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Abstract: Global Ozone Monotoring Experiment (GOME) on board second Earth Remote Sencing

(ERS-2) launched in 1995. To evaluate the performance of GOME’s ozone data in China, ozone
sonde observations at three stations in Lhasa(1998-1999), Xining(1996), and Beijing(2002-2003) are
used to validate ozone profiles and tropospheric column ozone retrieved from Global Ozone
Monitoring Experiment (GOME). Ozone detecting systems are Electrochemical concentration cell
(ECC) sonde at Lhasa and Xining and GPSO3 sonde at Beijing; GOME data are retrieved by Liu et al..
A comparison data set consists of 51 matching pairs were obtained by applying a baseline criteria
(+6h, +3°longitude, +1.5°latitude). A statistical analysis of the differences between coincident
03 profiles obtained by GOME and ozone sondes was conducted using the methodology suggested by
von Clarmann. When comparing with measurements that have much better vertical resolution than
satellite retrievals, we apply retrieval averaging kernels to the high-resolution data so that we are
comparing the same data . As the high-resolution sondes profiles do not cover the GOME retrieval
altitude range, we augment the high-resolution profile (ozone sonde only up to ~30 km) with monthly
mean climatological profiles from TOMS V8. Statistical bias determination and precision validation
show that in the lower and middle troposphere, the mean biases are significant within 5% at Lhasa and
Xining and within 10% at Beijing. In the upper troposphere and lower stratosphere, the mean biases
are within 10% at Lhasa and Xining and within 20% at Beijing. In the middle and upper stratosphere,
the mean biases are within 5% at all three locations. The larger bias in the troposphere and lower
stratosphere at Beijing may result from a different type of 0zone sonde and different time period
(ozone profiles shows multiple peaks in Beijing area in the spring). The mean biases of the
tropospheric column ozone are within 10% at all three sites, which are partly caused by different
estimated tropopause heights between GOME and ozone sondes. The GOME monthly mean ozone
concentration at 0-2.5 km correlates well with surface ozone measurements, basically capturing the
temporal variations of surface ozone at Lhasa, Waliguan, and Linan. In conclusion, from lower
troposphere to upper stratosphere, GOME data used here has strong ability to analysis ozone
distribution and dynamic changes in China.

Key words: validation, ozone profile, tropospheric column ozone, GOME
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Table 1 List of ozone sonde stations
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Table 2 Error estimation of ECC ozone sonde

Rk L) 0-5kn 5-10kn 10-15kn 15-20kn 20-25kn 25-30kn 30-35kn
ENSCI-7 4.1 3.2 2 3.4 3.7 4.7 4.1
O sonde,md [ SPC-5A 4 3 2 3 3 3 5
ENSCI-7 10. 4 10.2 6.8 6.2 11 16.7 13.9
O sonde,acc [] SPC-5A 6 4 8 11 12 10 14
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Table 3 Result of comparison of GOME and ozone sonde
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3.9-5.6 3 -0. 14 0.04 1.47 0.44 0.06 0.02 0. 020

5.6-7.9 15 -0. 25 0.04 2.18 0. 65 0.17 0. 06 0. 000
7.9-11.2 25 -0. 61 0.07 3.11 0.93 0.34 0.13 0. 000
11.2-15.8 35 -0.76 0.16 4. 10 1.23 0.97 0. 69 0. 089
15.8-22. 4 41 -0. 45 0.27 5.91 1.70 1.74 1.12 0.724
22.4-31.7 46 -0.22 0.37 6. 36 1. 85 2.49 1.82 0. 999
31.7-44.8 50 0.71 0.50 4.17 1. 46 3.55 5.15 1.000
44.8-63. 3 50 1. 86 0.60 3.65 1.31 4.25 7.86 1.000

63. 3-100. 0 51 2.33 0. 60 2.64 1.21 4.27 9.37 1.000
100. 0-130.0 51 1.63 0.52 1.87 0.77 3.74 16. 39 1.000
130. 0-160. 0 51 0.41 0.50 1.81 0.69 3.59 10. 45 1..000

170.0-230.0 51 -0. 24 0.38 1.62 0. 65 2.70 9.07 1.000
230. 0-300. 0 51 -0. 40 0.21 1. 40 0. 62 1.47 4.89 1.000
300. 0-400. 0 51 -0.23 0.10 1.09 0. 50 0.70 1.78 0. 999
400. 0-500. 0 51 -0.18 0.09 1.29 0. 54 0.61 1.01 0. 546
500. 0-HbTH] 51 -0. 16 0.09 1.81 0.63 0.62 0.71 0. 061
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Table 4 Comparisons of total column ozone of GOME and ozone sonde

U Feiu 5 [hPal  pcp & SD[%) BEHLIR % (%] RS (%) SEM[%]
DA 3.9-590.5 0.7t 5.3 4.8 14.0 1.0
SR 5.6-738.2 3.71+8.7 4.9 13.9 1.8
Jemt 7.9-949.0 8.1+ 21,1 5.4 14.6 4.1
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Fig. 1 Comparison of ozone partial column between GOME and ozone sonde at three stations. Relative
bias is indicated as line with solid circles, and 1o standard deviation as thin line, 3 o standard
error as error bars indicating standard error of the mean, combined estimated random error as shaded
areas and combined smoothing error and random error as dotted line, respectively
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Fig. 2 Comparison of ozone partial pressure of GOME priori profiles, retrieved profiles and ozone

sonde profiles(unit:nb) in the autumn of 2002 and spring of 2003
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Fig. 3 Comparisons of tropopause pressure (TP) and tropospheric column ozone (TCO) between GOME

retrievals and ozone sonde observations: (a) tropopause pressure; (b) tropospheric column ozone.
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Fig. 4 Comaprison of GOME and surface ozone concentration at Lhasa, Linan and mount Waliguan
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