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Survey on the behavior of radioactive

substances in the atmosphere

ABSTRACT

To clarify the behavior of radiocactive substances in the atmosphere, we must study
both local and regional scale behaviors. For the purpose of clarifying the regional
scale behavior of radon and tritium, we carried out the following study: First, it is
shown that the estimated radon exhalation rate obtained at each place from *®°Ra
content of soil using a theoretical formula coincides with the measured value within
+50 percent. The difference arises from the property of soil. Next the origin of
measured radon was studied. Based on a numerical simulation of three dimensional
diffusion of radon, a trajectory model and other analytical methods, it is concluded
that in winter monsoon season contribution of radon originated from Asian Continent
amounts to 1~3 Bq/m at Nagoya and Kanazawa. Finally, regional distributions of
tritium concentration in water vapor in Bast Asia are shown. Observed day-to-day
variation of trilium concentration in water vapor at Beijing is also shown. The
variation was analyzed by using a two-layer trajectory model for tritium behavior in

the atomospheric environment.

*Work performed by Nuclear Safety Technology Center under contract with
Power Reactor and Nuclear Fuel Development Corporation.

PNC Liaison: Tomohiro Asano, Safety Division



AIFHSHENEOLEEHCETIREREEZES () ES

ZHLZA
ERE BEEXTHE

ZH BB E FEERWT HHRERERR
REHERAFE—FRER

I R R A A S

BoH ¥ R SHEARIFRRTHISHNINE
A BB GEERFLERRTHIYEHT
BB E WETHRSHMY. S -EE

3
S
H
F

il
i
5



ZEASERLE

L F

11 F

12
L3

5 R OFELER 516 O
Z N ORJ[BEHETIVORE

L4 ETFITICBFA M) FYLOHEE

2. ZF
2.1
2.2

3 K
3. 1
3.2
3.3

4 BT
4.1
4.2
4.3

&% 1.
52

B4 K

> D EAE IR 53 A D FAH
hEiCB T ZR0ERFDHRIE
Mt B L UER

Y ORKHHEE T ILVORE
R E TN
FEICBIT 3T B OERAIE
5 K DOFREFRNE S

ITiBY B M) FULORE
FUHic

passive HIC L HlIE
activelkic &k A HlE

HRicBIFTEAEA S N BERIE
TN — LEF NI BRIEEDRT

12

18
18
19
21

26
35

39



Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Fig,
Fig,

.Fig.

Fig.

Fig.

Fig.
Fig,
Fig,

Fig.

Fig.

Fig,

Fig.

Fig,

10
11

12
13
14
15

16

17

18
19

B % B X

Relationship between Rn exhalation rate and liquid water content of

soil at Chaungchun

Relationship between outdoor Rn concentration and *°¢Ra content in soil -

Relationship between outdoor Rn exhalation rate and ?*°Ra content in
soil

Relationship between distant Rn component and time

Calculation of time variation of distant Rn componenent

An example of temporal variation of observed Rn concentration of
Beijing in 1993

Monthly mean value of Rn concentration at Beijing and Fuzhou

Map of six separated Rn sources

Calculated Rn concentration from six classified sources in
December, 1890

Comparison between calculated and observed Rn concentration

Comparison of Rn concentration measured at Kasugai, Toki, Kanazawa and

Nagova in Jan. 1~10, 1991

System of water vapor sampling and tritium measurement

Sampling station of tritium in water vepor in Eeastern Asia

Two-monthly mean value of tritium concentration in water vapor

Regional distribution of tritium concentration in water vapor in
August-September, 1992

Regional distribution of the annual mean value of tritium concentratioen

in water vapor from June, 1992 to Sept., 1993

Day-to-day variation of tritium concentration in water vapor at Beijing -

Two-layer trajectory model for transport of tritium in water vapor
Source of tritium in evaporated water vapor assumed from tritium

concentration in rain and snow

10
11
13

14
15

16

18

20

20

21

22

24

25



Fig. 20 Comparison between observed tritium concentration and calculated one
by two-leyer trajectory model
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Table 1 List of obsenvation data at Chaungchun
e X A E ARILS PR e NG Bt
Eibic]
c)
1992¢¢ 8H 26.8 21.0 29.0 27.8 29.3
19924¢11R 7.0 150 i1.5 12.0 8.2
19934 3H 4.0 4.0 4,0 - 5.0 6.0
19932 51 21.3 20.0 17.0 20,5 18.5
SE
(mmilg)
19924 8H 740.0 740.3 739. 4 T41.7 740.6
1992*E11H 746. 8 747.3 T47.0 " 748. 2 748.0
19934 3H 745.5 T747.0 745. 2 747. 2 746. 8
19934 58 745.2 743.4 746.0 T48.5 744.5
TSk E
(%6)
19924 8H 10.3 14.6 12. 4 12.2 12.6
1992411 R 14.3 19.7 3.0 16.4 19.2
1993 38 21.3 14.1 21.5 22.8 19.2
19934 5H 17.3 12.3 4.1 19.3 15.4
RnBogse
(mBa,” (nf-s)) .
1992 8H 3.9 35.1 32.5 11.1 29.2
- 1992%E118 2.2 19.9 50.9 1.3 23. 4
19934 3H 22.1 2.2 4.6 4.3 32.1
19934 £H 18.8 37.1 3.8 7.9 38.3
TSR
(Ba,ke)
22°Ra 19924 8H 21.4 30.4 20.6 36.0 29.2
1992411 H 3.1 26.4 27.4 29.3 3.2
19934 3H 19.8 23,4 26.1 4.4 3. 2
19934 58 30.9 32.7 28.8 45.8 47.7
2927h 199248 BH 44.4 52.8 46,1 57.3 53.5
1992%11H 50.5 h2.6 45.7 45.2 50.9
1993%F 3H 42.2 47.0 46,1 48.8 50.9
19934 5H 48.8 59,2 42.2 58.8 58.5
PK 19924 8H 665 - 738 646 735 589
1992<E11H 653 666 654 625 593
19934 38 655 690 631 624 593
19934 5H 736 706 675 636 560
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Fig.15 Regional distribution of tritium concentration in water vapor in

August-September, 1992
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Fig. 16 Regional distribution of the annual mean value of tritium concentration

in water vapor from June, 1992 to Sept,, 1993
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