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ABSTRACT 

The distribution of OH in the troposphere at night was obtained with a time-dependent 
photochemical model. At night, the major source of OH in the troposphere is the reaction 
between 0 3 and night-time H02 . More than 16% of night-time H02 is produced by the thermal 
dissociation of H02 N02 . The sinks of OH at night are the same as during day-time. The 
globally and seasonally averaged night-tiine OH concentration is about 1.3 x 104 molecules/cm3

, 

which is about two orders of magnitude smaller than the globally and seasonally averaged day­
time OH concentration. Night-time OH concentrations appear to be most important in winter 
in the middle troposphere at middle latitudes, where about 10% of removal of gases resulting 
from reactions with OH occurs at night. We also calculated the night-time OH concentrations 
over a wide range of climatic conditions, from the last ice age to the pre-industrial era, and to 
the present. We found that the day-time OH concentrations do not change much during these 
transitions but the night-time OH concentrations may have decreased significantly in the 
transitions between the ice ages and the pre-industrial times and between the pre-industrial times 
and the present. 

1. Introduction 2. Basic OH chemistry 

The importance of OH for tropospheric photo­
chemistry was first recognized by Weinstock 
(1969) and Levy (1971). Since then, much work 
has been done in determining the atmospheric OH 
concentration (for an overview, see Altshuller 
(1989)). 

The primary production of OH, or the entire 
HOx family, comes from the reaction between 
0(1D) and water vapor: 

Probably because the concentrations of OH at 
night is too small tp detect, or perhaps, because it 
makes a small contribution to global atmospheric 
chemistry, night-time OH has rarely been studied 
(Hard et al., 1986; Shirinzadeh et al., 1987). 
Nevertheless, OH exists at night and continues to 
react with many species and radicals in the atmo­
sphere. 

In this paper, we discuss the concentrations of 
OH at night calculated with a time-dependent 
photochemical model. Since the concentrations of 
many trace gases change with changing climate, 
we also examined the response of OH concentra­
tions over a wide range of climatic conditions, 
from the last ice age to the present. 

(Rl) 

Reaction (Rl) is effective only during day-time 
when the photodissociation of 0 3 creates 0(1D). 
At night, all photolysis stops and the reaction (Rl) 
is no longer a source of OH. The only dominant 
source of OH in the unpolluted night-time atmo­
sphere is the reaction between 0 3 and night-time 
H02 : 

(R2) 

Unlike day-time, night-time H0 2 is largely pro­
duced by the thermal dissociation of H02 N02 : 

Similar to OH during day-time, at night, OH 
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