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Variation of Total Ozone over Tibetain Plateau During 30 Years Monitored by

Remotely Sensed Data
XTAO Zhong-yong' JIANG Hong' *

(1. International Institute for Earth System Science Nanjing University Nanjing 210093 China; 2. International Research Center of
Spatial Ecology and Ecosystem Ecology Zhejiang Forestry University Hangzhou 311300 China)

Abstract:This paper is study on the temporal and spatial dynamics characteristics of total ozone over Tibetain Plateau from 1979 using
multi-resource remote sensing. The findings indicate that the total ozone over Tibetain Plateau is continuously decreasing. The
decreasing rate is larger than the global and northern hemisphere average and the average annual decreasing rates are about 0.23%
0.19% and 0.12% for Tibetain Plateau global and northern hemisphere average respectively. However the decreasing rate is
lessening after 2000. The decreasing rates each year are about 0. 51% 0.49% and 0.31% during the 3 stages of 19794989 1990-
1999 and 20002008. The days of total ozone over Tibetain Plateau lower than 240 DU is up to 34 d and there is not largely lower
ozone (lower than 240 DU) area after 2005 ; the seasonal variation of total ozone present sinusoidal the largest and smallest value
appear in March and October the average values are about 304. 59 and 265.45 DU respectively. But the smallest of daily value are
often appears in November or December. The largest and smallest fluctuation of total ozone appear in February and September with the
standard deviation of 17. 28 and 5. 88 DU respectively; the total ozone and altitude is inversely relationship lower ozone appear over
higher altitude areas especially over Tibetain Plateau region. Compare with the average total ozone over the same latitude the total
ozone over Tibetain Plateau is lower with about 19 DU and give birth to an ozone valley.
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Fig. 1  Variation of average total ozone of Tibetain Plateau global and north hemisphere for 30 years
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Table 2 Three time periods’ variation of average total ozone of Tibetain Plateau global and northern hemisphere

/ /DU /% /DU /%
TP G NH TP G NH TP G NH TP G NH
1979 ~ 1989 16.3 14.02 14. 31 5.47 4.49 4.37 1.52 1.3 1.33 0.51 0.42 0.41
1990 ~ 1999 13.78 8. 19 5.93 4.79 2.75 1.9 1.41 0. 83 0.6 0. 49 0.28 0.19
2000 ~ 2008 7.9 4.35 7.78 2.8 1. 46 2.45 0.89 0.49 0.87 0.31 0.16 0.28
1a 2 a
Morlet 30 a b
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Fig.2 Variation of monthly average total ozone
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Fig.3  Wavelet analysis of the variation of monthly mean

total ozone over Tibetain Plateau
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Table 3 Times and date of the total ozone value lower than 240 DU

/DU /d
1987 229.9 7 11,12
1993 238.5 3 1
1994 236.8 1 1.2
1996 236.2 2 12
1998 228.6 11 11,12
1999 237.4 1 1
2000 236.4 4 10. 12
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2003 235.8 1 12
2005 234 2 12
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Table 4  Comparison of the total ozone over Tibetain Plateau and
the same whole latitude over 32°N profile /DU 18 km
32°N 32°N
1979 ~ 1989 301.7 283.4 18.3 1o 2
1990 ~ 1999 294.8 275.3 19.5 :
2000 ~2008 292.2 272.6 19.6
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