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Ground Level Enhancement

GLE Date | (%6*h) F30/F200
5 23.Feb.56 5202 + 104 11.0 + 21
42 29.Sep.89 1189 + &0 415 + 3.2
10 12.Nowv.60 677 = 25 447 + 84
45 24.0ct.89 576 = 27 22.9 = 6.0
11 15.Now.60 552 = 106 51.0 = 10.0
'm X [—eLES2 IE

-- GLETO

effectve dose rate [ pSvh

ofco o200 o400 0600 0BOG 16.00
time since onset HH MM

Figure 4. Dose rates and accumulated doses were calculated for the altitude of 41,000 ft. (FL410) and
locations at %" N 0" for GLE4Z and 70° N 507 E for GLET, respoctively,

Atmosphere 2020, 11, 1358; doi:10.3390/atmos11121358
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Combination of SEP + GCR spectrum

GCR + SEP

-+

GCR+SEP

Geomagnetic Field
Effect Calculation

cutoff .-"'"'
. -

eguatorial spectrum polar spectrum

SEP spectrum : GOES 15 Observation
GCR spectrum : BO11 model

13 KNl e

Global Dose Map (Halloween Storm, Oct 29, 2003]

Altitude: 10 km
Max dose rate: 15 pSv/h

Altitude: 15 km
Max dose rate: 25 pSv/h

14 K ensea
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Route Dose Calculation

(Halloween Storm, Oct 29, 2003)

KREAM KREAM CARI-6M
{GCR Only) (GCR +SEP) {GCR Only)

JFK-ICN

47.8035 pSv 81.9073 pSv 60.6 pSv

(New York — Incheon)
Polar Route (3.524 pSv/hn) (6.037 pSv/hr) (4.467 pSv/hr)

JEK-ICN
46.0540 pSv 723130 pSv 62.7 pSv

(New York — Incheon)
Non Polar Route (3.368 pSv/hr) (5.283 puSv/hr) (4.582 pnSv/hr)
15 K s EeT

0.2 0.8 4.0 8.0 12.0 16.0
Cuteff RigidityIGRF 2010, 20km) (GV)

16 K ensea
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i

« Battery Status
= RED :Operation LED
— Slide Switch (Left:OFF, Right:OM)

Portable

Easy operation
Low power
Low weight
Re-chargable

19

& UsB

k) e au

Far West Technology HAWK2}

Hlul At

SRDAS
Parameters SRDAS-TEPC HAWK
(current)
Detector
TEPC Diameter 60 mm 60 mm 125 mm
Wall thickness 3 mm 3 mm 2.1 mm

Filling Gas

Propane, 2um, 13.9 torr

Propane, 2um, 13.9 torr

Propane, 2um, 7 torr

Operational

LET Range

0.5~ 500 keV/um

0.5~ 1000 keV/um

0.5~1000 keV/pm

MCA (2 ch)

High LET: 512 ch,
Low LET : 512 ch

High LET: 1024 ch,
Low LET : 512 ch

High LET: 1024 ch
Low LET : 256 ch

MCA deadtime

30 us

30 us

64 ms

Communication

USB, TTL R5422

USB, TTL R5422

RS232

Memory Storage

2 GB Flash Memory

2 GB Flash Memory

Compact flash memory

2 min data 30 day 2 min data 30 day 1.2 MB/day

=49 Rk HEZHH
Battery 26 Wh (7000mAh, 3.7V) 26 Wh (7000mAh, 3.7V) 4 D cells:

Run time: 24 h Run time: 24 h Run time: 100 h
Weight 1.5 kg 1.5 kg 5 kg
Size 110mmx 110mmx 170mm, 110mmx 110mmx 170mm, 160 dia. X 340 long

20

K ensea
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Flight Data

DEPATURE ARRIVE LiulingH) TEPC(H) -
Liulin/TEPC
DATE TIME DATE TIME usw) usw)
Flight # 1ICN LA 2021-02-21 20:14:44 2021-02-22 531017 56.48 50.38 1.12
Flight # 2LA ICN 2021-02-23 T 2021-02-24 3:59:35 20.39 T0.24 1.14
Flight # 3ICHN LA 2021-02-25 2275533 2021-02-26 8:48:08 55.22 47.54 1.16
Flight # ALA ICN 2021-02-28 16:24:38 2021-03-01 4:01:18 50.40 49.00 1.03
[PLOT] Flight time vs Dose rate, Cutoff rigidity,
KEO11, ICN to LAX Altitude
2021-02-21 09:58
30 30
- TEPC ——- cutoff_rigidity
—— liulin-6K [59.41 BE —T.05
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Fukushima released 3 to 30 petaBecquerels of radioactive cesium-137 directly
into the sea and 10 to 30 PBq into the atmosphere, of which about 50%
eventually ended up in the ocean. =
XtHALALS
Three Mile Island released 0.00004 PBq entirely into the air. Sr=
==-40
Chernobyl released 85PBq, mostly into the air.
15,000,000 PBq
xl-ca E';*I-% Nuclear weapons tests released 400PBq over
several years. The majority has eventually
= (= = -238 landed in the sea.
T
37,000 PBq Though serious, these totals pale com-
pared to the abundance of radioactive
substances naturally present in seawater
such as uranium-238 and potassium-40.
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—t A BIOKINETIC MODEL FOR PREDICTING THE RETENTION
OF “H IN THE HUMAN BODY AFTER INTAKES OF

E ﬁl AL TRITIATED WATER

I D. M. Taylor®

o DL‘]LIHHI;"Z!’[ :li Chemistry, Cardiff University
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Table 6.10: Parameters for the HTO Model Recommended by Taylor (2003)

Model Component Distribution (%0) Biological Half-1.ife (Days)
HTO 99 10
OBT, 0.98 40
OBT, 0.02 350

! Short-term OBT compartement
* Long-term OBT compartement

7 x 108 mSv/Bq
.8 x 108 mSv/Bq

FEAT FH FUof|M 7 BO| L2 S+ & 28.8Bq/L B
AHZF 0.0006 mSv(RE|A|HE)
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LNT and the 'Biphasic
Curve' promoted by Busby
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Table 1: DNA Impairment/Damage.

Rate of DNA Damage Per Human Cell Per Day

Single strand break 50,000
Depurination 10,000
Deamination 600

Oxidative base damage 2000
Alkylated bases 5000
Intra-strand crosslinks 10
DNA double strand break 10
Total DNAC(i?ln;ae%iggyevents per 50,000
Total DNxtg?rgganoguivents per 2500

Estimation 10'3-10" cells in human body~3x10'” DNA damaging
event per hour

Ambekar et al. Glob J Pharmaceu Sci 2017

Group 1 carcinogen by IARC

Asbestos

Aflatoxins

Etoposide IARCZ} 2 EsH 17| -Hil-=-
senzene CH7| QYO 2 QI 017H AR} £
admium

crl: 2

Helicobacter pylori
Alcoholicbeverages
Engine exhaust, diesel

\ 7] @ &(2a8)
¥ 20} o}
Estrogen therapy, postmenopausal 314000 60

Hepatitis B, C virus

= o
Human papillomavirus =Ll CH7 129
lonizing radiation 1002t

Ry 202t
Qutdoorair pollution
Processed meat
Solar radiation

Tobacco smoking Eﬂ oE‘E 201 5.1 0.30
121 agents
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ALARA

as low as reasonably achievable,
economic and social factors being
taken into account.

ICRP Pub 26, 1977

AHARS

as high as relatively safe

Wade Allison 2009
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B gt 7| E==AL £ mEae| xxs) >
PR
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Y
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2tE &&= (Bg/m’)

Rl ZAL 712 HE2s

AE8T 7|5k =/ EAt
1xP* 1988~1989 530 103.9£59.0 92.2/1.6
2%} 1999~2000 2953 52.5%57.7 421/1.8
3%t 2002~2005 1070 66.3+£59.7 S5.FIT
4%} 2008~2009 1100 79.3£85.1 60.5/1.9
IS BT 54.4 46.4/1.8
*AZEE FHOE SYEIUCSZ 01F ZA HISH 557t =3.

o M BHE ZAt HE (300 Bq/m® £1} H|E : 2F 0.9%)

Ref. : Kim, et al., National radon survey in Korea, Radiation Protection Dosimetry (2011) 146, 6-10.
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LIS = - 2=

o Log-normal distribution

12%

I ate

10% A= EE 62.1 Bg/m?
6
nl e
Eapnby ICRP # 17f 715HE R - 49.0 Bg/m?
(148 Bg/m3) (300 Bg/m3) ° _
QI 7ts A& E 1 54.4 Bg/m?
95.3% 99.1% e
89 s
% . It 7|5t o : 46.4 Bg/m3
| |
6% : :
4% ; E
| i
| !
2% “ i ;
0% |I|||I|||||I||I||I...|.| P I X
f= [ =3 f= O O [ =3 f= [ =3 f= [ =3 [ =3 f= [ =3 f= [ =3 f= [ =3 f= [ =3 f= [ =3 f= [ =3 f= [ =3
[Yal (=] [¥p] (=] [¥s) (=] [Tal (=] [=] [¥s) (=] [Ts] [=] [¥s) (=] (T2 [=] [Ta) (=] [¥p] (=] [¥s] (=]

Fig. Frequency distribution of indoor radon concentration

LIS = - 2=

o Hi(or SMX|H BIEZ AL (15 ~ “20) - = 4,665 7l 7I=2

1350 +
1400

2= =& (Bq/m?) e
Ay R ) chzt sz ICRP RL
(k&) l1sh . (148 Ba/m® (300 Bg/m?)

zd

I 150+135 120+1.8 1,277 29.5% 8.2%

o 143+196 101+2.1 2,370 24.9% 8.1%

yE 149+137 113+2.0 1,293 32.5% 9.7%
35

=3 102+102 74421 812 17.1% 5.6%

Y 66+55 53+1.9 365 7.5% 1.3%

23 105122 80+1.9 1,142 14.5% 3.7%
=25

ik 107+100 85+1.9 974 16.3% 3.9%

ChoF 140+162 96+2.2 1,487 26.9% 9.7%

= 136+127 105+1.9 1,257 26.1% 7.4%

5 117105 96+1.8 1,299 17.3% 5.2%
A 126+133 94+2.0 2,370 24.1% 6.6%
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12%
GM
91121
1 ICRP A& EA 123 +133 Bg/m?
to% - Ml 150 Bg/m3 =1t H|E : 24.1% 7|5HE2 01 + 2.1 Ba/m?
!
' 300 Bg/m3 £1} H|& : 6.6% E¥7 :86Bq/m?
!
i Z|CHZE 12,370 Bg/m?
!
2% :
i
‘Annual average : ‘ Pﬂﬁnter
2
P\
6% i I _BEE
e N o
. 232
“? : 32
l HFA
wh et gt
"‘E{ 3 s
- CUR B3N
SR
2% . .
= &

fl TN Lo el o
0% 111 H . ; : . . i i

0 100 200 300 400 500 €00 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

11

LHEI = - gt= Go o
22 e
o EE ZA}(02~05'd, I =Ah ;
220Rn and its progeny concentrations in dwellings of Korea 5
Area No. of houses 220Rn (Bgqm ™) 5
AM GM Median ~ Max. * j
Gangweon 41 46.4 =449 126 X 3.1 30.5 193
Gyeonggi T8 34.0 +£30.7 10.3+£3.0 27.3 160
Gyeongnam 33 30.8 4+ 38.8 B61+29 20.8 46 -
Gyeonghuk 35 293+ 33.8 8.6 +2.7 1 138 S
Gwangju 8 238+ 7.1 127+ 1.9 23.7 33
Daegu 11 23,2+ 21.3 7.30 £+ 3.0 13.0 64
Daejeon 16 321+ 165 11.5+2.1 339 56 .
Busan 18 26.8 £ 20.5 830+26 196 73 i f“,";‘ﬂq,m}
Seoul 51 50.2 & 104.7 10.7 £ 3.3 28.8 731 - Median : 25.4 Bg/m’
Ulsan 6 20,053 B.10E£ 1.5 19.9 26 % No.of dwellings : 450
Incheon 21 31.21+ 309 9.20 £ 2.5 225 141 £
Jeonnam 33 389+ 489 104 +£2.6 Z23.7 214 é
Jeonbuk 35 53.6 :46.7 170+ 3.0 41.5 223 g
Jeju 6 65.2 4+ B2.8 10,6 4.1 194 192 g
Chungnam 31 493 +64.5 11.8+2.7 238 295 =
Chungbuk 27 64.5 +91.1 126 £ 2.8 1.3 461
Total 450 40.4 % 56.0 254 731 I
- - - - 0 100 200 300 400 S00 600 700 800 900
AM is the arithmetic mean and GM the geometric mean. 208y concentration (Bg/m?)
Ref. : Kim, et al., 220Rn and its progeny in dwellings of Korea, Radiation Measurement 42 (2007) 1409-1414 12

_58_




LH 21| = - ct

1l

o EB ZTA} (C15~7204, HAX|H =Ap

Hr= 7tss A o e £y
() ClIsh
4 1296 524121 27426 1,955
=k 437 52+135 27+2.5 1,569
MM 438 44176 27+2.4 1,053
o s 421 59+141 29+2.8 1,955
Aas 1012 84+126 46+2.9 1,308
=4 564 91+130 51+2.8 1,308
HY 49 48+164 20+2.6 1,174
27l 399 79+114 45+2.8 1,071
== 1997 64+108 37+2.7 1,583
a4k 474 834134 50+2.6 1,538
Chok 344 61+134 32+2.7 1,583
HH 612 64+96 36+2.8 842
= 567 51+67 32+2.5 925
FE 4,305 65+117 | 36+2.8 J 1,955

s He| 2lE s
ZFAtE £F02 2007 O|HO| 107] K| WLALSSHL 5%
Ha "a . 22 Bg/m?
(BtD) Aol 2tE U EE MA H7 =X : 10 Bg/m3 (UNSCEAR 2000)
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I I M 1 NE w1 (Da R

(%]
o

222Rn 5= (Bgm3)
g 3
f i
|

N
(=}

-
=1
|
|

B S B B S I R I R R S R N HE

- U SE NG SHUBSHME AT E7IZE N IS MFAS AU T L4 FUTT ——

o
!

AagG 330 180 70+61 59+1.9
= 1,935 268 58+97 48+2.1
A 340 333 51+39 43+1.7
A F 66 61 50+48 41+1.9
- =2 9.301 5,107 54.2412.1 46.2+1.2 15
S| = =
LH _I--u- _/ = a (-
o MEHEI}
ICRP € X2 7t E2| "W W 9 MEAH= HE
= Xt2 R EFTH A, UNSCEAR I} =X
—t <
o waMEF M=t
E(mSv/y) = Cr, ><qu>< TXK
E : o] =umAsH S s A% mSv/y) 2= & EE KINS ZTAF A3} KINS ZAFEDE
. =L (C UNSCEAR %t
C : 2tE H%(Ba/m’) S
F : ®3QlAHEquilibrium factor, 2XF2) HHQX(F) Et=:0.4 2t= :0.6
_ EE 0. EE :0.
T : & AZFAZHh) - 0.02 0.003
_ 5 HZEAIZE(T) 7,000 h 1,760 h
K : HUEAA 2(mSv/Ba-h/m’) e
MEBBEMAS 2= : 13 mSV/WLM
2.0x10-> mSv/(Bgq h m-3)
EE : 5.6 mSv/WLM
1.2x10* mSv/(Bg h m3)
16
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5.06 (&S AH 7.9E-06
ICRP 65 3755 (gutol) 6.1E-06 -
UNSCEAR
2000 5.74 9.0E-06 1.87 4.0E-05
ICRP 115 13 2.04E-05 - -
10 (H1) 1.6E-05 =
ICRP 137 20 (2ITh) 3 1E-0F 5.6 l 1.2E-04
17
=1l &= 0=
o MEgH7L An}
B 85 43H2007) 85 42K2020)
nj=¢g =7} v &
e [mSv/y] [mSv/y] SrE
2H=, ALy 1.06 2.64 2.5
2=, A9] 0.21 0.47 2.2
E2 ALY 0.12 0.50 42
EE2, A9 0.007 0.006 0.9
517 1.4 3.62 2.6

18




LRI = - A5

o IMAH €T (02 ~ "05)

FR AME = HMA AL IS 2M (40K, U HIY, Th AlIE

47 MEo| CHE &2 XFX| (93.4%)

ME g3ol e fad

S)

1.4E+01
° @ Cs-137
1.2E+01 | hd ® K-40
Ra-226
1.0E+01 Th-228
% ® Th-230
D 8.0E+00 | ° ® Th-232
— L ]
o ° U-234
E 6.0E+00 | ¢ ° U-235
[o]= ° ° ¢ o U-238
4.0E+00 [ ]
L ]
*
2.08+00 | . ¢ . o ® .
L] ° ® L [ ]
- ° - - °
0OF+00 '@ ® ® &8 @ 8 & o o & ¢ © ¢ ¢ o & ¢ © & o & & & o o o o o 8 8§ o
MWEIMOER R m M FTHN MK T KR FTFIFTFRTME S TS M 6
ok HH < I & M o = %000 $0 N0 - 2T AU ouje &0 kO = oo
R < MW oo T
5 19
LHEI= - AlZ
TUSs -5
o ZZ AI(C18 ~ "20) - Y7}
UNSCEAR &5 XN Alof 2 2Ly les|ar ZAE M
o SFE . ZUHAZIASTTANEBZZ| 2R, M6d), AEZ/HE HEX0| 02
FEUTE S . KW72_%ﬁ“““ﬂﬁ
A S WA BE K UAY, Th A % 200 (5 97 4B
o Ef7 L 210po MTHI} 7}
o Tl MU 7] T 210p0 5= TAF AT At EE
o IAEA BEUTEE 19 (MAH S HBE 2090 55 A HE
F# ==(mBa/ke. T “K+ Ba/ke) [ )
ﬂ % {'.L ZBBU 230Th ZZGR a Z32Th ZZB-I-h 235U 234U ZIpr ZJ.OP o 40K
== 1.2 1.8 37 13 | 247 | 023 | 14 | 3% || 167 | 341
N 226.
%=} 4.7 4.2 96.7 1.7 9.7 0.38 5.3 ; 170 82.4
j 172.
axE | 135 1.6 64.1 1.6 20.1 | 068 | 16.4 . 216 76.9
X3 120.
al 1.7 1.3 26.9 | 182 | 0.12 1.9 160 59.1
AT 0
oflg | 637 | 87 | 684 | 132 | 226 | 23 | 719 | 370|| 370 | 79
o0 5.6 0.7 24.7 0.2 4.2 0.3 6.1 15 15 46.7
285 1.0 0.1 1.4 0.1 0.1 0.04 - 10 5 - 50
>
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LH 2 10| =

— Al

-

Ir
[==)

(@]

oM T

"ot 2t

210po0f| 2|8t MZO|
o (22 Ol F A

NEMFE OB 9

0.19 mSv/y (MlAl 72 0.085 mSv/y)

A 310| 29I
SHE 0.49 mSv/y (Al H|sH 1.3 v 57}

ax 2 4FHusv)
So} ojalo] kil aF7tE UNSCEAR
=y 0.19 0.19 0.17 0.18 0.25
AE SEHOIME F M2y ZTh 0.18 0.19 0.20 0.20 0.58
“*Ra 9.9 14.9 77 i 8
- 21h 0.14 0.17 0.17 0.17 0.36
1 N ZTh L5 1.0 0.6 0.7 0.3
I i | 1‘ 4y 0.0 0.01 0.00 0.00 0.01
;\ [ | | \‘ =y 0.20 0.22 0.20 0.20 0.28
H | i pp 109.6 105.1 48.2 59.8 28
I. | \: ? WJ g 398.4 252.9 161.0 186.7 85
= § A FUSas 2 ‘ ,
e a5 g 520.1 374.7 218.2 140
SERE ul M oK 142.1 211.9 247.6 2 170
A 58 662.2 586.6 465.8 492.7 310

* UNSCEAR 2008 table.189] A& H32 AT % 971 2300,
{aNTL 120pSve 2 HA

32 290uSvez AAlE

AU 7Iese2 ZA9f &xfste

21
= _| =L | 2+ d |. Al El
QIRIE — X2t HALS (A2])
o X|ZtdrALM m =
ol M EY Sof| ERE MY YAFEASo| 7St LR WA I F
SZ 0l : U & Th YU progenies, 9K &
o He| X|Z} WA =% 9l "It (93 ~ "96)
H-ay
M= WX ©F 1,328 7 X (HPICEZ &=7)
o FM J|I02 2H .
o 20 — 500 nGy/h Al
o CIF7IEHT : 92.6 nGy/h |
Y/ i
)
50
|
0 1 iy Y L L gL
0 5 10 15 20 25 30 35 40 55 60

2H0F &= @R/
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QARILI= - X SAIE (& 2))

o Aol XZH WA S U W7} (13 ~ "18)

o M= FQE2 (Xt HPIC A CiHE Nal(Tl)
SAL Xt (HPIC S CHE Nal(TI)
o 9f 772 72| y-spectrum =5 AU EHIt

=22

bal

|7I-H
|1 o

@]
>
A
A%
oA
o
okl
N
=
w
l
.
&

"o
o (&) X2 XHH|, 2F M 7|02, 4 HEHEK U, Th) & sk A=
o Outlier A (F 722,348 7§ HIO|H &t&) » = 22X &4
o X|9d M2 A FEMIF ALt (UNSCEAR 2008)

= D(nGy/h) = 0.427Cga + 0.662Ct, + 0.0432Cxk
CF: 0.7 Sv/Gy

* E(mSv/y) = D-CF - Te X 8,760 h % 107° T., (H9H2):0.2
L Ko B e
¥ [ Bakg L eake 37
AP 3000 | Peo
b !
. 3‘ 2,500
A ’;' 2,000
o
A 1,500
B Looo
g . 3
» o kT
L
i ‘6‘ 2{'&\ r“’
x‘ 126 127 128 12¢ nu‘ 131 1 24
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(& 11) Geogenic Rn potential Map

( ®7712 shZgA R )

o
rAa
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o3t |IEEN |[NERZ "
s ||| G | GRY | YEDE | wesa || wass

ge

LTI
3808

228

(#21) Geogenic Rn.potential Map .

[ 200 .
X718 YA B E I 150
. N N . Version 1.0 1120 3
= m3s i [ ]90-
"= [ 60 -
a1 L= gE=_ [ 30 -
124°45'E ‘/“} & 30
30°45'E
z] s
z | A
z | !
z) !
T T T T T -y i
126"€ 127°E 1287E 129°E 130°E ’_ ’
o 2 - g Y
=Iﬂ= Emsa%vea @I HIE i i
nEA i vEa [ Vs  m——— g ;
i =AM Za} MGSKLM estimate (Bg/m?3)
Ref. : Park, et al., Journal of Environmental Radicactivity (2019) 106044 (Multi-Gaussian Simple Kriging
= Z| update with Local Means)
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- A2 BEARS (

Al

2l)

- ~ ~ o ~ ~
o Q| X|Zt HFALM =7 (13 ~ "18) B! M2 It (18 ~ "20)
=E He
o AMZT/SHELE MESt » A9E 22 &H S AF /IS He £
qw E A A7 X0 SrNYE  ad padw
B e (vrg) (nGy/h) (mSv/y)
4 2 13593 990 128 0.16
=2 11,511 345 82 0.10
= =1 7,582 247 80 0.10
A A 17.063 289 119 0.15 v
2 = 3,523 150 104 0.13 S &
o A 15,644 154 106 0.13 > ]
A = 3.405 20 105 0.13 ; )
s A 10,608 117 84 0.10 - a4
= 2f ' . T ,~
2 7] 115,009 1,248 82 0.15 -y &,“.&""
7+ 120.129 152 119 0.15 o “"‘—#%ﬁi.!
3 E 37,120 159 112 0.14 ;,, “ S5 ME(Gy/h)
9 46,523 211 120 0.15 ; q,‘,‘% “ ‘,, oo N
HE 52312 183 106 0.13 ca R ‘Jﬂ;hﬂ“ = -
HY 69,774 180 93 0.11 ¢ : Yo - -4l
72 125757 268 81 0.10 N . - = 61 - 180
A Y 49,936 333 79 0.10 — e
A= 22859 61 43 0.05 @ I 219,-220
A = 722,348 5,107 108 | o013 | ’
D) A9 A7E 20159 A8 AFEHEEA NES D8 =
QIEI= - X2 BrAIS (ALY
o — =
Al E [m] ~ ~
o Wl X|Z YArd =7 8l @7t (o2 ~ "05)
5w
o X 7= 150 7} &F (TLD)
Za}
o 126 — 347 nGy/h sl B =xxA A~
o ¥a : 214 nGy/h 50 2
o e XHFE ol SIS &
S A "
< 10f I8
o .
Tl
5 |
0 tly 1 I
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QAFUI= - X2 AE (& LH)

o ALY X|ZF grALM ZHEHIL 18 ~ "20)

oLy
o UNSCEAR HHE HZ
IR 7tE AR X|ZteAFM (nGy/h) x 1.4 (M7 B H|2)

. e CF: 0.7 Sv/Gy
E(mSv/y) = D-CF - Tex X 8,760 h x 107°
hensniind = To (A RHIS): 0.8
# 28 B} WHed Te LY ALYOEY AL ¥R
<l .
Ae] Ay T EAT
[7rgd
nGy/h mSv nGy/h mSv mSv
KINS
. 92.6 0.11 AHEA 189 0.93 1.04
(‘05)
egz=
:ﬂa 112 0.55 0.68
— Al &g o]
) 108 3 ==
(‘19) \LLK\%ZL%“L* 118 0.58 0.71
\h[ 151 )| o074 [ os7 |
e UNSCEAR
- 59 0.07 HhHE 84 0.41 0.48
(2000)

QAR = - 3= BAlS

o SF HALM "It o6 ~ "07)

ot 24y

o CARI-6

o IEEHE 2x2 km AX}) mapping
o IF7IEHT MEE : 33.7 puSv/h

o (LE{Atah)
ASXE F 0 F 20% 124
/U2l MFAZ HE = 8:2

30
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PIE - 2F gAM

u)

QAL ZHEZL 18 ~ "20)

o8

o CARI-6, UNSCEAR ¥, EXPACS R E A4t
- dEE 2 2= FA

o 17128 =W X2 e+ 22X A= H

21t
o 7HE MBS EXPACS ZE ZDH0.240 mSv/y)2 ZH

o o=

2y
(07)

<t
= 0.248 0.242 0.240

(mSv/y)
=7} Ic UNSCEAR | =&

Lla ] (CARI-6) | 2 E | (EXPACS)

2U(20)

e
e

2
't

31

QAR = - 3= BAlS

STOIYA|, S5 WA W7} (02~054 X 18~"20)

SAXE 28

[==]

=
o
2 28 &A=z 28

=}

o '05E 0| HIS| E=Xta= 48 S7t EHYE S X5 058 o
| &8 Al B d2 29 psv (RIEHA 2 815 person-Sv)

0

o
o =0 19I5 ME2 15.8 puSv/y (054: 6.9 uSv/y)

<FR EA LM E MY Y YENE > 32

_68_



[Ih

33
&
Radiation Source K?g;’* KE?ZROE)A H D (U\lil\‘l(sjgr?AR USA JAPAN
STFLYAMAM Xm7Y 0.248 0.240
g5 oid 0.007 =0.016 gt oid 1
%|1— E] 0.26 0.256 0.39 033 030
= X ZAd Ao 0.11 0.13 ™= AEFEA 0.07
ALY 0.93 074 UNSCEARg 0.41
2| 1.04 0.87 0.48 021 040
e 40K 0.170 0237 AEEMZAD FEI} 0.17
U&Th A€ 0198 =0.256 210pg =7} 0.12
7|E} 0.01 0.01
L& | 0.370 0.498 0.29 028  0.40
o= =9 U Th #E 001 0.01 0.01
2t= 127 = 3.11 ZAMEZE DCF T 1.15
EE 0.13 = 0.51 ZAMEZE DCF T 0.10
2| 1.41 3.63 1.26 228 040
=7 3.08 Wp5.25 2.4 31 15,
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20094 20204
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Thank you very much!!
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