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Table 1. Parameter values in Eq. (1) applied to METRO-K in order to simulate the reduction of absorbed dose rate in air

Surfaces
Parameters Roof Paved Outer Lawn/Soil Tree
road wall

Cs 0.5 0.6 0.2 0.63 0.8

A Ru 0.29 03 0.17 0.95 0.95

I 0.75 0.75 0.3 0.95 0.8

Cs 340 80 365 317.6 36.5

Twa(day) Ru 292 69.4 314 91 36.5

1 17 40 182.5 160 18
Cs 2420 10100 6930 15600 36500
Ty, (day) Ru 2420 10100 6930 4450 36500
I 2420 10100 6930 15600 36500
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Fig. 2. An example of kerma values applied to METRO-K in order to predict dose rates for different urban environments.

Table 2. Kerma values for the multistory apartment applied to METRO-K (pGy per photon mm™)

Contaminated surfaces

Neigh. buildings across

A residing building of a receptor A park across the street

the street
Locatons| WD OW  RF BS GD GT RD OW RF RD PK OW RF ST
Basement | 0001 0002 0 031 0004 O 0.004 001 0 0.004 0.001 0.003 0 0.004
L. floor 29 0.5 0 0 1.8 033 1 2 0 14 1.6 0.7 0 0.65
03 | M.floor 29 0.6 0 0 025 003 009 18 001 015 09 07 003 005
MeV | H. floor 2.8 0.4 0.6 0 0 0 0 1.1 03 0 0.51 0.4 0.1 0
Road 8.1 57 0 0004 025 001 200 130 2 230 66 32 1 25
Garden 6.6 45 0 0003 252 10 0.2 57 3 0.2 3 56 3 0.05

Basement | 0.009  0.008 0 071 001 00005 0.018 0.042 0 0.013 0.004 0.024 0 0.013

L. floor 65 21 0 0 51 09 26 54 0 39 48 2 0 18
0662 | M. floor 65 2t 0 0 05 006 015 53 008 03 22 2 005 009
MeV| H floor 6.5 2 38 0 0 0 0 3 0.6 0 1 09 025 0
Road 16 115 0 008 03 002 430 270 3 495 140 68 15 52
Garden 14 89 0 004 530 21 04 110 4 0.5 4 1o 4 ol
Bascment | 0.05 0.4 0 27 02 002 03 17 02 02 007 12 0 02
L. floor 24 26 0 004 39 47 24 3R 0 34 43 14 0 10
3 | M. floor 25 28 001 0 33 04 L1 33 1 2 20 14 07 08
MeV | 1 floor 24 26 56 0 0 0 0 21 33 0 93 10 2.1 0
Road 48 315 0 003 1 008 1260 810 85 | 1490 585 220 25 154
Garden 30250 0 002 1,58 6l 4 320 95 2 0 320 9 05

Abbreviation ; WD : Window OW : Outer wall RF : Roof BS : Basement window GD : Garden GT : Garden trees RD : Road PK : Park
ST : Street trees L. floor : Lower floor (1st floor)M. floor : Middle floor (5th floor) H. floor : Higher floor (10th floor)
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Fig. 3. Temporal behavior of air absorbed dose rates due to environmental
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Fig. 5. Dose rates at different receptor locations in a multistory
apartment with neighboring ones across the street. (Abbreviation ; N. :
Neighboring apartments, L. : Lower, M. : Middle, H. : Higher)
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A Model for Radiological Dose Assessment in an Urban Environment

‘Won Tae Hwang, Fun Han Kim, Hyo Joon Jeong, Kyung Suk Suh and Moon Hee Han
Korea Atomic Energy Research Institute

Abstract - A model for radiological dose assessment in an urban environment, METRO-K has been developed. Characteristics of the
model are as follows ; 1) mathematical structures are simple (i.e. simplified input parameters) and easy to understand due to get the
results by analytical methods using experimental and empirical data, 2) complex urban environment can easily be made up using only 5
types of basic surfaces, 3) various remediation measures can be applied to different surfaces by evaluating the exposure doses
contributing from each contamination surface. Exposure doses contributing from each contamination surface at a particular location of a
receptor were evaluated using the data library of kerma values as a function of gamma energy and contamination surface. A kerma data
library was prepared for 7 representative types of Korean urban buildings by extending those data given for 4 representative types of
European urban buildings. Initial input data are daily radionuclide concentration in air and precipitation, and fraction of chemical type.
Final outputs are absorbed dose rate in air contributing from the basic surfaces as a function of time following a radionuclide
deposition, and exposure dose rate contributing from various surfaces constituting the urban environment at a particular location of a
receptor. As the result of a contaminative scenario for an apartment built-up area, exposure dose rates show a distinct difference for
surrounding environment as well as locations of a receptor.

Keywords : urban environment, Radioactive contamination, Building type, METRO-K, Kerma
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