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Fig. 2 Initial positions of marked air parcels over 

homogeneously distributed in global. These are 

placed at intervals on 2.5 degrees in longitude and 

latitude. 

Fig. 1 Global map and location map for the Hokkaido 

and Kyushu regions in Japan. Air parcel’s trajectories 

arriving at the Hokkaido (42-45N, 141-144E) and 

Kyushu (31-34N, 129-132E) regions were calculated.
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Fig. 3 Schematic illustration of the way to obtain 

the time scale of air parcel’s displacement from a 

base grid to another grid. 
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Fig. 4 Distribution of the 7day backward 

trajectories of air parcels that arrived over the 

Hokkaido region in January, averaged for the period 

of 1980-2003. Contours greater than 100 are 

indicated, with a contour interval of 600. The number 

of backward trajectories was counted in the column 

covering the grid points in the box for the Hokkaido 

region shown in Fig.1. 

Fig. 5 The same as in Fig.4, except for the Kyushu 

region.  

Fig. 6 The distribution of the January mean sea 

level pressure averaged for the period of 1980-2003. 

The contour lines are drawn with an interval of 

2.5hpa. 
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Fig. 7 Distribution of the 25day backward trajectories 

of air parcels that arrived over the Hokkaido region 

in January, averaged for the period of 1980-2003. 

Contours greater than 100 are indicated, with a 

contour interval of 600.  

Fig. 8 The same as in Fig. 7, except for the Kyushu 

region.

Fig. 9 Spatial distribution of the time scale of air 

parcel’s displacement from interested areas toward 

the Hokkaido region in January, averaged for the 

period of 1980-2003. 

Fig. 10 The same as in Fig. 9, except for the Kyushu 

region.
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Fig. 11 Vertical distribution of the number of 25day 

backward trajectories of air parcels that arrived over 

the Hokkaido region along the 110E meridians in 

January averaged for the period of 1980-2003. 

Contours greater than 100 are indicated, with a 

interval of 200. The black shaded areas indicate the 

approximate height of the topography. 

Fig. 12 The same as in Fig. 11, except for the Kyushu 

region.

Fig. 13 Vertical distribution of the number of 25day 

backward trajectories of air parcels that arrived over 

the Hokkaido region along the 20E meridians in 

January averaged for the period of 1980-2003. 

Contours greater than 50 are indicated, with a 

interval of 50. The black shaded areas indicate the 

approximate height of the topography. 

Fig. 14 The same as in Fig. 13, except for the Kyushu 

region.
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Fig. 15 Global distribution of the space scale of air 

parcel’s displacement in January, averaged for the 

period of 1980-2003. The space scale during the past 

25days is shown. The contour lines are drawn for 

20000, 25000, and 30000km. 

Fig. 16 The distribution of the space scale of air 

parcel’s displacement in East Asia in January, 

averaged for the period of 1980-2003. The contour 

lines are drawn for 20000, 25000, and 30000km. 

Fig. 17 The same as in Fig. 16, except for North 

America. 

Fig. 18 The same as in Fig. 16, except for Europe. 
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Global Distribution of Space and Time Scale of Air Parcel’s Displacement 

Ryo KAZAOKA  and Hideji KIDA

* Department of Geophysics, Graduate School of Science, Kyoto University, Kyoto, Japan 

Synopsis 
     In order to examine the global features of air parcel’s displacement, we analyzed the 25day backward 
trajectories arriving over regions homogeneously distributed in global. The space scale of air parcel’s 
displacement over an interested region was defined as the length of backward air parcel’s trajectories for a 
given fixed time scale. In winter, sharp gradients of it were found over east coasts of Asian and North 
American continents. This suggested that the Hokkaido region is close to the Kyushu region on a global scale, 
the original area of air parcels arriving over theses areas were greatly different. 

Keywords: air parcel’s trajectory, chemical material transport, atmospheric circulation 




