
Temporal variation of HCl, HF, O3, and HNO3 observed at Tsukuba with FTIR 

# Isao Murata[1]; Hideaki Nakajima[2]; Hideaki Nakane[3]; Hiroshi Fukunishi[4] 

[1] Environmental Studies, Tohoku Univ.; [2] NIES; [3] Atmospheric Environment Div., NIES; [4] Dept. of Geophysics, 
Tohoku Univ. 

http://pat.geophys.tohoku.ac.jp/members/members_staff.htm#murata 
 
 

The vertical column densities of HCl, HF, O3, and HNO3 were observed at Tsukuba with a High-resolution Fourier 
transform spectrometer since December, 1998. The average of the HCl column observed between December 1998 and 
December 2004 is about 3.7 x 10^15 [cm^-2]. HCl column increased from 1999 to 2001 and decreased from 2003 to 2004. 
The average of the HF column is about 1.1 x 10^15 [cm^-2]. HF column increased from 1999 to 2002 and the increase seems 
to be stopped in 2003 and 2004. It is indicated that the effect of the decrease of the CFCs can be find in Cly and Fy in the 
stratosphere. 


