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Abstract Atmospheric ozone plays an important role in the global climate and environment. It is one of the important
research topics in the atmospheric science field. In this study, the consistency of the measurement of the total ozone
column, using the Dobson and Brewer instruments during the period of 2014-2016 at Xianghe, were analyzed. The
Dobson measurement data during the longer period of 1979-2016 was used to investigate the long-term variation trend in
the total ozone column at the same site. The results showed that the average deviation, the average absolute deviation, the
standard deviation, and the correlation coefficient between Dobson and Brewer instrument data were —0.14 DU, 8.00 DU,
36.09 DU, and 0.964, respectively. In general, the total amount of ozone observed by the two instruments agreed well.
SO, concentration had a noticeable effect on the Dobson instrument data accuracy. The average deviations of the two sets
of instrument data in the atmospheric SO, concentration of 0-0.2 DU, 0.2-0.4 DU, and >0.4 DU, were 4.8 DU, 7.0 DU,
and 8.0 DU, respectively. The data deviation of the two sets of instruments increased with increasing SO, concentration.
Apparent seasonal variations in the total ozone column are presented for the past 38 years at Xianghe. Ozone
concentrations were larger in spring and winter relative to summer and autumn. Variation tendencies of ozone were also
seasonally dependent. Different cycles of ozone amount fluctuation were derived from the long-term Dobson data. The
variation tendencies were different during four long periods. Distinct ozone recovery was found from 2000 to 2010;
however, ozone depletion trends occurred during recent years.
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Fig. 1 Scatter plots of total ozone amounts between Dobson and Brewer measurement observations at Xianghe station during 2014-2016: (a) Before effective

temperature correction; (b) after effective temperature correction
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Fig.2 Time series of the total ozone amounts from Dobson and Brewer measurements and their deviations at Xianghe station during 2014-2016: (a) 2014; (b)

2015; (c) 2016
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Fig. 3 Scatter plots of total ozone amounts between Dobson and Brewer

observations at Xianghe station during 2014-2016, with the SO,

concentrations of (a) 0-0.2 DU, (b) 0.2-0.4 DU, and (c) >0.4DU,

separately

fiX, RALEZMIEE N 73.3 DU, 10 HZR IR 3
H S BB SR LT, 3 HikElm1E 376.7 DU,
Z G 3~10 ARABRESE T, 7510 HiA3E
iME 303.4 DU, AN[RIZE15 RS2 7, Al LA
MBS (Kerretal., 1988),

] 4b &y 1979~2016 4FZFii[ 3l Dobson MLl &
AR R H AR (READH % BALE 1979~
2016 4RI H PR, 1 A, 2
H.4 H. 6 H. 8 HA&bEaRAmE 5 AR, 3 H.
S5H.7H9H. 10 A 11 H. 12 A%k
WIEERY . mER, 6~8 A5 11 AX 4 4
HSEE TR R T 0, UhHH S5 S 1
K@t HARM 8 AN AP RIZE N T 0,
PR s, fE1 . 2 HAT4 Hix 34 H
(1) 73R R R R E AR, B 3 M H R
AAVPEBWHE, Bk, e 9 HiEasa
RANHERLAN, USSP, 33
N WTLUEH, AT PREGESSFNAL,
AR RAA PSRz 7 0.

K5 4 1979~2016 4E 73]l Dobson Wil £
EPEMER R PTIL, AR 1979~1997 4R, SLA
RIS R B 1997~2010 4F, B4R RMAAK
PR EFHES 2010~2016 4, SAEEAKE R
TR, 1993 4EI1S R ARE 325.8 DU, 2010 4F
IS B {H 355.6 DU S R RAERR AR fb L —
S I B, i IR 2 S BH 3 3 A A 441 3 1 18 71
DA SLEAZ MR AR (k% , 2014). B A[ LA
SRR SRR AR RS B AN .

B by H L S AR I Ry i A%, Dobson
Yj Brewer SRV R B[], {HAE
T 0 3 AN SO AN IR FAFAEZE . AT
B R 272 ot KA B 50 B A Tl AL B R B M
DUAREE sl I H e, % LA bT T 22, JRRER T
ZHh X R SR KA A, LSRR

(D Bk E, TARREETES, Wi
S AR LI 5 R — B R, P ZE A
—0.14 DU, “F¥4axi w7z N 8.00 DU, #rifEZEN
36.09 DU, #HKFREA 0.964.

(2) Dobson F Brewer il & f] RE M EEH L
BRI ARACREAE, AN B S b R e 2



R /=T N S 7 24 %%
150 Climatic and Environmental Research Vol. 24
3801 _
031 ()

370 0.2
2 0.1
2 360 :
c 2
B350 =
& i

—0.1

340 ]
= ) —0.2
B 330 =
; g —03
£ 320 ™ —04
a

310 —0.5

0L 06l

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
At At

4 1979~2016 4E7 % Dobson Wil (a) H PSR LKL (b) HA LA

Fig. 4 (a) Dobson measurement monthly averaged total ozone amount, and (b) its variation trend at Xianghe station during 1979-2016
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Fig. 5 Time series of annual mean total ozone amounts from Dobson observation data at Xianghe station during 1979-2016
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