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Annual 137Cs deposition in Japan during 1945 -1956 was reconstructed
and cumulative 137Cs deposition during 1945 -1997 was estimated to be ca.
3500 Bgm-2 at the end of 1997. A semi-empirical box model of atmospheric
transport was developed. The model divided the stratosphere of the Northern
Hemisphere into three compartments : the atmosphere above 21 km,
stratosphere below 21 km, active mixing and exchange (AME) layer near the
tropopause. The half residence times for transfer between upper and lower
stratospheric compartments, between the lower and AME Layer
compartments, and between the AME layer and troposphere were 0.5, 0.7 and
0.3 yrs, respectively. The dry deposition velocities for the Chernobyl-
derived fallout radionuclides were found to be a function of the size of the
radionuclide-bearing particles and were the same order as the gravitational
settling velocity for supermicron particles. The increase of the dry
deposition velocities for submicron particles could be due to Brownian
diffusion. It was estimated that 0.51% of the released caesium isotopes and
0.19% of the released 90Sr have been transported to the stratosphere. With
regard to the altitude distribution of the stratospheric Chernobyl-derived
radioactivity, 46% was in the AME layer near the tropopause, while 54% was
transported into the lower stratosphere. The radiocaesium in the surface air
at Tsukuba derived from the bituminization facility of the Donen, Tokai was
detected for 6 days after the accident. The local meteorological conditions
and lower altitude release of radiocaesium just near surface might cause
the relatively long periods of the detection.
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Table 1. Activity median aerodynamic diameter (AMAD) of
Chernobyl-derived fallout radionuclides observed at Tsukuba,
Japan.

Sampling period AMAD (um)
1986 137Cs 134Cs 103Ru 90sr Pu
6 - 10 May 0.38 0.48 0.35 - -
13 - 17 May 0.51 0.45 0.54 1.2 2.1
17 - 24 May 0.71 0.59 0.65 - -
24 - 31 May 0.45 0.36 0.38 1.0 2.5
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Table 2. Washout ratios and wet deposition velocities of

Chernobyl-derived fallout radionuclides observed at Tsukuba,
Japan.

Sampling Rainfall Wet deposition velocity Washout ratio
period rate (mm s-1) x 106
(mm h-l) 137Cs 103Ry 90Sr 137Cs 103R1 90Sr
5 - 6 May 0.49 2.6 3.8 16 0.19 0.23 1.2
6 - 7 May 1.7 10 7.6 27 0.22 0.16 1.4
14 - 15 May 7.6 70 35 230 0.32 0.19 1.1
16 - 17 May 16 110 220 180 0.25 0.41 0.50
19 - 20 May 0.8 7.4 6.3 31 0.34 0.28 1.4
20 - 21 May 1.5 12 8.2 28 0.29 0.20 1.4
2% - 30 May 3.6 53 15 39 0.53 0.37 1.4
o (5137 n L. 1
decay € .
o (5137 =20 T .
T g il .
107 F ] //r1 l
ST T — g T I I R
. 210 P S T
; 10¢ /. . = ldl/l_l I
E e .‘ ! b
[ 0
: /f/ ; : :
E 1ot i TR 3 50° w0 30° 20N
:2: /;:; ." * ]
.;5 ‘ r/‘,‘ I (81
§ 10 _{;’é . [ R g
(3 J& o . ] 520 .
5 10 : '.- 3 E i _l_l_]_l'—
!0 ... §|°. ' 8 1]
10 1 -
19490 1959 1960 1970 1980 1990 2000
e o 67 w05 36 20°N

Fig. 1 Temporal variation of annual deposition and cumulative deposition of fig. 2 The day-to-day wvaration of the tropopause height in the
137Cs since 1945. 20" - 40" N iatitude along about 135" E longitude on January 1976

(A) and July 1976(B). The solid line represents the monthly
mean tropopause height.
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Fig.3 The Relationships between the dry deposition velocity and
aerodynamic diameter of Chemobyl-derived radioactivity. The number of
o 0'5 110 5'0 ;0 the particle - size - dependent dry deposition velocities is eight, which
) 3 comesponds to the particle dameters of 0.35, 0.54, 0.88, 1.55, 2.7,
Aerodynamic diameter (um) 5.1, 10, and 20 wm, respectively.
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