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Long-term variation of stratospheric aerosol observed with lidar over
Tsukuba —comparison with global aerosol model—
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Abstract: The vertical distribution of stratospheric aerosol has been measured with lidars at

Meteorological Research Institute (MRI) over Tsukuba. After the Pinatubo volcanic eruption in June 1991,

stratospheric aerosol increased about 100 times compared with the background level. The stratospheric

aerosol loading simulated by the global aerosol model agreed with the lidar measurement from 1991 to

early 1993. However, the model underestimates the aerosol loading after 1993, particularly after 2000

when a slight increase (5.3% year ') was observed. Continuing observation is necessary for monitoring the
| stratospheric aerosol trend and assessing its impact on climate and the ozone layer.
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Figure 1: Temporal variation of the vertically integrated particle backscattering coefficient (IBC) from first
tropopause to 33 km at 532 nm over Tsukuba from 1982 to 2012 measured with the lidar (black) and that
simulated with global aerosol model (gray). Vertical lines and arrows at the top of the panel indicate the

major volcanic eruptions with Volcanic Explosivity Index (VEI) =4.
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Figure 2: Vertical distributions of aerosol backscattering ratio (backscattering ratio—1) at 532 nm in August
for each year from 1990 to 2012 measured with the lidar (black) and those simulated with global aerosol
model (gray). Each profile is plotted with the aerosol backscattering ratio progressively offset by 1.
Horizontal orange lines show the first tropopause altitudes.
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