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We conducted  continuous observations of the ver t ical  distr ibution of Asian dust  by the 

AD-Net l idar  network in  East  Asia .  The data confirmed a negative trend of Asian dust  density 

over Japan over  last  10 years and th at  the intensi ty was dependent on al t i tude  (Shimizu et  al . ,  

2017) .  We improved measurement of near -surface aerosols by introducing a small  te lescope 

with a  wide field -of-view into the l idar system. Internal  mixing of Asian dust  and 

anthropogenic pollutants  was suggested through an analysis of the color  rat io  ( the rat io  

between extinction coeff icients at  two wavelengths) .  Asian dust  density values obtained by a 

polar izat ion optical  par t icle  counter  (POPC) corresponded well  with the dust  extinction 

coefficients obtained by l idar  near  the surface.  We supplied AD -Net data to the Ministry of the 

Environment (MOE) for  their  Dust  and Sand -Storm information webpage,  and the data were 

also uti l ized in act ivi t ies related to several  MOE workin g groups.  

 

 

Fig.  1  T ime ser ies of monthly mean averaged dust  optical  depth detected by the AD-Net l idar  

network during 2007 to  2017.  The thick black and thick purple l ines correspond to  the observed 

and fi t ted curves.  T he thin l ines indicate results  by in dependent l idars.  

 

We improved one global  aerosol  transport  model (MASINGAR mk -2)  and provided 

calculat ion results  to  researchers working on other sub -themes.  We developed an analy tical  
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method (LETKF) to  assimilate  satel l i te  observation data (Himawari -8)  in this model and 

confirmed improvement in analytical  accuracy.  In addit ion,  we developed a data assimilat ion 

method (2D-Var)  capable of high -speed computa tion and star ted a  daily data as similat ion and 

predict ion experiment us ing satel l i te  observation data.  We conducted an aerosol  re -analysis 

(JRAero)  using the 2D-Var system and prepared a high -quali ty four -dimensional  global  aerosol  

dataset  for  2011–2015 (Yumimoto et  al . ,  2017) .  The dataset  was provided to  those working on 

other  sub-themes and was also released  for use by external  researchers.  

In addit ion,  we clar ified  points requir ing elucidation  when using l idar  in epidemiologic 

studies,  and we shared those  and resolved some r elated issues.  As a  result ,  i t  has become 

possible to  conduct  heal th r isk assessments in areas where l idar  observat ions have not  been 

available and epidemiologic studies have not  been performed due to  a  lack of current  

information on Asian dust  concentrat ions.  We fur ther  proposed a provision method and actually 

provided information to  vulnerable people and demonstrated that  by providing information we 

could reduce the r isk of unscheduled cl inic  visi ts  by vulnerable people on days with high Asian 

dust  concentrat ions.  

 

 

Fig.  2  (Left)  Odds rat ios of al lergic symptoms on Asian dust  days ,  determined by chemical  

t ransport  model without data assimilat ion,  ( r ight)  similar ,  but  Asian dust  days determined by 

model with data assimila t ion.  
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