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CLIMATE CHANGE ALTER THE STRATOSPHERIC OZONE
DISTRIBUTION

A CHEMICAL REACTIONSARE TEMPERATURE DEPENDENT: COOLING OF
THE STRATOSPHERE SLOWS DOWN OZONE DESTRUCTION

A COOLING OF THE WINTERTIME POLAR LOWER STRATOSPHERE
INCREASES THE OCCURRENCE OF POLAR STRATOSPHERICLOUDS
WITH ENHANCED POLAR OZONE DESTRUCTION

A CHANGES IN STRATOSPHERIC CIRCULATION AFFECT TRANSPORTOF
OZONE DEPLETING SUBSTANCES AND THEIR LIFETIMES.

A CHANGES IN TRANSPORT AND TEMPERATURES AFFECTS WATER
VAPOR INPUT TO THE STRATOSPHERE AS WELL AS TRANSPORT OF
OZONE IN THE STRATOSPHERE AND THROUGH THE TROPOPAUSE
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THE CHAPMAN MECHANISM (1929)

(Jos); O, + UV LIGHT (<242 NM) > O + O
K,); O+0,+M>0O;,+M

(Jos); O3+ UV LIGHT > O + O,

(K3); O+0;>20,

THE LOSS REACTION O + O4 IS STRONGLY SENSITIVE TO TEMPERATURE



THE RELATION BETWEEN TEMPERATURE AND OZONE IN THE
UPPER STRATOSPHERE (CHAPMAN MECHANISM)
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where Heating (solar) = 10 K/day and
radiative relaxation rate (infrared) | =0.2/day

An ozone reduction of 20% leads to a temperature decrease of 10 K
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A temperature increase of 10 K produces a decrease of 20% in ozone
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EARLY STUDIES OF THE EFFECT
OF SOLAR VARIABILITY ON
/“ STRATOSPHERIC OZONE
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Fig. 4. Filtered series of sunspot number (a) and total ozone at Arosa (b).
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1960—2009 annual ozone response [%]
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IE RESPONSE OF OZONE TO HUMAN ACTIVITIES
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‘ Scientific Findings ‘ ¥,
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(b) ODS in the atmosphere

Ozone-depleting
chlorine and
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stratosphere
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(d)

“There is even stronger evidence since the 2002
Assessment that the Montreal Protocol is working”
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