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1. Notices for Use

The program “JISCARD EX Personal Edition” is developed by National Institute of
Radiological Sciences (NIRS).  Any materials (codes, databases, figures and
documents) of this program belong to the manufacturer (NIRS and the author of this

document) and protected by national copyright laws.

Copies of the program may be made for personal use as allowed by the copyright laws.
Permission of the manufacturer is required for all other use, including multiple or
systematic copying, copying for advertising or promotional purposes, etc. If you need

permissions, you can send an e-mail to the manufacturer (airdose@nirs.go.jp).

Results obtained using this program may be published or distributed externally, as long as
you refer to this guide in the following style:
1) Hiroshi Yasuda: JISCARD EX Personal Edition User’s Manual (ver.1.0), 2008,

http://www.nirs.go.jp/research/jiscard/ex/manual_e.pdf

The program should be considered as a personal tool, and not used for administrative
purposes. The calculation algorithms, data, or parameters may have some errors that we
have not yet identified. No responsibility is assumed by the manufacturer for any injury
and/or damage to persons or property from any use or operation of the program or data

contained in this work.

The program is carefully tested with Microsoft Excel 2003 and Internet Explorer 7 on
Windows XP, and confirmed to be safe for normal operation of other software, operating
system and PC. However, there could be errors in user with other software, PCs, and/or

printers. It is impossible to test the program on the full spectrum of those combinations.

The program may be changed for further improvement without notice.  As results, some

part of figures and instructions in this document may be different from reality.



2. How to Use the Program

First, access the web page for downloading the program:
http://www.nirs.go.jp/research/jiscard/ex/index_ex e.html

Next, click “Program files” and download the archive program (ZIP file) to your PC.

(..: JISCARD EX Personal Edition - Windows Internet Explorer

@,\_ y~ |Jl'a' http:/fwebnirz.go.jp/ h_vasudasresearch//jizcard/ex/index_ex_e V| *1 ([ X | | 2 |-

* [,,'s JISCARD EX Personal Edition l_l o B @ (AU - e @

MUTBUEA HSHREFESHRT MBERRHN 2T L

JIS C AR PR TOTERIIE CSIRE HERTT R VAT A

Japanese Intarnet System for Calculation of Aviation Route Doses
Home | MESMESH |JSCARDE-WT | EHER A HHVvAbE

- iR A

HOME > JISGARD EX Perzonal Edition (English version}

JISCARD EX Personal Edition (English version)

Japanese verszion

JISCARD EX Personal Edition is the program for the calculation of aviation route doses between
any airports in the world.

JISCARD[

# ¥ou need a password to open the downloaded program (Excel file). Please send an e—mail to the
manufacturer (airdose “at” nirs.go.jp) for request

#* This program runs on Microsoft Excel 2003-2007 and Microsoft Windows ¥P/Vista

#* The tool for aiport search (AIRPORT SEARCH? runs on the following web browsers.
*Internet Explorer 6.0 or more
- Firefox 2.x or more
Adobe Flush 8.0.45.0 or mare

[£2




Extract the ZIP file and then open an Excel file “JISCARD-EX-P_e.xls”.

setting, make the macro function effective.

level of Microsoft Excel as “Medium”.

Next, input the password to a box.

As to macro

In advance, you need set the macro security

For the first time or if you forgot the password,

please send an e-mail to the manufacturer (airdose@nirs.go.jp) with the subject of

“password request”.

Soon after password input, the “MainSheet” (below) appears on the display.

B3 Microsoft Excel - JISGARD-EX-P_e.xls =1t
] Ie LB REE FTW BAD BWMOQ v-LD FoRD SoETW THOM NAGH  AJTHY  Adebe PDFIE  ERTEALTOEED -8 X
D4 - & SAED
Al B [c[o T 7] F | G [ w3
~ ; Sy - 15
. |JISCARD EX Personal Edition (ver. 1.0) J]S‘CA_RD]‘ \
Personal Edition L
2|
3 Point | Timeth) | Latitude(h>0? | LongitudeCE>00 | Altitude(rt
4 Access the weh program S AES Q —34.822 —58.536 a7
5 L Alrort Search “ AIREORT SEARCH". Please —— 025 —33.413 —59.607 36000
] 1 Dujn frvagi choose departing and arriving — 045 -32.477 —60.296 36000]
7 airpors and copy them to —— 058 —31.536 —50971 36000]
B the olipkoard. 0745 30592 -61 633 36000
| & | rg——— - F —— 091 —20.644 —62 252 36000
10 St CaICUISTIoN Bonations for —— 1.075 25653 62915 SE000]
— 1 F Parameter the flight between the air—
11 3 s ot Soleoiad dbove. T he 1.241 -27.739 -63.545 36000
12 great circle interval is 1 0min. ———— 1.406 26782 64159 36000
13 L —— 1571 —25.822 —64.764 36000
14 3| Data files for reading B —- 1.756 -24.859 —55.359 36000
15 X Crooes arother g data === 1.901 23,895 65,945 36000
16 file. if re cossany 2.066 -22.927 -66.523 36000
17| | Route Dose 2.231 -21.958 -67.082 36000
16 4 Caloulsiton Calculate a route dose for 2397 -20586 —67 654 36000
19 the log data on this sheet 2 EGD o001 2 —68 208 36000
20 . 2727 —15.037 —68.756 36000
o | I~ Output Flux “*Particle fluence rates are
&1 btainad in the reaulte, 2892 -18.06 -68.297 36000
22 —— 3.057 —17.081 —65.833 36000/
23| | Readcatafie | Read @ certainlogeataor —- 3222 -16101 -70363 36000
24 ar jook 3 sameks gt with the 3.387 -15118 ~70888 36000
25 Look sampls seltarmet. === 3553 14136 ~71.408 36000
26 — 3718 -13152 —71.923 36000
27 . ok the P b heet to aheok 3.883 —12166 —72.435% 35000
28 ease look the Parameters sheet to check or I 4.048 1118 79943 35000
oo | |change the flight condition data such as airport . _ _
1 29 | narmes, locations and fhing tire 4.213 10192 73.447 35000
30 4.378 —2.204 —73.948 36000
1391 | EAkout 3; — 4543 -8.215 —74.447 36000
32 When ” Data files for reading” is seen, t?e data Un) — 4708 —-7.225 —74943 36000
33 the MainSheet are used for calculation tas default). l=—= 4874 -5.235 —75.497 36000
— Yhen another opened worklook is eelected. the data o o P i
4 4 v M\ Mainshest /Parameters / < 2l
SEH=2407608.619




2-1. When flight path is known

Input a log data of flight path (time from departure, latitude, longitude and altitude) to the

mainsheet cells.

cruising time to another “Parameter” sheet.

using a web tool “AIRPORT SEARCH?” as explained in the next chapter.

A2 -

B Microsoft Excel - JISGARD-EX-F e xls
H] LB RER ®=TW AL RO

=D
#

TR0 koW TI0M  NAGINY  AJLFHY  Adobe PDF(EY

BEREALTUE

Also, input other information on airport locations, departing time and

The information on airports can be obtained

A

=}

E [

D

E

F

G

* This worksheet smuws flight infurmatigm relating to the log data on the MainSheet The information on departure/arrival airports can be taken from
the web program = AIRFORT SEARCH

Country Adrport Code Latitude Longitude | AltitudeCt) Mileage
Departure Argenting Ministro Pistarini Internacio|SAEZ_EZE —34.8222 —58.5358 67 537
Artival Us A Dallas Fort Wiorth Inte rmatio|KOPW DFA 328964 —87.0375 G03

Depature time ©

oMM/ dd hhemm?

2008/10/18 13:34

Ascending time {min?

15

Descending time {min)

20

Onboard time (hh:mm)

11:2%

Cruising altitude (feet)

G000

=S [ |0 (o fen [ oo fna =

Time interval for great circle raute {mink

The 07 means no interpolation

!

15
16

17
Bre Alrport Search
15 0 ek
18

20

21

22 Parameter
23 @ f

24 Settings
25

Access the web program

" AIRPORT SEARCH™. Please
choose departing and arriving
alrports and copy them to
the clipboard,

Set calculation condtions for
the flight between the air—
ports selected akove. The
great circle interval is 1 0min,

26

W < » i} WainShest ) Parameters /

Username
Parma_Jiscard

£l




Completing data input, then push the “Route Dose Calculation” button in the left panel of

the mainsheet.

E Microsoft Excel — JISGARD-EX-P e xls
] rUME REE H#TW BAD &0 v-@ FoRD Saow IhoM NAGH ALY Adobe FDRIEY  ERETEAILTOEED - -8 X
04 - A SAEZ
Al E [c[ D T E | F | G | i
- ,f Cos . "/
. |JISCARD EX Personal Edition (ver. 1.0) J]SCARD]- X
Yersona dition 4 A

.

3 s =i = = Finmfin = f = cieinpmitd 0 « = f =« mmpinre 6 6 = o[ pkadeinr 4a
5] poesa tre weopogan | 1PA oz 20413 e 3soo0fs
5 b st Search AIRPORT SEARCH". Please | = =33, = L

6 1 i choose departing and arrving M 0415 32477 60,256 360004

7 airports and copy them to H 056 —31.536 —60.971 3600003

5 the cliphoard. . 0745 -30592 61 633 36000[*

9 Ser—— ore T . 091 29644 —62.282 36000("

et calculation condtions Tor - -

104 @ Parameter the flight ketween the air— H 1.075 28433 52918 360001
11 2 Sottings forts selected shove. The H 1.241 —27739 —63.545 36000}=
12 great circle interval is 1 Omin Ml e 1.406 —26.782 —64.159 36000) =

.

13] | E —— 1571 -25822 —64 764 36000{

14 3 | Data files for reading j a|—- 1.736 —24.858 —G5.358 36000, L
EES H

15 4 Choose another bz data || = 1.301 -23.805 —65.045 26000{=

16 file. If neoessary H 2.066 -22527 —66523 36000( =

d

17 Route Dose H 2.231 —21 956 —67.092 36000( %

18 Caloulsiton slculate a route dose for H 2.397 20,986 —67.654 36000[2

19 the a2 data an this sheat . 2562 20012 68,208 g6000[=

20 P = 2787 -19.037 —68.756 36000(=

21 ™ OusputFlun [ < Particle flence rtes are| ) 3 2892 -18.06 -69 297 sao00[=

22 H 3.057 -17.081 —69.833 36000(s

23 Read datafile Read a certaln log data or H 3222 -16.101 —70.363 36000]a

24 ar inok & sample cata with the H 3387 -15.118 ~70888 36000( 2

25 Look sample i H 3553 —14.1386 =71.408 36000{3

26 . 378 13152 —71 823 36000{*

27 . ok the P N ok . 3.883 12166 —72.435 36000

ease ook the Parameters sheet to check or - —

% change the flight condition data such as airport H jg?g = 2311 ;2 _;g 333 22888 .

—— names, locations and flving time . k
30 - 4378 -0204 —73048 36000(=

131 | EADout H 4543 —8.215 —74.447 36000
32 When “ Data files for reading” is seen, the data on H 4700 -7.225 —74943 36000f7
33 the MainSheet are used for calculation (as default). . 4074 5935 75437 3aona®
— When another orened workbook is selected. the data . ———— _—— e E——————— i

4 4 » ni\Mairsheet {Parameters / EEssssssEsEEEEsR 4NN EEEEEEEEEEEAEEEEEEEEEERENERERRERERR

SET=2407508619




Shortly, calculation results including flight conditions, route doses (effective dose
andlcm ambient dose equivalent), solar magnetic potential, trend graphs (dose rate,
altitude and geomagnetic cut-off rigidity potential) and the figure of flight route are

automatically summarized in report style on another worksheet as shown below.

JISCARDEX Date:  2008/10/18
Personal Edition Program: JISCARP EXv1
Usemame: Parma Jiscard

Calculation results

1.Date & Time 2008/10/18 13:34

2. Departure: Ministro Pistarini Intemacional (SAEZ/EZE), Argentina

3. Arriving: Dallas Fort Worth Intemational (KDFW/DFW), U.S.A.
4. Fying time:  11:29 Mileage: 5317 Miles
5. Solar potential: 406.756 MV

6. Route dose:  Effective dose E: 2.45E-02 mSv

Ambient dose eq. H*(1 2.94E-02 mSv

Erate Time vs Dose rate from SAEZ_EZE to KDFW_DFW
*
H*(10) rate -
< 6000
3 5.00E+00
£ 4.0E+0 Ok
£ 30E+00 [ o
2 2006400
£ 10E+0
2 0.00E+00
e 0 2 4 6 8 10 12 "
Time (hr)
Altitude: Time vs Alliude from SAEZ_EZE to KDFW_DFW
4.00E+04
2 300404
S 20404
2 10c+04
0.00E+00
0 2 4 6 8 10 12 "
Time (hr)
Cut-off Time vs Re from SAEZ_EZE to KDFW_DFW
rigidity:

1.50E+401

S 100401
13
& 5.00E+00

0.006+00

0 2 4 6 8 10 12 "
Time (hr)

Route: 7 ‘ T




2-2. When flight path is unknown

When flight path data are unavailable, you can get geographical information of airports

from an original program. Push the “Airport Search on Web” button on the mainsheet.

Bl Microsoft Excel - JISCARD-EX-P e xls =13
] pAE RERE RTW #A0 FO YoMD FoRO uEOW  H0M  NAGH) ANTH  Adebe PDFE  ERIEAALTUZNN - o8 x
04 - £ SAEZ
A B [c[ o 7 E | E | G | H ]
~ - Ly . b
1 JISCARD EX Personal Edition (ver. 1.0) JISCA_R_D l \
Personal Editiol Jd
2
3 Point | Timeth) | Lstituge(hz0) | LongitugelE>0y | Altitudetro
4 Actess the web grogram S AEZ 0 -34.622 58536 67
5 4 A 3 h \ AIRPORT SEARCH™. Please - 025 —33.413 —58.607 36000
6 ( 1 "f;‘wjgm hoose departing and armriving 045 -32.477 -60.256 36000
7 irports and copy them to 058 -31.536 -60.571 36000
8 the clipboard 0.745 -30552 -61 633 36000
9 — ore 0.51 —20 644 -62.282 36000
10 et caloulation condtions for 1.075 -2 693 -62919 36000
— F Parameter the flight between the air-
11 2 nttires ports s2lected shove, The —— 1.241 -£7.739 -63 545 36000
12 great circle interval is 10min. = 1.406 —26.782 —-64 159 36000
13| | [=— 1.571 -25.822 —64.764 36000
14 3| Data filss for reading -~ [=— 1.738 —24.859 -65.359 36000
15 4 Choose another log data 1,501 —23.895 -65.945 36000
16 file, if neocessan: [=— 2,066 —22.827 -66523 36000
17 | Route Dose 2231 -21.858 -67.092 36000
18 4 Caloulaiton Calculate a route dose for 2397 —20.5E6 -67 654 36000
1o the log data on this sheet B 2 562 —30012 68 208 36000
20 : 2727 -10.037 -68 756 36000
= < Particle f| t
21 [ OutputFlux 1 = a0 neres foees & 2892 ~18.06 -65.257 36000
22 —— 30657 -17.081 -69.833 36000
23| | Road datafile Read & certain log data or 3222 16101 -70:363 36000
24| [5 or look 3 sample data with the 3.387 -15.119 70888 36000
25 Look sample Gelforms — 5553 —14.136 —71.408 36000
26 378 13152 —71.923 36000
27 mo bk the B o ohoot to ook 3.883 12166 —72.435 36000
el ease DOk e Faramelers shest W uhe Gk ar I 4.048 -11.18 72943 36000
change the flight condition data such as airpart _ _
29 names, locstions and flving time. 4.213 10132 73447 36000
30 4378 -9.204 —73.948 36000
31 M Akout 3; 4543 -8.215 —74.447 36000
32 When “Data files for reading’ is seen, Hee data Dn) 4,708 -7.225 74,943 36000
33 the MainZheet are used for calculation (as default l—— 4874 —-§.295 —75.437 6000
=z When another opened workkook iz selected. the data = =zoo e gyt b
W 4 v M MairSheet £ Parameters / |« >
E5H=2407608619

A web tool “AIRPORT SEARCH”* starts automatically on the web browser of your PC.

Internet Explorer 6 or more is recommended for this tool.

is also necessary.

Adobe Flush (9.45 or more)

*URL  http://www.nirs.go.jp/research/jiscard/ex/index aptsrch _e.html



Input a part of airport or city name or code in the box and push “by name” or “by code”
button, respectively. Clicking the full airport name that has appeared below the box,
you find a balloon in the right box area of Google Maps. Check the information on the

airport and, if it is what you looked for, click “Select this airport” in the balloon.

(= AIRPORT SEARGH for JISGARD - Windows Internet Explorer

GE;? - | A4 hitp:ffwebnirs go jp/ h_vasuda/researchs|iscardfex/index_aptsrc % | |‘:t| ‘z‘ |GDO€|E
W [@F]Momn“ |8 mara. | it o Ai AL ]7| P [ RSE - Y-l - @

HMUTBIEA BHBREFHOHAR MEREHE T A
IS CARD T OFHMRPIE CRREFRBETR T AT 4
Japanese Internet System for Caleulation of Aviation Route Doses

HOME > JISCARD Options = AIRPORT SEARCH

AIRPORT SEARCH
for JISCARD EX Personal Edition

Japanese City: Nagoya
[Search]
Country: Japan
|NGO “ by name ” by code J Code: NGO / RIGG

Latitude: 34.859
Longitude: 136.8145
Altitude: 13 ft

fChubu Centrair International (NGO/RIGGE

[Airport list]
Airports in the right area
:Chubu Centrair International (NGO/RIGG)
:Kansai International (KIX/RJBB})
-Kobe (UKB/RJBE
:Komatsu (KMQ/RJMNK)
s Matsumoto (MMJ/RJAFY ~|

[Selected Airports]

A

Copy to the Clipboard] [Clear]

Policies and Notices (in Japanese) | Site Map | Inquiry [ ¥

10



bottom in the left box.

After selecting both departing/arriving airports, click “Copy to the

f..‘ AIRPORT SEARCGH for JISCARD — Windows Internet Explorer

B

% - ‘ii httpi/ fwebnirs.gaip/ hyasudasresearch/jiscard/ex/index_aptsn V‘ *2|| % ‘Guugle

L I@TIMGM" G meora i 0. | 4 AL x]_li G- 8

= - R - (UL - @

Clipboard” at the

BUTBEA BNRERESWAR MR

JISCAR

Az COFEMEE M EHRET T2 274

Japanese Internet System for Calculation of Aviation Route Doses

HOME > JISCARD Options > AIRPORT SEARCH

AIRPORT SEARCH
for JISCARD EX Personal Edition

Japanese
[Search]

[0rRD H_ by name || by code |
:Chicago Ohare International (ORD/KORD

[Airport list]
Airports in the right area:
-Central lllinois Regional (BMIIKBMI)
»Chicago Midway International
(MDW/KMD W

-Dane County Regional (MSN/KMSMN)
[Selected Airports]

' Chicago Ohare International
(ORDI/KORD
' Chubu Centrair International
(NGOIRIGG

>

»Chicago Ohare International (ORD/KORD) 1

v
- —

Copy to the Clipboard] [Clear]
e cleatl =

ewanes
[-]

Co

Nisconsin
) “E"*L""““g/i e EEEE
i[5 ‘!F’F'le“’"' = = T
5
" Airport: Ghicago Ohare Internationd® |

Ruckfurd Arhngmn

na \Helgms
E\gln

Aur}!ﬁq{-

sztwyﬁm

City: Chicago
Country: U.S.A
Cods: ORD / KORD
Latitude: 41,9794
“™  Longitude: -87.0044
Altitude: 668 ft

man
]

Select this airport

el
= Q

Tmley Park

polis T
(L | I\ Wig
--- 2o L ! Bkhiga
W@ Miwpukes
. ] ! Chigago fietrot
qChillicothe J%mm ..f : \ a IE’:;‘
|—|_| i ndiany L
o |

LAl 25 St 1 ouie mr\lr\nﬁﬁr

Policies and Motices (in Japanese) | Site Map | Inguiry |+

11




Gong back to the mainsheet, then push “Parameter Settings” button in the left panel.

B3 Microsoft Excel - JISCARD-EX-P.xls

) P ME REE Frl BAD BRO Y-AD TR0 O0EYM) TI0M NAGIN) AMTH)  Adbe PDFEN  ERIEAILUEED - 18 %
Al - £ JSCARD EX {Personal Edition wer1.0}
Al E cl o ] E [ F [ 3
. |[ISCARD EX (Personal Edition ver.1.0) J ISCA ”RlD FX
3 [Point | Timethy | LattudetM>0r | Longitude(Eomy | Atitudetrt) |
4 T LA T s KLAX 0 33043 -118.408 128
5 AIRPORT SEARGHI T 53 E— 025 34188 -116.428 36000
6 @ A'rf:&?gmh LET, BETEIDETE — 046 34.333 115106 36000
7 D2 ORBRC LIy I — 0582 34.464 -113.781 36000
8 Floaw —LTdeal, — 0747 34,58 ~112.451 36000
9 — 0813 34,682 -111.118 36000
10 2 DM AR TN T, RS — 1.078 3477 -108.782 36000
Parameter SR g*ﬁ%nxmb : : :
u [(j@ "Ehiee AR RO oy — 1.245 34,842 -108.443 36000
12 s ﬂ-’rFEﬁFaE]Enlaw 0BTT ., — 1.411 34.901 -107.102 36000
13 — 1577 34044 -105.758 36000
14 | |@| Datafiles for reading | E— 1.743 34673 -104.416 36000
15 | S EtE C LA I — 1.803 34987 —-103.071 36000
| 16| F AR EY ., f— 2.075 34,986 —-101.727 36000
17 . - —— — 2241 3497 -100.382 36000
18 Caloulaiton %%{é;f’;@g@%ﬁ;gﬁﬁ“ — 2.407 34,939 -59.039 36000
18 BESTRET &9, — 2572 34,894 -57.697 36000
20 —F o s -— 2.738 34,834 56,956 36000
21 T OutputFlux [ 2 2y g%%% f%{é%? — 2.904 34759 -95017 36000
22 = B — 3.07 34.67 -53 682 36000
23 Rood datafile | RED FITHEET — 5 -— 3.236 34566 -52.349 36000
WEENTIET A — _
24 or o oy a4 3.402 34,447 91,02 36000
25 Look sample AL IS ° — 3.568 34.314 -59.694 36000
26 — 3.734 34167 -88.373 36000
27 . — s — EY: 34.006 -B7.057 36000
= W FEEFTEPRITARGS. MIEET — LSO ESR
|28 | | #Hd Parametersi —F 12 WAL TS, KATL 4.233 33.64 —B4.427 1026
28
30 BODF Oy FHI o AZa—1020 T
a1 1) ['Data files for reading] F1#{RLI- 1B
o | MainSheet 3 —F IC ARLICHEET —5ERLT
== MESEFTLIET.,
33 2 £ DD = H I LRI B 3
W 4 v W\ MairShest /Parareters) < 3|
7

12



A pop-up panel shows information on flight conditions such as airport locations, flying
date and time are displayed as shown below. Great circle route is calculated for points
with 10min intervals in default. After confirmation and necessary modification, push

“Output to mainsheet” button.

Flight infor mation §|
Airport
Departure Airrival
Airport | Chicago Ohare International Airport | Chubu Gentrair International
Gode | KORD /ORD Gode | RUGG / NGO
Country| LS4 Onuntry| Japan
Latitude  Loneitude  Altitude () Latitude  Longitude  Altitude
| 419794 | -870044 | 68B | 34250 | 1368145 | 13
Reverse the airports Put the airports
Galoulation conditions
Flight conditions Flving pattern
Departure time 2008710418 13:24 fizcending time 18 min
i 20 g
Arrivine time 20081019 (312 R il
Flyine time 12 hour | 48  min Cruising altitude o 36000 ¥ | feet
i 28000 feet
Mileage 6473 Miles

Great circle intervals

Faints are given at 10 min intervals

( QOutput to mainsheet ) Cance!
e —

Direct FEaEE

13



Flight path data along the great circle route are automatically given on the mainsheet cells.
Now you can push “Route Dose Calculation” button for the calculation of route dose. A

summary report will be made soon.

Bl Microsoft Excel - JISCARD-EX-P e xls =13
] pAE RERE RTW #A0 FO YoMD FoRO uEOW  H0M  NAGH) ANTH  Adebe PDFE  ERIEAALTUZNN - o8 x
D4 - & KORD
A B [c[ o 7 E | E | G | H ]
S , L. - RN
1 JISCARD EX Personal Edition (ver. 1.0) JISCA_R_D l \
Personal Edition Lo/

2
3 Point | Timeth) | Lstituge(hz0) | LongitugelE>0y | Altitudetro
4 Actess the web grogram KORD 0 41,979 —67.904 668
5 L Alroort Search “ AIRPORT SEARCH™. Please —— 0.25 4335 —89.247 36000
4] 1 Dﬂjn heh clhunse derarting and arriving — 045 44.245 —ho1g7 36000
7 airports and copy them to [=— 058 45133 51114 36000
8 the clipboard 0.746 46,012 -52.092 36000
9 — ore —— 0811 46,683 531 36000
10 et balouiation eonations for - 1.0768 47745 -54.142 SEH000

b Parameter the flight between the air-

L 12 Settines forts selected above. The 1241 48596 -85 218 36000
12 great circle interval is 10min. 1 406 49 437 -06.331 36000
13| | 1.571 50.267 -97.482 36000
14 3| Data files for reading -l 1.738 51.085 -98.673 36000
15 4 Choose another log data 1.502 51.89 -99.906 36000
16 file, if neocessan: [=— 2,067 52 682 101184 36000
17 Faute Doss 2232 53.459 -102509 36000
18 Caloulaiton alculate a route dose for 2397 54 221 -103.892 36000
1o the log data on this sheet B 2 562 54067 -1 05 306 36000
20 : 2727 55.605 -106.793 36000

0 ™ Output Flux “*—Particle fluence rates are
21 obtmined in the reaults. 2892 56.405 108315 36000
22 —— 3068 57.085 -108.905 36000
23| | Road datafile Read & certain log data or 3223 57.764 -111553 36000
24| [5 or look 3 sample data with the 3.388 56411 -113.262 36000
25 Look sample mellorma —— 3.553 50,034 -115.034 6000
26 378 59.632 116,87 36000
27 mo bk the B o ohoot to ook 3.883 60.204 —118.771 36000
28 eass non e Faramelers sfeel to GHe sk ar —— 4048 60.747 -120.737 36000

— change the flight condition data such as airpart _

29 names, locstions and flving time. 4.214 61.26 122768 36000

30 4379 61.742 —124.865 36000

31 WAyt 3; [=— 4544 62.191 -127.027 36000

32 When “Data files for reading’ is seen, Hee data Dn) ——— 4,708 62.608 -129.25 36000

33 the MainZheet are used for calculation (as default l—— 4874 62.084 —191 534 6000
—. 1 When another opened warkook iz selected. the data = P pmmemg oo b
W 4 v M MairSheet £ Parameters / |« >

&5H=2020875924

Other boxes and buttons on the mainsheet are for optional use. Please ask the

manufacturer (airdose@nirs.go.jp) for questions.
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3. Program Description

Cosmic radiation intensities at aviation altitude (10~12km) are much higher than those on
the ground and most of aircraft crew receive additional doses of more than 1mSv per year,
i.e. the dose limit recommended for the general public. Accordingly, ICRP states that
radiation exposure during the operation of jet aircraft should be considered as occupational
exposure [1,2]. This recommendation has been followed most in Europe; the European
Union (EU) has made a directive which orders member countries to perform assessments

of cosmic radiation exposure for aircraft crew [3].

In Japan, the government has requested domestic airline companies to follow the
guidelines made by the Radiation Council in 2006 [4] which states that annual aviation
doses of aircraft crew are to be kept below SmSv per year. The National Institute of
Radiological Sciences (NIRS) has helped the airline companies to follow this guideline,
particularly for calculation of aviation route doses. As a by-product of this work, this

personal-use program, named as “JISCARD EX Personal Edition”, has been developed.

3-1. Outline of the program

This program is written with Excel VBA (Visual Basic for Applications) language and
runs on the platform of Microsoft Excel 2003/2007. The dose rate at a point in the
atmosphere is calculated using newly recommended radiation weighting factors [2] with

a new analytical model that is recently developed in Japan [5].

The flow of tasks for route dose calculation is shown in Fig.1. To use this program, just
open an Excel file with a default name of “JISCARD-EX-P e.xls”. On the first
mainsheet as explained in the previous chapter, you can select one of three procedures
according to how much flight path data are available. Also, as another procedure, a

CSV-format data file of flight path can be uploaded from memory devices.

15



Main program
(JISCARD-EX—-P.xls)

Select a

procedur (Original web

AIRPORT SEARCH

program to get

Input flight log data

and other parameters

Determine departing

and arriving airports.

w l

Is the route

interpolation
necessary ?

Calculate a great—
circle route

Calculate a great l

circle route Set other parameter
values

from the local interstellar (LIS) spectra.

force field formalism.

Calculate a route
—» dose using PARMA |«
and output results

|

Userfile Ckxls;
report, route,
condition, etc.)

Fig. 1: The task flow of route dose calculation using JISCARD EX.

Geomagnetic cut-off rigidities (Rc) at passing points are calculated with a GEANT4-base

particle tracing code “MAGNETOCOSMICS” [6] developed by the cosmic ray group of

the University of Bern. The newest version, which will be effective until 2010, is used

The incident particle spectra of galactic cosmic rays (GCR) around the Earth are given

the model of Nymmik et al.[7] coupled with modified empirical parameters based on the

16
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According to the Rc values and GCR spectra that were independently estimated, cosmic
radiation dose rates at passing points are calculated with the PHITS-based Analytical
Radiation Model in the Atmosphere “PARMA” developed by Sato et al [S]. PARMA
can calculate cosmic radiation doses in the atmosphere in a short time as precisely as
Monte Carlo simulation (PHITS code) can. Total effective dose and 1cm ambient dose

equivalent are obtained as integrals of dose rates along the flight path.

3-2. Comparison with Other Programs

Several programs are now available for route dose calculation, such as CARI-6 [8],
EPCARD [9], SIEVERT [10] and PCAIRE [11]. The characteristics of these models
including properties of other models and services are well explained in a report by the

European Radiation Dosimetry Group [12].

In Fig.2, effective doses calculated with JISCARD EX are compared to those with
CARI-6 for selected international flights. The estimations of JISCARD EX are 20~50%
(30% in average) lower than those with CARI-6; no higher value was found. The
effective doses obtained with JISCARD EX are lower also than those with EPCARD [9]
and SIEVERT [10], though the results are not shown here. The main reason for these
results is due to the recent revision of the radiation weighting factor (wr) values [2].
The wr values for neutrons are considerably lower than those in the 1990
recommendations [1]. Also, the difference is attributable to employment of the new
model for radiation transport [5] which improved the accuracy for estimation of neutron

energy spectra, particularly for cosmic-ray neutrons with energies greater than 10MeV.
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Fig.2: Comparison of the effective doses calculated with CARI-6 and JISCARD EX
for 33 round-trip international flights between major cities and Tokyo/Narita
airport.

It should be noted that difference of ambient dose equivalent between JISCARD EX and
other programs becomes smaller than that of effective dose, since the H*(10) values
obtained with JISCARD EX are about 20% higher than effective doses.
with other programs for route dose calculation [8-11] may be valuable in discussing the

uncertainties which accompany to cosmic radiation dosimetry, i.e. nuclear reactions of

high-energy particles up to GeV.

Finally, this program is expected to be a useful tool for educational purposes to facilitate

understanding of natural radiation in the environment and also radiation exposure in

aircraft.
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