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ABSTRACT 

In this report, ve propose an analytical treatment about temporal 

variation of z22Sn concentration in the atnosphere with an aim to 

clarify origin and transport of 222Rn. 

Based on the results of numerical simulation of radon, we separate the 
222Rn concentration measured at Nagoya into the following two components 

:t(l)222Rn ,atcun originatied near from the measuring site, which is denoted 

by "diurnal variation component". From numerical simulation of radon, it 

has been shown that the measured diurnal variation can be explained by 

this component. (2) 2 2 2Rn atoms originated far from the measuring site 

(including Chinese Continent),which is denoted by "background component". 

For this component, we propose here a one layer transport model using 

air mass trajectory technique. By this model we can explain the tem

poral variation of background component and seasonal variation of 
222Rn at Nagoya. ('c'jityi, -, ^ ' ^ 

I IlTCKODUCnCR 

Many researchers have studied the diurnal variations and the vertical 

profiles of 222Rn mainly based on the stability of the air, eddy diffu-

sivity, and the diffusion equation. However, until now the analyses 

about the seasonal variation and long range transport of 222Rn are very 

limited'5'8'. 

In this report, we propose a long range transport model of 222Rn. 

n ANALYSIS 

Figure 1 shows an example of the variation of 2aaRn concentration 

measured at Nagoya University. In this work we separate the 222Rn con

centration to the following two components: 

(1) Rn atoms originated near the measuring site . which is denoted 

575 



hereafter by "diurnal variation 

component." For this component* 

the time variation may be con

trolled by factors such as 

atmospheric stability, eddy dif-

fuslvity, and Rn exhalation 

rate near the site . 

(2) Rn atoms originated far from 

the measuring site , which is 

denoted hereafter by "back

ground component." This compo

nent is assumed to be distri-
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Fig. 1 An example of the variation 
of " 2Rn concentration 

buted 'uniformly in the atmospheric boundary layer since these En atoms 

have been mixed enough in the boundary layer until they arrive^at the 

measuring site from their origin. 

According to three-dimensional numerical simulations of atmospheric 

radon<e). we define here that "diurnal variation component" is consisted 

of radon exhaled within 20km around measuring site, and the rest is 

"background component". The average minimum of the day concentration 

of the "diurnal variation component" was adopted to be about 0.8Bq/m3(2>. 

In Fig.1. a broken line represents background component. The curve was 

drawn about 0.8 Bq/m3 below 

the minimum concentration on 

each day. 

The radon concentration ob

tained by a filter-pack method 

at the campusduring summer 

season (July - Sept. .1977.1978. 

1981) and during winter season 

(Dec. 1980 - March 1981) was 

analysed. An air mass trajec

tory was drawn on each day by 

using 850 mb weather chart. 

According to the history of 

the air arrived at Nagoya, the 
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Fig.2 The relation between the background 
component and the pass-over-island time 
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observed air mass was classi

fied into two groups 

maritime air mass and conti

nental air mass. 

fi^re 2 staws tte <re\at.wn 

between the background compo

nent of Rn concentration and 

the pass-over-island time in 

the case of maritime air mass 
0 1. The pass-over-island time 

on Japan Island was deter

mined from the trajectories 

described above. 

Figure 3 shows the relation 

in the case of continental air 

mass. 

fass over-islands tine (d) 

Fig.3 The relation between the background 
component and the pass-over-island tine 

I LONG RANGE TRANSPORT MODEL OF RADON 
According to the model described in section 2 , the concentration of 

background component Rn, n, is given by 

^- = - ( JU + kr )n + S 
dt 

(1) 

where, t > the pass-over-islands time (d) 

A,: removal constant from the atmospheric boundary layer to the 

upper free atmosphere (d~l) 

A *' radioactive decay constant (d~l) 

S : rate of Rn supply (Bq-nr3-d~'). 

S is given by 

S = E/H (2) 

where, E : Rn exhalation rate (Bq'uf^d"1) 

H : height of the atmospheric boundary layer (m). 

In the case of maritime airmass, we obtain the solution of eq. (1) from 

the initial condition : t = 0 " n = 0, 

B«j(l-e'11) (3) 
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where A = A.» * A * and T is the pass-over-is lands tine from landing 
point ia Japan Islands to Nagoya. The solid line shown in Fig.2 i s drawn 
using, the values of A =0-68 d"1 from r ,=l /Ar=2 days and S/A=3.7 
Bq*«~3. The satulation concentration o f n ( t-»«» ) =S/A =3 .7 
Dq-sT3 was determined from the observed data vn f\*. 3. 

In the case of continental a i r mass, the solution of eq.(1) is shown by 

n = | a - e ~ " ) + | e - J ^ ' " - (4) 

where K = T*/T and T* is the tine from leaving point of Chinese Conti

nent to landing point of Japan Islands. The solid line in Fig.3 is drawn 

from eq. (4) using the average value of R of about 1.8-

V DISCUSSIONS 

In Figs.2 and 3. the observed data agree fairly well with node! curves 

respectively. The value of r f=2 days seems to be consistent with the 

values obtained by Hisaki et al. <3' and Mochizuki and Tanji<4>. 

In the treatment described above, we can obtain the value S=2.5 

Bq- in"3 *d~'. If we adopt the value of E=l Rn atom • cm"a • s"'=1.8X103 

Bq* a"8 -d"' <rg' as the exhalation rate of radon over the land, we 

get H=720 m from eq.(2). which is consistent with the height of atmo

spheric boundary layer (0.5 -1.5 km). 
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