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The Radiation Dose Assessment of Cosmic Radiation in Taiwan

Abstract

The Radiation Monitoring Center (RMC, Taiwan) re-investigated the
population radiation dose (Etswan) from 2019 to 2022. This study used three
instruments: a high-pressure ion chamber, a high pure germanium detector, and
a spherical neutron detector. This study measured ionizing radiation and
neutron components from cosmic rays at 86 locations in Taiwan of different
altitudes. The altitude of the measurement points ranges from 2 to 3263
meters.

This study measured the difference in cosmic rays in vertical height, and
then combines the relationship between altitude and cosmic ray dose rate, the
population of each county and city, and the average altitude of densely
populated areas in each county and city to calculate the collective effective
dose(S) of each county and city. The collective effective dose was summed and
divided by the total population, and finally the annual population radiation
dose caused by cosmic rays (Etaiwan, Eexp) IS calculated.

Survey results: The average annual effective dose per person caused by
neutron cosmic rays is 0.051 millisieverts (mSv), and the average annual
effective dose per person per person caused by ionizing radiation cosmic rays
is 0.302 mSv. The average annual effective dose per person caused by indoor
cosmic rays is 0.282 mSy, and the average annual effective dose per person
caused by outdoor cosmic rays is 0.071 mSv. Totally cosmic rays cause an

average annual effective dose of 0.353 mSv per person.
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W4 8 % % 15 o ’
% &k & (Ba/kg) 15 51 ( 85 o o FH( =

HE (% BT (P ~)

i & %) % %)

a3 be B be B de B ¢ 3

i BT 4 Ead y
HARN) R (E) B R HE F HE 5 HEF #E 5
oS (Fp =B i) 40 % i

&R (uSv/h) (uSv/h) (uSv/h) (uSv/h)
1 [24.137317|121.275606 |7 44 3263 | 474 | 44 38 0.0444 0.1437 0.0993 0.0509
2 |24.120069 | 121.190036 | 5 5 2786 | 663 | 60 48 0.0599 0.1490 0.0891 0.0297
3 123.486982 | 120.889152 |¥5 £ 4¢ 2601 | 507 | 49 34 0.0463 0.1258 0.0795 0.0296
4 |24.100050 | 121.183472 | ¥ 2300 | 393 | 42 34 0.0403 0.1175 0.0772 0.0259
5 |23.277110|120.917258 | & § 47 2234 | 375 | 29 23 0.0308 0.1047 0.0739 0.0251
6 |23.283056 | 120.903198 | + 27 #iT 21.3km § & 2036 | 541 | 48 26 0.0445 0.1122 0.0677 0.0243
7 |23.278999 | 120.892076 | ~ 27 & iT 18.5km Ea % 1860 | 489 | 47 34 0.0451 0.1109 0.0658 0.0222
8 [23.283238(120.877093 | » 27 & iT 16.1km g% 1719 | 614 | 57 27 0.0506 0.1204 0.0698 0.0162
9 |24.044281|121.150311 | 5 &) 1647 | 581 | 60 44 0.0568 0.1178 0.0610 0.0177
10 |23.488481|120.748361 |+ F i 1586 | 496 | 31 25 0.0359 0.0990 0.0632 0.0142
11 |23.059373|120.731961 |## {- = F] 1462 | 671 | 54 31 0.0522 0.1216 0.0694 0.0148
12 |23.057248 |120.730445 | &= » LT 1424 | 692 | 62 38 0.0586 0.1188 0.0602 0.0145
13 |23.055715|120.721606 | L' = f BIH& -4 i 1339 | 617 | 48 35 0.0496 0.1148 0.0652 0.0141
14 |24.631895 | 121.490206 | % 7 % 71.2KM fiz 1180 | 574 | 49 o4 0.0550 0.1126 0.0576 0.0148
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o Bl IAT 49 4 4
&R (N) R (E) 3 A A2 AL AL W E

KoL (Fr =% 45 i) 40 S K
(=) (uSv/h) (uSv/h) (uSv/h) (uSv/h)
15 | 24.654111 | 121.472623 |F* /& 1 5 1168 | 633 | 56 43 0.0562 0.1184 0.0622 0.0169
16 |24.645926 |121.476088 |4 7 % 66.8KM Jw 1161 | 500 | 47 40 0.0472 0.1023 0.0551 0.0113
17 |24.018176|121.130758 | %4+ 1145 | 566 | 54 50 0.0554 0.1066 0.0511 0.0129

RERARCS < X e L R
18 | 24.650705 | 121.473340 | _ ;’iﬁi PERET 1041 464 43| 33 | 0.0424 0.0992 0.0568 | 0.0134
= fF

19 |23.264645 | 120.825458 |+ L, = Hlo 3 fg % Fe 911 | 584 | 42 30 0.0445 0.1021 0.0576 0.0106
20 |23.417455|120.213815 |3= # 902 | 508 | 39 34 0.0420 0.0945 0.0525 0.0126
21 [23.158990|120.764976 |t‘ ik % & 7& i% & & 5 582 | 599 | 58 25 0.0498 0.1004 0.0506 0.0102
22 [23.434985|120.638825 | % 576 | 438 | 38 28 0.0381 0.0873 0.0492 0.0083
23 [ 24.738461 | 121.348603 | % & w41 524 | 481 | 46 35 0.0448 0.0969 0.0521 0.0099
24 | 24.768733|121.354763 |4 7 1 26.5KM Jiw 490 | 552 | 44 30 0.0445 0.0932 0.0487 0.0081
25 [24.207938|120.821374 | 5 ¢ # #1AL %} BT o F | 490 | 441 | 43 30 0.0407 0.0900 0.0493 0.0078
26 |24.803661|121.347181 |iT#Ti.i T ﬁ'v i}% 374 | 429 | 39 25 0.0371 0.0862 0.0491 0.0091
27 |24.791853|121.364351 |# % X L & & = B 356 | 518 | 47 49 0.0509 0.0970 0.0461 0.0085
28 |23.439815|120.607490 |f§ - 248 | 532 | 44 32 0.0444 0.0905 0.0460 0.0088
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H R E) TR E)
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ot Bl IAT 49 4 4
H R (N) R (E) i3 A2 AL AL W E

KoL (AP ¥ ¥ F i) 40 S K
(=) (uSv/h) (uSv/h) (uSv/h) (uSv/h)
29 |23.232445|120.504810 | % = -k B xeks i 108 | 467 | 48 26 0.0422 0.0850 0.0428 0.0081
30 |23.178355|120.485349 |{p & = Fl 103 | 511 | 48 35 0.0466 0.0902 0.0436 0.0074
31 |23.231716|120.448096 |ix v -] 35 L 77 | 510 | 46 32 0.0447 0.0871 0.0424 0.0067
32 |24.523083(118.410018 | 5 L= & 56 | 669 | 42 32 0.0475 0.0892 0.0417 0.0053
33 [23.196680|120.371311 |5 Ligg -k = ¢ i 2 [ 55 | 541 | 55 33 0.0499 0.0933 0.0434 0.0049
34 |22.666672 | 121.509546 | {1+ i 49 | 124 | 6 14 0.0106 0.0495 0.0389 0.0056
35 |22.674560 | 121.478540 i ¢ /= 4 48 70 | 6 7 0.0067 0.0426 0.0359 0.0042
36 |22.645123(121.499104 % + ;?5:}% 41 | 243 | 21 26 0.0242 0.0672 0.0430 0.0071
37 [24.395641 |118.315010 |+ B #* 38 | 835 | 49 33 0.0560 0.1044 0.0484 0.0113
38 |24.110376|120.628046 |~ ¢ # & P ® B 4H oF | 31 | 512 | 35 32 0.0400 0.0883 0.0483 0.0084
39 |24.448559|118.323646 |4 ™~ & ¢ 23 | 414 | 46 25 0.0396 0.0797 0.0401 0.0078
40 |23.153216120.106619 |- %% % ¢ w 19 | 409 | 38 27 0.0369 0.0763 0.0394 0.0046
41 |24.490246 | 118.443423 |14 % +& 18 | 491 | 27 20 0.0322 0.0780 0.0458 0.0092
42 |23.518106 | 120.355773 | &. & Ri#7ik 7% 1 = 16 | 495 | 40 29 0.0406 0.0839 0.0433 0.0070
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2 (F BAFRE) (PFap = ~2)
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a3 be B be B de B ¢ 3

E BT 4m 4 &
H R (N) #FR(E) %R g & HE ¥ HE F & 5

¥ (AP ¥ ¥ F i) 40 S K
(=) (uSv/h) (uSv/h) (uSv/h) (uSv/h)
43 |24.488311 |118.409443 |2 ¥ % -k By 14 | 365 | 17 16 0.0229 0.0647 0.0418 0.0113
44 |24.426345|118.315885 | & ¥ 12 | 338 | 42 23 0.0349 0.0783 0.0434 0.0046
45 |24.481300|118.317876 |+ % Ef B¢ ¥ 4 9 248 | 62 27 0.0420 0.0832 0.0412 0.0074
46 |23.799867 | 120.217601 | Z ++ & ¥ 7 ¥ 2> [F 6 496 | 44 27 0.0419 0.0849 0.0430 0.0099

LEREF D43 e
47 |123.466825 | 120.252983 7 6 450 | 49 25 0.0420 0.0828 0.0408 0.0033
48 |23.980521|120.691165 |= Bt i & 421 £ ¢ o 127 | 421 | 46 26 0.0402 0.0839 0.0437 0.0049
49 |24.408278|120.840368 | & Br~ P L i»uh & = 554 | 491 | 37 25 0.0381 0.0807 0.0426 0.0088
50 |24.436831 | 120.655050 |u & Bi 7o 42 318 5 2 [F 30 | 351 | 26 16 0.0263 0.0670 0.0407 0.0049
51 |24.881718|121.285409 [+* Fl 5t ~ (%X4e = ¥ 120 | 424 | 36 28 0.0368 0.0764 0.0396 0.0064
< F BL 3T R IR BT

52 |24.962956|121.149473 i E]T FEnd 1 134 | 366 | 38 24 0.0343 0.0742 0.0399 0.0074
53 | 24.655323 | 121.024665 | & Kk B FLPEE Yoo | 162 | 406 | 44 29 0.0401 0.0761 0.0360 0.0064
54 |24.595686|121.000758 |v & RBtms B s - KA o F | 173 | 478 | 38 29 0.0396 0.0795 0.0399 0.0081
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Eal B E Z %
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7 &k B (Ba/kg) Ha(Hey (BB BRAERE| (e +
(PFap = 4)

416 F) ¥F) ¥ )

a3 e 5§ e § be B ¢ 3

Hror BT 4 fad o
2R (N) R (E) B R B2 5 B E 2 B 5
S5 (AP = B 4 i) 40 &

(=~%) (uSv/h) (uSv/h) (uSv/h) (uSv/h)
55 [24.542706|120.921016 |w & FijFiE & X e 157 | 511 | 43 | 30 0.0428 0.0787 0.0359 0.0081
56 |24.612288|120.789023 |a & fk fe 42 & 2= = [F] 14 | 502 | 44 | 31 0.0434 0.0793 0.0359 0.0078
57 |23.380001 | 120.519096 |&.2& * ¥ ¥ .1 2 f& Bl % 228 | 380 | 24 | 27 0.0298 0.0747 0.0449 0.0081
58 |24.027241|120.623206 |%; i* > Fl i = F 48 | 502 | 52 | 31 0.0465 0.0824 0.0359 0.0071
59 |23.982060|120.433203 |3 * B = T A3 = [ 11 | 636 | 50 | 38 0.0519 0.0959 0.0440 0.0074
60 |23.178355|120.485349 |t & = Fl 103 | 511 | 48 | 35 0.0466 0.0902 0.0436 0.0074
61 |23.232445|120.504810 |7 = -k B jEekys & 108 | 467 | 48 | 26 0.0422 0.0850 0.0428 0.0081
62 |23.231716|120.448096 % - 3L 77 | 510 | 46 | 32 0.0447 0.0871 0.0424 0.0067
63 |23.323426|120.479061 | ¥ Z = 363 | 500 | 40 | 28 0.0405 0.0873 0.0468 0.0085
64 |23.196680 | 120.371311 | % Ligg -k 23 ¢ & = [F 55 | 541 | 55 | 33 0.0499 0.0933 0.0434 0.0049
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i A okt b ém & &b bo B A & bo B AR & bo B A B X
=B (N) 47 (E) B R
B (P4 % 45 ib) () 40 i e (uSv/h) (uSv/h) (uSv/h)
65 |22.324947(120.353433| | znxk-jz p 2 8 515 | 58 | 47 0.0548 0.0834 0.0286
66 [22.336580(120.368189 |z 3k & /| 54 | 372 | 40 | 28 0.0367 0.0938 0.0571
67 [22.350049(120.375282| ] Fr3k-im 54T 62 | 437 | 59 | 52 0.0546 0.0940 0.0394
68 |22.340961|120.378632|/] r3%-87 % # 65 | 555| 63 | 61 0.0626 0.1032 0.0406
A LS I S B Y
69 |23.566755(119.577095] , g 2 224 | 23 0 0.0162 0.0546 0.0384
L X
70 [23.538990(119.544802(F# 5 =~ kb & 5 170 | 17 0 0.0121 0.0476 0.0355
BiPe R RGE
71 |23.670928|119.570856| 7 36 5 0 0.0031 0.0317 0.0286
72 |22.027329(121.544333 | jF Mz #7582 fr i B B 16 | 164 | 23 | 18 0.0202 0.0342 0.0140
73 [23.553607(119.682613/F i@ & R & 18 | 787 | O 9 0.0259 0.0399 0.0140
74 |23.568173|119.566074 ;& 5 = & # 3R 24 1240 | O 17 0.0125 0.0535 0.0410
75 |22.012339(120.837403 % ;‘4’5‘5'11751% 30 | 500 | 58 | 38 0.0513 0.0837 0.0324
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i A s ém & &b b B AR K bo B AR & bo B A B X
£’ (N) #R(E) 2R
B (P4 % 45 ib) r o) 40 i e (uSv/h) (uSv/h) (uSv/h)
76 |23.564561|119.475838|:& i & M ¢k pickE e 61 | 322 | 27 | 15 0.0256 0.0538 0.0282
77 [21.922144|120.737841|% # & = ] 33 | 608 | 20 | 39 0.0389 0.0860 0.0472
78 |21.965308(120.741729 |+ = K 3 % Iﬁfa% 7T AR 40 | 197 | 34 | 32 0.0302 0.0670 0.0368
79 [21.903508|120.850927 |48 % & (o~ #* 5 3 =3) 42 | 466 | 36 | 30 0.0386 0.0783 0.0397
80 |23.453328(120.416018 |4 & #* & Etp’? A 43 | 508 | 50 | 29 0.0454 0.0805 0.0351
81 |22.007307(120.756865|17 % 4511 L ¥ B % 52 | 357 | 40 | 34 0.0383 0.0728 0.0345
82 [22.955343|120.169086| » = & % = [F] 3 535 | 28 | 18 0.0334 0.0676 0.0342
83 [22.456590(120.479071 |~ =g & 7k ¥ % 4 607 | 50 | 42 0.0524 0.0845 0.0321
84 |23.467317(120.484344|%. % ~ & 78 | 535| 48 | 36 0.0477 0.0892 0.0415
85 |23.973989(120.982055 | 2 (7. & 1) 695 | 484 | 60 | 45 0.0542 0.1050 0.0508
86 |23.404839|120.652139 |3 # 902 | 508 | 18 | 34 0.0334 0.0990 0.0656
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