
The mesospheric OH* layer above Spitsbergen: Observations 
via ground-based Fourier transform spectroscopy

The hydroxyl emission layer is a distinct feature of the Mesopause region.  This layer is 
centred at about 87 km altitude and has an approximate width of 8km. It is mainly formed 
via the endothermic reaction between ozone and atomic hydrogen, which leads to 
vibrationally excited OH* radicals. Radiative deexcitation of these OH* radicals contributes 
to the airglow, which we can sense by means of spectroscopic observations. 

One interesting parameter, which can be derived from these observations, is the ambient 
temperature of this region. Accordingly, many studies have been focusing on long term 
temperature trends derived from OH* airglow observations to find evidence of climate 
change in the mesospheric region. However, despite some airglow data records already 
cover a few decades, a response to climate change is less obvious by comparison of 
different data sets, which is most likely reflecting the complex coupling of the mesopause 
region to dynamical and chemical changes.  In particular the polar mesospheric region is 
subject to strong dynamic variability, which is also affecting mesopause temperatures via 
adiabatic heating or cooling.  Therefore, derived mesopause temperatures can serve as a 
proxy of dynamic activity at different time scales, which we can use to shed more light on 
our understanding of mesopause dynamics. 

In this talk, the establishment of ground-based OH* observations at high latitudes will be 
presented. These observations are performed with a Fourier Transform Spectrometer, which 
is located at the AWIPEV research station in Ny-Ålesund, 78° 55′ N, 11° 57′ E. A 
comparison with other datasets will be discussed, to outline current issues of our ground-
based OH* observations. In addition, a model study of the OH* layer will be introduced. 
This study relies on a quenching model from IanMcDade, which uses model output data 
from the SDWACCM4 chemistry climate model.


