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NO2 distribution – time series
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4 Parameter Fit for Trend-Analysis of Trace Gases

FIT (t) = {A + B cos [(tJD- C) 2π / 365]}  exp [ D (t – t0) / 365]

0 365

Phase-Shift C

Amplitude B

A

Trend D

Days

Least Square Fit after rejecting 10% outlying values
Based on monthly means of (noon-time) data 
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Uncertainties: 2-σ of multiple fits after arbitrarily rejecting 2 years

Sine + trend – fit of CO (ppb)
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Selected anthropogenic hydrocarbons
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Mean mixing ratios (1998)
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NO, NO2, ethene,
n-pentane, n-heptane,
propyne
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Ozone - Trend
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Weekly Cycles derived from all data, all seasons
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Simulated weekly cycles

K(OH)*[OH] CO, Ethane

K= 2E-13

Benzene

K= 1E-12

NO, NO2, Ethene

K= 1E-11

Propene, Xylenes

K=2E-11

Winter [OH]=5E5 1E-7 5E-7 5E-6 1E-5

Summer [OH]=3E6 6E-7 3E-6 3E-5 6E-5
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Calculated for [OH]=1E6 /cm³
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Conclusion

• Anthropogenic trace gases are declining at MOHp

• Trends are stronger for shorter lived compounds

• NOx decline (-1.0% / y) weaker than expected – emissions?

• Weekly cycles show reduced emissions by about 60% on Sundays

• Weekly and annual cycles provide powerful tools to constrain emission 

estimates
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Thank you !

These results were achieved due to great technical work by K. Michl,
E. Plörer, M. Hofmann, E. Tensing, R. Wilhelm, R. Schafranek, T. Elste,

and G. Stange
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