
Research Needs (8thORM)
There are many questions that remain on the expected ozone recovery from the influence of 

ozone depleting substances (ODSs).  In particular, how do ozone depletion and climate 

change interact? The ability to predict future ozone behavior requires quantification of the 

roles of chemical and dynamical processes responsible for ozone production, loss, transport, 

and distribution, and their respective uncertainties. The development of realistic scenarios of 

the future abundances of anthropogenic and biogenic trace gases in the stratosphere and 

troposphere is required, particularly with respect to a changing climate. Further research is 

needed on the response of ground-level UV to changes in ozone and other atmospheric 

parameters in response to changes in ODSs, air quality, and climate-forcings. Research is 

required on both human and biological vulnerability to changing levels of UV radiation and 

other stress factors (i.e., integrated stress assessments).

A number of general issues are emerging. Coupled chemistry-climate models (CCMs) are more 

mature, but it is clear that more effort must be devoted to model improvement and 

validation. Earth System Models are now being developed that include crude stratospheric 

ozone parameterizations, and these models should begin to incorporate improved CCM 

treatments of the dynamics, radiation, and chemistry of ozone. In addition, long-term 

measurements represent an extremely important resource and the continued, and 

increased, exploitation of these data for scientific process studies is strongly commended. 

Finally, there is still a need for fundamental laboratory studies to estimate photochemical 

reaction rates, and to refine and update older measurements.



Specifics (1)

• Provide support for studies that quantify the chemical, radiative, and 
dynamical factors contributing to ozone layer evolution in a changing 
atmosphere (i.e., ozone recovery), including studies of the unintended 
consequences of climate change mitigation and adaptation strategies. 
These include:

– Studies examining the effects of climate change on ozone production, loss, 
transport, and distribution, as well as possible feedbacks.

– Studies investigating the dynamical coupling between the upper troposphere 
and lower stratosphere, particularly as it applies to water vapor, short-lived 
halogen species, and ozone, and leading to improved understanding of 
stratospheric temperatures, the stratospheric overturning circulation and 
their connection to climate change.

– Studies of aerosol and polar stratospheric cloud microphysics, and of cirrus in 
the tropical transition layer.

• Provide support for laboratory, photochemical, kinetic, and spectroscopic 
studies that relate to ozone evolution and its monitoring.



Specifics (2)

• Support studies aimed at understanding the emissions (both natural and 
anthropogenic), banks, and tropospheric and stratospheric evolution of 
ozone depleting substances and their substitutes and other climate-
related trace gases. This includes studies of the effects of climate change 
on the sources, sinks, and lifetimes of these gases and the study of very 
short-lived species.

• Support studies to investigate the role and impact of changes in
stratospheric ozone and ODSs on surface climate. Also, support studies of 
the influence of these stratospheric changes on tropospheric processes 
which are influenced by stratosphere-troposphere exchange and UV 
penetration.

• Support studies that allow quantitative disaggregation of the factors 
affecting UV radiation at the surface so that the influence of factors other 
than ozone (such as cloud cover, aerosol abundance, albedo and 
temperature) can be better assessed.

• Support studies on the effects of stratospheric ozone change on human 
health, ecosystems, and materials through exposure to UV radiation.



Specifics (3)

• Support the development of new and innovative 
instrumentation, algorithms, and analyses as a means of 
reducing measurement uncertainty and increasing the 
global observational capacity with regard to ozone, UV, 
ODSs, and related variables.

• Support to resolve the differences between tropical total 
ozone column trend estimates and those trends computed 
from satellite profiles.

• Support studies of the effects of solar cycle influence on 
climate with special focus on the importance of middle 
atmosphere chemical and dynamical processes and their 
coupling to the Earth's surface using both observations and 
models.


