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Abstract The variational ad pnt method n canb nation w ith T khonov regularization principle is applied
to retrieve the initial gas concentrations and reaction rates n chem ical reactions about ozone destioyng n
the stratosphere The adjontmodels and functional grad ients are deduced for the canplete and incanplete
(tem inal tme) observations of the gases’ concentrations respectively. Finally a series of ideal numerical
experments are prefom ed to show the valdity of the variational adjontmethod E specnlly, T ikhonov reg-
ularizaton prnciple can be used to overcane the ilbposedness n the case of canb national retrieving for

ncan plete obsewatns
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Table 1 Resulis of numerical experments of nital valie retrieval
[0,1/ [NOI/ [O]/ [NO,]/ k, / K,/
(Mmot  (Hmol  (Hmol  (Hmol (Mmot (Hm ol
L-1) L L L-1)  L-le d-1) L-le d1)
10. 00 5.00 2. 00 1. 00 0. 100 0. 100
7. 00 7.50 3.20 1. 40 0. 080 0.080
b 10. 00 5.00 2. 00 1. 00 41. 966 74 0. 001 28 9 11
b 0. 100 0. 100 4.22996 0. 000 02 10 17
D 10. 00 5.00 2. 00 1. 00 0. 100 0.100 41. 301 88 0. 000 73 9 42
2 10. 000 1 5. 000 1 1. 9999 1. 000 O 41. 966 74 0. 011 13 9 11
2) 0. 100 0. 100 4.22996 0.000 18 9 9
2 9.5117 4.7027 1. 809 0 1. 297 2 0.058 6 0.087 4  41.30188 3.027 92 6 21
2 9.8368 4.8467 1.990 1 1. 153 4 0.096 2 0.096 6 41.30188 1. 18 35 9 16
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Fig 1 Tenporal evolution curves of concentratons of (a) O;, (b)NO, (¢)O and (d)NO, n the combinatonal retrieval w ih

the obsewvatbns given at tem nal tine( Sold lnes represent the true concentrations of gases dash lines ones predicted w ih
guessed( distutbed) mitalconcentrations and reacton raes lnesw ih stars ones predicted w ith he nitial concentrations and reac-
ton rates retreved by the variational ad pintm ethod w ithout T khonov reguhtion and lnesw ith circles ones predicted w ith the in+

tial concentrations and reactbn rates retrieved by the variatonal ad p ntmethod in combmnatonw ih T khonov reguhtion)
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