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Assessment of Radiation Dose from Civil Aviation in Taiwan

Abstract

The population radiation dose is composed of multiple factors, and
the National Council on Radiation Protection and Measurements (NCRP)
in the U.S. categorizes cosmic radiation exposure from civil aviation as a
subcategory of consumer products. In 1998, the first population radiation
dose assessment was conducted, evaluating flight doses for 25
international and 28 domestic routes. The results showed that the
effective dose per individual per year in Taiwan (Etaiwan) was 3.1 uSv/year

for international routes and 0.057 puSv/year for domestic routes.

This study utilizes survey results on the flying behavior of Taiwanese
citizens provided by the Civil Aeronautics Administration, Ministry of
Transportation and Communications. It focuses on popular routes for
international, cross-strait, and domestic travel. The NTHU FDC aviation
dose assessment software specific to Taiwan is used to perform aviation
dose calculations, evaluating the radiation dose incurred by Taiwanese
citizens due to air travel. Taking into consideration the impact of the
COVID-19 pandemic on the global aviation industry from the year 2020
to 2022, the study used survey data on Taiwanese citizens' flying behavior
from the years 2015 to 2019. It selected 65 popular international flights,

75 cross-strait flights, and 23 domestic flights for assessment.

The evaluation results show that, based on NTHU FDC calculations,



the total annual effective dose for round-trip international flights ranges
from 1.8 to 157.9 uSv. The total individual annual effective dose (Egxp)
calculated by SIEVERT for each route round trip ranges from 2 to 189.2
uSv. For round-trip cross-strait flights, the total annual effective dose
ranges from 1.7 to 20.5uSv. For round-trip domestic flights, the total
annual effective dose ranges from 0.11 to 0.25 uSv. This indicates that
European and American routes have higher radiation exposure
assessments due to their longer flight distances compared to other routes.
Most Asian countries are located near the equator or at low latitudes and
are closer to Taiwan. Consequently, their flight durations are shorter,
resulting in relatively lower exposure doses. In conclusion, the study
calculates that the population radiation dose from civil aviation was

estimated to be 0.010 mSv of annual dose for Taiwan nationals.
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Calculate the cosmic radiation dose received during this flight vol | Calculal

*Subject 10 local regulation modifications, the flight dates and times include time difference and, if necessary daylight
saving time. Check the flight time.”
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2 | ¥ Fl{$3% RCTP 7. ZBAA 34 3.4 6.9
3| L3 RCSS _F;‘f*ip}ﬁ ZSSS 1.5 1.5 3.1
4| ¥ Fl#3 RCTP = ZGSZ 1.8 1.8 3.7
5| ¥ Fl#3# RCTP RN /GGG 0.9 0.9 1.8
6| %43 RCKH & | ZSPD 1.2 1.2 2.4
7| ¥ FHE RCTP 4 | ZSHC 1.3 1.3 2.6
8| F*Fl¥s3 RCTP & F* /SAM 1.1 1.1 2.3
9| ¥ Fl¥#s3 RCTP 3 7 ZSNJ 1.8 1.8 3.6
10| #~ L83 RCSS & L | ZSPD 15 1.5 3.1
11| ¥*Fl3# RCTP E ZSWX 1.6 1.6 3.3
12| ¥+ F#s3# RCTP #r - ZHCC 21 2.1 4.2
13| ¥*Fl# 3 RCTP Bk ZSNB 1.2 1.2 2.3
14| ¥* Fl#3# RCTP %Wﬁfi ZUUU 35 3.5 7.0
15| L #3 RCSS A ZSFZ 0.9 0.9 1.7
16| +* F1#¥# RCTP &5 ZYTX 3.8 3.8 7.6
17| #*Fl43% RCTP £ |ZGHA 1.0 1.0 2.0
18| ¥~ L3 RCSS & " ZSAM 1.2 1.2 2.4
19| £ = #3 RCNN FalE 2 ZHHH 15 1.5 2.9
20| +*Fl#3% RCTP 4™ | ZSFZ 0.8 0.8 1.7
21| ¥+ Fl483F RCTP % 5 ZSQD 2.0 2.0 4.1
22| ¥+ F# 3 RCTP o & ZLXY 3.0 3.1 6.1
23| +*Fl#H RCTP * fE % |ZYHB 5.7 5.7 114
24| ¥+ Fl 183 RCTP A ZSJIN 2.4 2.3 4.7
25| ¥+ Fl4#3# RCTP  £% | ZSOF 0.9 0.9 1.9
26| ¥*Fl#83 RCTP LR ZUCK 2.8 2.8 5.6
27| ¥+ F# 3 RCTP JERIN ZGKL 1.7 1.7 3.4
28| ¥+ Fl# 3 RCTP - S ZJHK 1.9 1.9 3.9
29| ¥+ Fl# 3 RCTP R ZSCN 15 1.5 3.1
30| ¥*F 3 RCTP i |ZHHH 1.2 1.2 2.3
31| +*Fl#s3» RCTP 7= R | ZBSJ 3.0 3.0 6.0
32| ¥+ Fl#3F RCTP R ZGNN 2.2 2.2 4.5
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2, Tu 1
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242w (2L TRE)
33| ++ L83 RCSS =2 ZBTJ) 3.1 3.1 6.1
34| ¢ FlH#3¥ RCTP =i ZYTL 2.9 2.9 5.8
35| #*F#F RCTP £ % ZYCC 47 4.7 9.4
36| F*FH#3¥ RCTP AP ZPPP 3.9 4.1 8.0
37| #*Fl#%F RCTP ‘£4 ZSYT 24 2.4 4.8
38| ¥*F#3 RCTP & H | ZUGY 27 2.9 5.6
39| & 2243 RCKH ¥ ZSHC 0.9 0.9 1.9
40| ¥+ Fl43% RCTP +* & |ZBYN 3.3 3.4 6.6
41 L3 RCSS €& | ZUCK 28 2.9 5.7
42| ¥+ FlH3 RCTP AV | ZSWzZ 1.1 1.1 2.3
43 > LH RCSS  +3% | ZUUU 36 3.6 7.2
44| B 22483 RCKH EFM |ZSAM 1.1 1.1 2.2
45 B 2243 RCKH #/3 |ZHHH 16 1.6 3.1
46| B 453 RCKH 4§ ZSFZ 1.3 1.3 2.6
47| ¥+ Fl4%3% RCTP % 3% |ZGDY 1.8 1.8 3.6
48| ¥ Fl#83% RCTP wir2 3 | ZBHH 4.4 4.6 9.0
49| ¥+ Fl¥ ¥ RCTP A& ¥ ZSQz 1.0 1.0 2.0
50| ++ #1433 RCTP & & A% ZWWW 102  10.3 20.5
51| ¥+ Fl4%3% RCTP  fF ¥ ZLLL 438 5.0 9.7
52| #*FlH#3¥ RCTP ¥ ZSXZ 1.6 1.6 3.2
53| #*FlH#3¥ RCTP % . ZSTX 1.3 1.3 2.6
54| % 243 RCKH i3 ZGSZ 15 1.5 3.0
55| B z243¥ RCKH &+ | ZHCC 2.6 2.6 5.2
56| >l %3 RCSS ¥ ZSHC 1.3 1.3 2.6
57| #* B3 RCTP % & ZBTJ 3.1 3.0 6.1
58/ % ¥ 3 RCMQ /s 4 | ZSPD 1.8 1.8 3.6
59| B 243 RCKH & » ZSNJ 14 1.4 2.8
60| B 243 RCKH 3 & ZSCN 0.9 0.9 1.8
61 B3 RCKH £ |ZGHA 1.2 1.2 2.4
62| ¥+ Bl RCTP  #¥ | ZSYN 1.2 1.2 2.3
63| + ¥ #3 RCMQ &' ZGSZ 1.7 1.6 3.3
64| +*FlH#3% RCTP gz ZPL) 4.6 4.8 9.5
65 % ¥ #3¥ RCMQ A" |ZGGG 1.7 1.7 3.5
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=3 Eexp (/ﬁk’:tU % ) Eexp (zd %)

5 a4 3 (ICAQ)«—— P e #3-(ICAO
F el ) et A ) 342w (3 ARE W)

66 % 24s% RCKH ®# |ZSNB 0.8 0.8 1.7
67| % 283 RCKH A&+ |ZGGG 16 1.6 3.3
68| +* %3 RCTP 41 | ZLIC 46 47 9.3
69|t 83 RCSS  #% |ZHHH 1.2 1.2 2.5
70| #+F$3# RCTP % |ZSCG 1.8 1.8 3.6
71 4 ¢ 3% RCMQ =+ /& |ZBYN 35 35 7.0
72| ¥ FH3¥ RCTP =% | ZISY 24 24 4.8
73| #2483 RCKH &p® | ZPPP 38 40 7.7
74| ¥ F483% RCTP s | ZSNT 1.8 1.8 3.6
75t L3 RCSS <& | ZBYN 3.3 3.4 6.7
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% 4 %’ 104-108 & Fp 55 NTHUFDC 4@ £ 3705 ficflzt 5 2.

51
3

3t e g 2, e
j; o #3-(ICAO)—— p = #3-(ICAO) EE;; (M‘Hi) I(Eipi(jrz ;_))
1| L3 RCSS £ F#3 | RCBS 0.07 0.07 0.13
2| L3 RCSS 5 =43 | RCQC 0.11 0.11 0.22
3| B3 RCKH 5 =3 | RCQC 0.08 0.08 0.17
4| 57 #3 RCMQ £ ™3 | RCBS 0.10 0.10 0.20
5| 83 RCKH £M#3 | RCBS 0.13 0.13 0.25
6| 57 #3¥ RCMQ 5 23 | RCQC 0.08  0.08 0.17
7L RCSS » L3 | RCFN  0.11 0.11 0.23
8| L3 RCSS = ¥i#3% | RCFG 0.08 0.08 0.16
9| o2 3% RCNN 5 =3 | RCQC 0.06 0.06 0.12
10| ~ 2 3 RCNN £ M43 | RCBS 0.11 0.11 0.21
11| L3 RCSS # ¥ 43 | RCMT 0.08 0.08 0.16
12| L3 RCSS fwi#3 | RCYU 0.08 0.08 0.15
13| ~ A #3F RCFN f*#3% | RCLY 0.06 0.06 0.13
14| = ¢ #3 RCMQ = ¥#% | RCFG 0.10 0.10 0.19
15| & 223 RCKH i3 | RCYU 0.08 0.08 0.16
16| £ & #3% RCKU £ ™43 | RCBS 0.10 0.10 0.19
17| £ &3 RCKU 5 23 | RCQC 0.06 0.06 0.11
18| -~ L #3 RCFN % & #3- | RCGI 0.05 0.05 0.11
19| £ P #3 RCBS 5 =3 | RCQC 0.06 0.06 0.12
20| B 223 RCKH - # {3 | RCCM 0.07 0.07 0.14
21| &~ ¢ #3¥ RCMQ i3 | RCYU 0.07 0.07 0.14
22| 5 >3 RCQC - # 3 |RCCM 0.05 0.05 0.11
23| % 22433 RCKH ¥ % #3 |RCWA 0.08 0.08 0.16
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3 ¥ B 18 5 = [ 2612581 3.3 8.6
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6 ¥ F 15 g 5 1574728 5.0 7.9
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