fh 2 B AR B A A A R Tz T R T A AR RR A M, R R R
ZARARBR I 23 A3 A YOG I8 B 2 WIOBOLE IR SRS U BOE R IA . 22 0 WOBGHOE T I X0 &
SR A SR AT 2 L W B AR AR R O S T A B Bt s i 2 O B Ak R DU AR X R TR A A A . R
TE) FH A 2 O B IR R I R AR A e v B 1 3 1 I S A s R 1 AT R 1 4 T Y Atmospheric CO,
Profiling Using Raman Lidar BY#F TR 8, i Whiteman B+ 7 3%, &2 150 18] 2 2004 4B, ZR4E 4 1 T 58
BRI ZE R KA TR A F AR TR IR R G 1 E R B 2 ROG 2R % HUAAE 5% Br it e ZU A5 B b T R R r
SO T BRI R R A A e i B AR T s WD B R T RO R B L 2 MO A RS 19 8] TR
S RN R GES IR REIAT TR0, BB WSS R v D s TR 2 WO TR B
ARG HR TP 2 TR RGN RGN &M R G S 8hr g . b E R B2 BO6 20 % WU TS T T
2010 4E12 H b it il b 3R E B S B B TR I 2 IO I 2 R AR A B I A5 A3 A R B 2 O R
KRG (ARL-D) 57 S0 E AR 20 B O FE L IZ R 8 HOG 7R Ik i R B IE# o 97 R 17 R A Ak i £
DS BB A5 3 T R A AR AR 2 B AR L R B b R 2 B 4 O 25 RS 2% L ARCBIE 53 9T S o 1 21
UESE TR GE M AT Sk A SORFREA TS0 0IE . A SCTE e 77 125 Y R ity b R0 T = S Ak e r 2 80O 3k o ) —
AR Z WEUIE S B 1 G I T PG SRR 3t 2 AR AR A itk i R R B e 1 ) AR A L ZR A A SR AR R AR
BN Hhy X BT A DX 8k AR ARl G AR Ak K Y5 kT B AR AR R AR BRI TR S

2 RARTHAAIRE IR LI & i &5 P

SR o B 2 B 22 O 2R A 2 ML 5 O A ol A 3R 5 — 5 T IR R 2 R AR AR 43 A B L2
HFERGE , FEh LN RS W RS KR R E R 6 258 A R B E AL B R G4, ik 1 R L
MCS-PCI.PMT 43 51| 4 0t 71 ECas FOG L AG B 4

FAZSPRAARGENREN, @dleE —AAmMAKWH 2B mE SR S mikE, big
BOLE BRI « A r KA AR FIEATEM , J5 1 SO B3 15 5 0 R ot Bk R R R

Plc(z)Zg)’(;(z),@(;(n)nc(z)Tf;(zo b2 ), @)

X Py (o) SRR = AR I3 B 2 ) UM [R5 520 O AR T B S UMK sk e AT
SO T B T AR R e (=) A ERIIAE B (1) 5 S R K Be (o) R AR IR 7 T 0L = 5 1) B o T
BN K em®/sriz, NP2 WO B TEN & B sne (2) AR BN 2 b KR A ARSI FIWRE, ALK
em 3 TE(zg,2) =exp{—Ji [a(z" ) Falz"a0)] dZ/} NHHEFEHURBHRZ 22, Hh oz ) 5
a (2" A0) AR RO K N A B R F IO RS h 2 B Ko A B R TR i

1101001-2



\
\Sl Rz?xgén
S filter
M3 N, Raman|
filter
[ pur | | v |
beam third harmonic % ¢
expander | crystal | |ampljﬁer| |ampliﬁer|
M1 l l
M2 photon counter
@ MCS-PCI

computer

B R AR 2 B MO TR X R L A

Fig. 1 Structure of atmospheric CO, Raman lidar system
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Fig. 4 Lower-troposphere CO, vertical concentration profile in Hefei western suburb from July 2014 to December 2015
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Fig. 5 Lower-troposphere CO, vertical concentration profile in Hefei western suburb under four seasons
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