e s TS

o R A ﬁ?%%%?#‘l#ﬁ’%%

(RREPLHEHEE)

?LF‘?E ’.T](* 18T AL 2RI A EFEZ )

AEPM ARBRRINLER E
REFIE FRIEARIANLE € B i



oy AR
S0 P RPPCPREREIRPN G

--------------------------------------------

T B R A B P
=8 21 ‘“’(;ﬂ, “ i—,/
B 2R h s REN

_d R RSB g < RAL(7 &1 5 % output).

Fe~ A& e o 2 @82 F Rk R (outcome)....ii
N A T i PP

PIo BF LR E B )

O~y W B



¥ =
%

(%) Sof DGR S ™ RS

WA FEFETE SR EREFL

PR E R

T BRER
BHE AR EREE HI

%
—
5 O
N \"?ﬁ-
oo
% —

I
w I

‘_\

)

(1) * F I e mFHITF B2 F A
(2) 554 e L% 2 11 R Hiey B

(3) BEHFEhGEEREFAY

(1)

G ER R S d Al E - 10005 & 2+ % 10008 A 02T A 4

- ]

TERARET VR B SR A REE o RS e d g



~ ARRFTHRC

&%7% %%1&?%@%?%&%@%
B4R LAk

% 3k %L 1 1010002442

LHYPF(24):101 &1 1p 31042120 31 p

EREY T 10732 F & AR ARE| 141,076 £ &

ﬁﬁﬁ&:&4ﬁiﬁgﬁﬁﬁw@

S+ PEPAPEERRLER G

SRR VLt L
AR RAD A RD T &R E HIRTER FE R 0T %

P SILARL TRF i BIP PLAS SRRV R R RIE

|
i

822 TRTH 8 2

Y

WRES 2L ERSTERET T TR

4’?4@%§%&-%i°éﬁ€% R ERHL o BB

~

o R SRR HEH = FE > L EMP M55 N R
T2 5%k w P HFEET RTFGERE TG LA P ~ A

WA~ L4 R R o

Er

g
~

REAFFZIRP Pk ?%@%ﬁ EREN S N TR
3@3& Wxé‘l-*%’:;;)i%‘? Lfg [N
A2t d 3 103 £ B 2 G & ke T

D) HAFFLRAELTE el AT LR F 2 3F

TR & { 37 A2CDOSE #| & - 2 258 7 4 o



(2) %2 & TR FSAR # it st P B TR L >

BRE TG AAFH AL R E TR AT a K E

RRF RERPEMEF 22 2 E

F SR TS A R BECHERS R B O R R

o

Lo FN BRI T v B 2 A

4 F #FHEFIULAE TR G B Sz ivg i, 73

(6) i = T 1% JLE-Poid ZLp 1 A 5 i 4 o

(7) ¥ 2 b "eiEd Fer 2 BN M MR HER LT A RS

TR AR o



R o i

S P EERGARE)

— | 01. % F #HicBS AR BHIF
BAEHEN

BaE )

‘ 02. 45 5T e B R BB 2 AR
%}%%%’W B B

g

03. fF M kh e ¥R REAE

ERE S &N -
HOHRRERFEI IR LR EHER
() *FHIBSERBH T REF AHNT
(1) Flfs2zkeg > 1% 1981-2011 & thg fpLipl TS szt £
AP R § TR A A
Q)NDMW&&%»%%ﬂ*?ﬂ”@F%W?&T FCE

P 2 FTHEEZE 2§~ HE2E LAPIRE o

(3) *f*T‘ RPEFHH LML AT LRITH L H L
TR T ek EEEIH IR B P EEHH 2
? °

(4) LATF RFRB 3y AT P LA F T

(5) A2CDOSE #5 F* & A28 # it &7 /i & frimaz ¥ o
(6) i%ﬁ-f? ?" ‘}'}3‘7 I PR%E%IL I'E_’}’%/u Kﬁﬁ:‘?%ﬁi"b’:’ﬁi‘gﬁﬁ( 5%



PRI AEz Y E
(7) LR FSAR R ART AR TR Y 2R L7

GRF R L RBE IR AL R AE 2 R TR

g3 -

"

8) MEER LY R BB R F RGBSR F 1L P2 E
T F kRIS P
@)ihﬁagwfﬂfziwﬂu:ﬂﬁﬁﬁpfuu’a%ﬂdbfIP;Wﬁ
Foo RAEFR AT FEEAFGFHERGT S F HACHE
BT REHF RIARTAG 0 TN E - A S Al
Bo#EER 2 BEBET S
(=) ST EEBAREE QLRI E
(1) 2 = F 2 mB-Poig 2Lp i A 45 ey 4
(Q ZxHE A e pimE i 7 EEEA DR
(Z) BHERRGFRIEFA
(1) 22 T3 Robf st iz ?é?ﬁ* FhEHIHEY Y
Ao B OPTRMERCFTALFTEL 2 E I
Fer TR T 2 R e
(2) 22 THHT R GFRREFL AL F N ERED Sk G
FIRE T AR (AR R E MR R R ).

B oFdmp e HEE
SR EEPRARY (FHT AR RAR)
(—) #ERERER



SHEE, Y= #15)
Wit e
il REBH | A
- H ¥ - H £¥
GHE e | 10,732 F & | % f#AcHES | 5180 | AP4E | RIa LR g
B Sy S brit i
Ak B8 % b P
R 5:57 ¥ s g | 3,500
L% ERR +
By B
5T b % | 2052
? g%‘;g% F= ;E + =
(Z)EFFER 2
$4 17 #ic/ (FF 3 )
T8 B B Y VES L~ =L PN
e %é%ﬁwﬂ B & v F— i
o EF(7) [dREF%
- EYAN
—— 7 7
v o 5,202,000 5,202,000
W 2 2, ’ ] ’ ]
2.%7% 7 (5.732.000) (5.732,000) 51.10%/53.41%
3L%]
4.3 12 %
5% ¥f
N 5,202,000/ 5,202,000 /
& (5,732,000) (5.732,000)| 51-10%/53.41%
~ 4,978,000 / 4,978,000 /
S AL 978, 578, 90%/46.
P (5,000,000) (5.000,000) | “48:90%/46.50%
o 4,978,000/ 4,978,000/
Is (5,000,000) (5,000,000) | “8:90%/46.50%
. 10,180,000/ 10,180,000/
ol (10,732,000) (10,732,000)
Pl RET% 94.86% 94.86%

AR B AR L 120 Rz Apefch B AR

EEHEH LT LA o




Nl
-

7 X _ X .
3z j;_q; wAA TR% ®FTEER HFEFTR% BHE
(£ #)

F AT +r
| A 3.8 05 15 0.9 0.9
7 «—)7" ﬁ% -
WEEZT | 9w | 33 05 15 0.9 0.9
& P

i3 0.0 0.0 0.0 0.0 0.0
BHE & g | 10 0.2 0.5 0.5 0
B
AR EE | Am | 12 0.2 05 0.5 0
B

iz 0.0 0.0 0.0 0.0 0.0
AN Tol BY: 0.2 0.3 0.3 0.0
EEES
= w | 08 0.2 0.3 0.3 0.0

13 0.0 0.0 0.0 0.0 0.0




() 28X AP >FHHRIFEL EBE)

Fora &%

we | VERH Z A0 FHF2RE

“%’ﬁA\% W AL

%

e M E A TRk Y

;|

i JDE_ “‘T‘ 2 ¥ e
n i aFA Jad LA 3 TRl F T R
12 « % % £ Fitd 12
f"f'Jié. 1‘3—;\73“ S R
X A
12 g L | wmBei
& B ’I—l"’}’g__ \g TR i) I A
96 4 2
E £ F B
,\J_i: #’*& ~ “vu % fﬁ‘ I_’?‘_J‘ }/%’ﬁi‘]é":l__
BT o | e W w—
HE 3 4FA jad B O |dRs M RIY o EE
10 ~ 7 g L |mE=R
RE~ZFTH»| &8 F |BApEAFspE L
17
B R | EHRA o o B [Es R o Bt
L (B R&RA

%

Rz oA F T+ 18877 T8
d

PERE | FRENER

;| =

KB
3

wew pur s gla R

267 ENRICE TR NS S R S ke

d
bl
="

nt

BR:ERIAL :

LA EREFHRSE -

10




S bl 57 H55)
L~ $Fee EF2ZLEB3ER2ELERB(ZEVF %
output)
Logge st 5y 2 2 (D)F 32 £127(3) S & (4)4- 6 B 5 (5) -
SRR SO Sl E S S AR
22
(- ) i3
F1* AP F 222 F 2FTRARS L A2C K L A iR TP MR
¥ ATl SRR RS )% p ATRB R #cdp e WSPEEDI

FCBEAR T B AT & @ 90 s WSPEEDI 5% HERR s & 29 % 1 )

g

oo g 2 X eh- R o A E I 2011 & 3/12~3/17 Hp B AR
WPER 0 51 0 37— % A2C t&d 5N P i FHER 0 22 WSPEEDI Hik R
L Cs-137 frfdk G A £ o 2 314 p X F R RPN E DB R

S0 v ERABRPREE 2 37— & A2C t&d #0#2 p & WSPEEDI 5t ¢

g F T N E A E gt & A2C t&d B et

\V‘b

FEEFTER

ﬁ.

SHe

(=) Bt
R PRECHCN Bk A B B R ke

AFF R E TR LA B E TG :‘:é—%?ii%]:", Google Earth z

kml # % - KML % Keyhole Markup Language 2z f # - A A *

11



=)

il FAFIF

E
=
o
b
=
N
A

XML(eXtensible Markup Language, ¥ 4% & #3533 )2 - fa ke
# % (markup language) > #* thiz i > 27 RE D> F it o o
Google( % #r)## ™ chKeyhole 2 @ 4 B & M » * k4 d ¥ Blze - 1335
KML#Z 7 %@ en> 2Rl 5 KML = # > #58Ftd* o XML = #3558 B #
*t Google # zk4p B8 #c 48 ¥ (Google Earth » Google Map, Google Maps for
mobile...)  * R BHIR(e HEBH R 5 ~ 775, F o 2
.. )°KML %2008 & 4 * 14 p # 0GC(Open Geospatial Consortium, Inc.
Bl WL g, ABSERNEEIFRE)TE L BT
S4B 15 2% (0GC KML, OpenGIS® KML Encoding Standard) - B # ot 6 #5

e ARG GIS h 7 By LR R 2 - o

)
e

>

RACEN R F AR O TR RS S g RIERAUG) T E P
w A2C B3t ziaf EREDE KT vEZIEFIREL RS Fﬁ%z&‘?‘rmaf%
R E I F RTEAR At A B E I ¢ L % B E R R
2+ & % % NOAA (National Oceanic and Atmospheric Administration)

2. GSD (Global system division) & =% & B A5 T N Mg A

‘-\fb

%4 ' 2 Bk ¥t(Mesoscale Dynamic Downscaling System > MDDS) » 3+
FYAFHE SR ARERSIERIT- LRt E TR BIRW
ek Aot BT e F TR F SRR MR

Frhm TR HEL 0 REREF P F L LRITFESF R



150 F S ER B R 2R RPITE B

LZ2f%zy R ~dles kg2 g E50@F {750 4
FEREL R AP PBESTA AR REFTRRPE L T E

L FIAMEF PR s o oL K L R PR RS A RS

SRR O B F R RRPN R FIPN T REC T T H kAL

X 2EFERTEST RN EZ SR OTHFRBEHERES L

[Sdma

2.

LEHPE ) 2R RE LR P EA TR LD TR - BB
SR L R PES TP T RE P AL At R
o KR > 1950 & 3] 1960 & B < R anend A RRE <

X REeE S5

”ghlﬂ

1B R T TP dole sk Y hE L R PEALE
P FA R R A ERBEHT R - BE R GA . At BARS ““‘f
BRERAITMRFEEAFAAMFEL T RBRSEF ELIEE
BLA4FHFF 5t REE VR RPBELE - BB TR
R ZABRF - PRERAAFTSSAAALRKRT G < S+ 8GR
fRopF B3R F AP FILCELEE > - PSR mE

Pl i R 2 Tl 2 A4S 5 225 4 KRB - Tk ke B

v

(M

fo# 3 E L P ens 1o N TG TR E RSOk
EERESTLEG AT R ORE S T B A AT R ]

Aokimoe o BFHAPTERY BREALET S FBY 0 R

12

13



F
%,:
4y
e
il
An)
¥
3
2
—
N
¥
>
4
-k
4
-
n}
(ﬂ
&
P
ohf
RN
L
ki

Feme & 747 - RREFRGC BH o F i RIEpY >t

B 4T o Fl I HRRFE A F R AR (Apex) I e (4
100 -120°C) & M4 fr (-3 242°C) &7 4 &7 B A% 3
FlokF g TFECRT IR R GARP RS 0L
EREEAH SRR R AN 20 B o HAME A e 2 0 - g
REDRRE > T EREATHFRLE L R PRET AL 8L
150 Ls A T4z Y A & g FE % A (bottle-neck) > 1% # & &
R r R REA TG RE R R RS A (e
e A 4TI AZ  Bldo & g f5 5 RLRI Y o P oW Y gD 2R T & DA T

9F5A(RI 1% WAIES A PRl 2D 1T Pk a4
FRGFEAE > F TR I (AL 2 WL PR 2 %) T RS

RSLRE B IS & S AT L f

2. ERBEIBERSE A FTRE

G (Pu) - BEPRfri RES R 7ML 1% &

i
ook

: Hp

-

B AR 2Y £ e ok

e
S
N
a
&
=
7
X
it
o+
T
(dm
|

R
BT H G FREEE P R B B BB SR

Lk P IE Ak TP B o NRBRE S b GRS R

14



PR R R RRE A Y S AT R EN A A
BEEA AT R AR T AL LA/ T T o L SAME LT §
BREE od WP s PiD R E RO R R RT3 A W
SHME LM FLERS K RF LTI ZET R P4
FResd b o BT BT E L R AP g 1 B U S
REFR A A TPERE S FACR Mo ¥ R a2 Pufe P Pus
Bz A uR T "Pufr Pue N BAR SR FREFF 2F AT S
BEF AT L BT PR L F A BT 2 skt e PPw/ M Pu vt i
95 0.015~0.05 > fed kB P cgi— dkm 3 2L¥ B 0 2 PPy e
FH L BT.T# > o700 § 5 B4od P4 * 10 553 Re 7 " Pu/"Pu
Adre RERFE AL o Fa P wREES P X RH LD
“Pu(6561 #)x Pu(24110 #)* Tip e fI* P REFF =34
¥tk SR P w4 T 2 rE MPu/Put @5 5 0.17840. 019
®adr e Py 7 B P/ Purt B S 0.03~0.07 0 FIRTEET R

FleBd g ffekr tead b »Pu P& B2 24 F > - &

PPu/Pu B A3 0,20 A HEE b RN R A "f /}a xE
(Apex)#& & 73 &k HEERSEFTRFE A 85T

(1) PA4BERTRET T 8Bt B A4

PAAEE T RERQOI #)issrstdE 2 pF5 “TH > @ AT R Re



S EEHMERAT o FERIN I P R AP A A o 1SN INR
THn TR # L EL G deB 1 77 P AL T R E &
PR BT A VAP RE B B U PUE R R B R 0 Y
BarsidR*EEBETRTFRAFTERGR 3T L /2
T R s XTI & A AT TP/ TPu v E5E 0. 17840. 019 )
PoBETHRRERDBEPPEREE ARFXP AL PR REF SR
fgso
(2) @M TR R RT3 H5ah L 3R A 4T
Ve S A TP RRACS AT Sak 2 S b Aol 2 47T
P e S k2 L RERETHREF- 28 pE T Pu
FRERTE /2T B s b TRFH &S T Pu/Put E

T 0.17840. 019 =P - Fgr B KRRk p B P PRE L LR

RS 3

Flit o BRI R EA AR T SN e REARARE

BEARIT G PR ARM RS F P AT A LT R p s avh e e Y B
BET %?F‘H“iﬁaﬁﬂ?’lﬁ%l}f’ff &F‘*}’ /);ﬂf%j\ﬁ B*TJ%Lrlgg\'mf

A RN FR 2 S BRI LR PP RS RATE

-~

R BE TR AR RN SRR L R R T

e
Zql

=

16



BAMEHLIELT O HFXD ABE TR RERBE AP -
0.60 G.22
e W @ ah d WS WS @B G e - 0.20
0.50
=5 - 0,18
— < - 2
§ m4§
-0'30 012 3
2 £
gO.ZO - 0.10 %
a
a2 - 0.08 -
0.10 = ryp— 0.06
0.04
0.00 : - —
2009 2012 2014 0.02
(0,10} .00
a-spectrometry: 239+240Pu (Bg/kg) e lcp-MS; 239+240Pu (Ba/kg)
i lcp-MS: 240Pu/239Pu atomratio

Bll P AGE BT REETEBHOT ML L AT

05
- 0.22
- e wn s w e s S e s s en e 0.20
0.4 0.18
. : 0.16 2
£ 03 +— - 0.14 E
g S
-
et - 012 ©
3 3
g' - 010 &
3 02 4+—
a - 0.08
- 0.06 S
0.1 0.04
. 002
0.0 -— — ey — - 0.00
20145%1H 201454 F 20144E7H 20145F10H
a-spectiomerry: 239 240Pu (Bq/ ke o bp-MS: 239+ 240Pu (By/ka)
e hp M5 24000/ 2 390 atom ratio

17



il

[l

)

3.

TN
il
i
i

-

N l,ﬁl F)J: Iﬁﬂ??

2 SR PRI TR A e AT

B AT b B oAk A 4T RILHR £ RE
e bAoA 4T s LV T IREE A R E TR TR T A A

{1 PR PP RIS T 0 R ME TR LER AL S
PABEE S A AT PR BT % kOB 0 TR - B 4 BT B9

]

AEBRHPEENEE S o PR LPREBHEERES A RELHT

N

oo i F]pa g

<k

T H A Y I R FI AT A S
RS EFDL R RELH S RF DG o Fl 4G ocd P i)
YR TR MR I R S LRSS A PAT c B EE 2

7

HARABHSAFEFDBE > 2 0] GokBEUPTREAR

18



AEE A BB i

4 AP 2E 0 e (g PRI o T2

23 F i R

S

§ L grenipa s @

i g s B

Gff B 4 HE 7 B

Een b e g B o BRHEIAT R S g A
&SR Rl D B enpER A A e &
BEFE BRI E

BRI iR

$oo F5 AR BT H - PSR iR T R RN E L
SR A KE - KxpZ SR VRV g
| Aeer | FwHM | s Ve ST MDA BG
Crystal size | _, _,
53 | 661kev | Co-60: 276 Bq | CS-137 : 3005 Bg | (1000S) (1000S)
Diamrter : 220(-20%) 3249(48. 1%)
60. 5mm Cs-137
WPGe | | ngth - | 40% | 2KeV | 220(-17%) | 3246(+8.0% | g g pq | !*92 °PS
60mm 230(-16%) | 3266(+8.6%)
Diamrter : Y oo
76, omm 223(-19%) 2967(-0. 9%) Cs-137 -
Nal Lenoth - 100% | 50kev 5 7 B 16.9 cps
ensti 220(-20%) | 3011(+0.2%) -
76. 2mm
Flpb A T PR DA Bl kBB A o fjﬁiéiéié

ErRRFE SRS PEL LR SRELE I TR LS

B (B4 S DR R A ) o A B B i £ 4
134 7795 keV » @ ¥ 4% 134 3 — T ac*® 605keV ¢ £74% 137 i & iy 2

662 keV Ap £ 4p > F 4% 137 chi 5y ¢

19

= Eli‘gqubiéq/ \;;cfsg»rn



BEIEMFEILG F A o 2 ED A S ke o ERafEE H

FEER 0 PTIE e e 4% 134 PR JE 54 T95keV ehit %—ia‘r“,fr?ifl
304 13T en+4f > R 94 137 T & il PR H - 1 5 & 137 gk
AR X BB o TP E (s iR B TR S S FE o FE
BFe 0 oA ER\EY RE DR > s f]*t»i%nbié %
(Region of interested, ROIDK @ 4e = » J 48 137 &14% 134 e 4 4
Flioe g REP o L F R I AR A REET R AR F

Renf B A 2 £ 37 8 g & 5 2248 LR ELH TG %

2 i}{ﬁbgi Lﬁ;\ﬂ SR g ax b ,ﬁiﬁgf%é T - AR S
AP EH S E RS TR S R RTR PR Y o A5 R T R
— AR AP SERT N B REGEMERLE- LT

SR AT B P BRI RERMEITEI NI R

APEREP TR AT EBRME TR S R ¥ e

-~
tu_
3
o

EEXY

R TR R ESE NN = R R R L RS



LB R AR AN G L4 & IR T o
Gdp bt T R RAEW D G FAIT PN IR IR T B 1/‘,4—'}% e W~ T

) by A5 % L
E‘FJ,"}%&J;'_‘ “p LT

(s
£

R MGEELH > B ] e e TR R R

RAFIFMGE FRF SR E R RATTREE IR RELE
a1 e i}iﬁﬁf({im}k Ké}\,‘ j\/};ﬂpyjzj”l l/T”F,Z:_,EXA,\-*ﬁ- '%y}- '—'ﬂ:{}'/“.l_m q“‘g’
L2 RN AR R Sl £ 9 R L e g NI SUEE A JEFS oG

R IR ET SN ENEE LR N T B TR SR
7V o

SRER T - Tl LT RS SR AR TR
AR RET R T A4 G Plami AdR G AR R &
Ppitdiedg o MEPERPF LI AN EER R ITE O v 2P 0T

FoH{nF2EH5 AT e mE o g Bt v NgEE Tantk o

= »
o
ETTS

RS B B RRAL B o B R A 4 LR RS T S A 37
2 ﬁ ﬁ)g E LB g s A HESs Lt BE X 'fév_f";}i/{,{f, 53 LLL,N’# A2t
ERUR BEREA N R WA -l j_;ﬁ" RA a4

ARGHE LT BRONEFRET AL L LNOFERT 4§ 2

()28 %

21



"EHE IR RR IR RENE R AP R R R
R CHREATETEE %? gtk o {F E”*?éﬁ—’@ﬁgf@; %

AATIEAE e A AR B WA PAFTHNE D R (A1 R F

™3 R R ) I %Té%fiﬁagiaé?lj—i“,fi%é{ﬁ%tﬁ’E'J%‘éfj%'ﬁé3
(KA WEILEFHRI2 X)) F e mfﬁfﬁuﬂ’}'}‘]%%ﬁ'iﬁl
IRt LA

%y 2 B NRC RG 5. 71 3K * Fid % 2 HpE o IS HETER G T

Foow o 2PN T RMMEERCTATELX 2P 2T FLEN N F
2 (DFLFR (DREFL DFaLEBIRIALE (DF LY
B G)ApM 2 REHEIRFE L2 EARPTRMEECTATILE
rEM O THEEFFERNCE R R Sy d PR R MR T
AFEL2RTVR 2B A A PR RMERETATEL 230

Ir i ?%é‘:@ EFAR LA o

22



il
[l
TR
a3
et
7

-

; l,ﬁl

2. ik AT H(HE)RTL A FAP UF A

£ ok 1o

PR EETOERS

(b T BB 2

HERLRLE SRR AL R S T e
BRI AT e AR R £ X L2 ik FilrgpsEan > 3
B g g
s edp A A R PLF WP 4%
A~ HREE RN
2014 I v B R REF B BT r e RS

HETEEL kB LR

2B GRS R R
s

BA= g MIFf % =
TR F WHAGER o 155
ARG 0 L E PR
3B MG

BARMPE TR S
LER R Bl CRRR I i -
RS AT AL BT
M SHE FREL D
RN X

DF g 3R 4

2 b B A
T AR BT ™ E IL% % Tf 3F
B P

E2 TR MR E
AL FAE 2P EEH
% o

g WN Rk ¥
i%‘iii%?%{i*
B A FRLELE IR
ERRTRE B 2 P o/t
=AY ARk
7 oonig i E ik o

=g
ey i

;Li 7P ftiE

R A i I

ik Kuoap qb ?f‘

S s
713[:"

i

TG o }F
ik

e
féﬁi \F‘\ﬂ ﬂ\f

23




4.

puil)
et
—=
=

il
fyulill
A

B AT E(HA)R AL F %P AL YMRAT

Priingus

B R R SondgiRt N2 GETHENERL

By R 2

2B AR o
[B=F M)
RF A BF 5 4 R FLER (7 A E)

Py e e kg ,

PR F WHIGER PR R 2003
% By

15 A B 3 R = AR 2000

P EE L 4T fEetiip e o R 3 2013

BB A S aiEr AR A T DS (T CcEBRE T d

24

e

i“'\‘i ‘E?A%?ﬁ_



—=

IR ;\.,fe,a *E2 T Es ?‘%Je)i (outcome)
)g FrmiEtEE %3 & < 7\1,’1;‘_.&}39 H l%’ R ?‘){J\‘)i—!iri

- 5%¢&Wﬁ£ﬁ?tﬂﬁiﬂ%)

141 A3rF 222 § 23T EAEEF > A2CH5 5 A 68T P 245§
TR Th A3 R A2 RBFORD R LR EP

RTINS A

2.5 5 £z Kot p A WSPEEDI 2 355 B % 1 f > 7 1Y
Bk HF B iT- K ACIRA WS R R AL TR A

= FAARRT(PEE S LIRT) (BE 20 %)

1 & E:=% 2z kml fHZx AN #a o vRTFTRESE T8
i?%@%%%@ﬁﬂﬁiﬁ’ d A B M B ETAT - &

RHERED T ASRER L .

2. BAY CRE R RF RIRRP U IR R AH L J 8
Bt iR S R F IOl C R IR o 1 AT Lg% E
PR R8¢ < 2IRIFHR B (NCEP/GFS)« = B & X ¥ § %7
ﬁﬁﬁ’ﬁﬁéﬂ¢ BZo§ FR4FIEE > A 2 T HEHEFE L
TRz F BN RIEWFE - BB S L4700 FRM B LT 1Y

'eu;,: ERF RFOREROF 2R " MR BBk I

BhBEL > RERBRF FF AL BEFTELAF R Faa#

BB A RS R oA T R L2 Y B ) &Pfﬁi

BEARXF2LERALFTALY -

~ BEARRFRFEAEE)EELE _0%)

v AERPRAAEFE - BRL AR (ELE 30)

R AR AP Z RS 2L N F AR A

ﬁ&@—ﬁﬁﬁ’ﬂﬂﬁ&%%%&#% 2% >0 AP FH2Z P
wiE 2 =2 ﬁ+ig¢rﬁmﬂ§%}ﬁ,ﬁﬂ%%@%i

K=
Bb’g °

2. AP E B E 2 BB TR KRR N ERPLFY S TS G HT
GRS B ST SR RN - 30 S SR S

—

(\‘

U

=N

25



B

-~

o

Pl RE 7 ¢ R AT ERZRBRTFRLE B
o Fhd Y ZWRIEIT wAN ARRF LB HAF > Y
e EFIRE R B H BT o

3. BIRH KT R EAEL G R o HIP R A RAID B K

‘*,«:F
S

AR E R AEFRGEE D > BRI T B BERL
Ko~ R fIT MGy #RBF el xR AT
SEIRGEELE f’vf%%kfm&%X@P”ﬂUTﬁ”
AT R S R R 5 5 X T B TR S R g 5
?iﬁﬂi’ﬁm*ﬁﬁﬁiﬁ@ﬁ°

4, 22 5O R AHPNT L AE 2 RS AT RGN EREFT LT
ﬂ&éﬁ%@ﬁﬁ%mﬁﬁ%ﬁﬁﬁf’iﬁ&éﬁﬁﬁ%ﬁﬁ%
R B OERBFAHT M o AN T AT G B F AP
ARREFEFERRFHEOTE > a3 EE KRBT LT &SR
fAeR -

I~ ?hpi‘iﬁﬁéﬁi(* IBT CERFIR -RAEET-REFE)

(# £ 30 %)

LT % e 2 o % 2 R R B 304 1% BB R R 5 2 R
CHELSTTEERE “/f? EIRAS R o/ LN Eéi?f{'ﬁf@gfﬁ%ﬁﬁé}bﬁ
AR e A GRS HRY S B WP G R (ATt 1R 0 WA
TOoRHRILR) AU TR EBHI FRGEAR R NFE3R
(it 12 > RIZZE FHR 2 2 ) 7 fEs 2P )7 @T‘ﬁ
SRR L A S

-

2. TPTRMEEETATLX 2FEFHBITL , 2L G ER
NRC RG 5.71 #6711 % 23+ % %46 » MHiws ~ e iva 2 § L3
iomv’*ﬁﬁf+% RMEREFATAS 27 45368
pop e s (DFEFF (DEATE (DFELBERLLE (D)
% 4 R(@ﬁ%¢<?#w%%’uiﬁmﬁ?&%%&c%éi
FAE 2P EE M P TR R L B 5SS ®NRC

26



FRRSPZHEG P I RMEECTATLE 25T R 1224
AR TR MR FTATES 22 FTEX 23593380
4 o

HOFRRVIURIAERF LERTE ,ﬁ-ﬂﬂﬁ NEABEFFIEFLEHGFTH
RIRAPEI S L FEAFTRA S AW 2P L ERFHFRRARERHL S 2
RARE AR FEATRAGH REPEIFIELHLPETRY LEDR
f#r§ = % 2 outcome) o

S5 BhMyELRE
EARMR T E

P~ ¥R ELER

104 £ ivE g

I fi— 2 ~ZRITE S8F 2.0 22 345 RN hr B i e

W~

S
3
fput

> 2T L2l 5 % 4e 2
HEFGIE k uaud

X

o

2. Pi- S PR A R TR SBE 2D OLEITRANM S &
FHAICERETRIE faaE y oo

3. PARFAIFETR ’f:%}ﬁfﬁ(JAEA) ARG R AP TR 2t B R w
a2 EdhE 2 2 H g 3t B FHER

A 4eF o FENB AL R IRGEAE (Apex) A~ H RIS R BT E T LG 2%
BFERPRREE- BicEaed 33 LRI R ET T B AR
WALALABHITRZEFT S o & B PRV Z AT F s R
BEFF o R AF G - B R R TR S ES T B

i (AT KA R A LT R A RS TEL RN AT 6 R

27



il

[l

TR
a3
3
—EM
-F
I
-
b
=8
I
g}

SR e sV L W S ) 1 3

AR AT R RS AR P A L Y RS T PO M 2 i
LEPREBFE LR TEREE SRy BT RMAER
TE2 % (PR » TR ) b 2 gy R TR

)i

=

(w.

LA R RS R M AN § o SR E AR B ¥ st
R EY T L RN PR T R R

FERAT O AT AARZ P U S R 1 TP R EE L S g5 o

R
4
o
;
i
@
ﬁ\ﬁ
@
H
o
i
(4
‘\J.;ﬂ'
"
pius
S
i)
Ny
R
g
D
1%
I

B ARENF R G EORERA S FREE TR
dp RS FRAFEEL RN R G Rt ) ke

2

HEL o B At

gl
5\.

IR AR TP A el R B RN

=
4

FORGERFIPERFREORTAF S DPL LS - AT 4

HER e CEEPHRT R RFTEFTOIAFR Ao H S FF - WA



\m

iR E IRt _02-22322230 @ E w35 02-82317274

-mail : chhsieh@aev.gov.tw

. 2 4L
Lo P AR

29



Heated Cyclonic
Spray Chamber
100C/140C

Sample =) - = ‘ =) ﬁ

Nebulizer mgk BL= -
Heated Spray Chamber tRem s

2 BEA R ﬂ

BamEASR

injector

Element XR

30



il

fyulill
TR
puil)
)
i

i

—
I
-
b

=]
NN

M S IR B A A T AR

N

1 2B HHHF

AR -
¢170mm x ¥ 200mm

SR
"
i
200mm i
"
" N g s 3" x 3" Nal
P DAT
—
$7 A7+ #% e/ QB R A O
LAYING

Shield Drawing Nal 3G_RTC_20140609

31



HEZ 54 2014 TS R AR EF L T HHY -

2" Asia Conference on Urban Disaster Reduction
Novembar 20-21, 2014 New Taipel City, Taiwan

Agenda

Date: November 20-21(Thursday-Friday), 2014
Location: 15F, Dapinglin Building (MRT)
(15F., No.200, Sec. 3, Beisin Rd., Sindian District, New Taipei City)

Dayl @ Thursday, November 20, 2014

Time Location Program
Opening Ceremony (ACUDR2014 / DMST )
09:00-09:20 Chair: Liang-Chun Chen (President, Disaster Management Society of Taiwan)
Opening Remark by
Chung-Liang Chien (Deputy Minister, Ministry of Science and Technology)
09:20-09:30 Awards Ceremony

Chair: Liang-Chun Chen (President, Disaster Management Society of Taiwan)
15F International | Keynote speech 1 . : e
Hall Speaker: Dr. Sangman Jeong (President, Korean Society of Hazard Mitigation:
KOSHAM)
Topic: The Present and the Future of Disaster-Related R&D and Policies in
Korea
09:30-10:40
Keynote speech 2
Speaker: Dr. Shigeo Tatsuki (President, Japan Institute of Social Safety Science:
ISSS
Topic: Paradigm Shifts in Japanese Disaster Countermeasures from Modem to
Post-Modemn Era: Reviews from Ise-Bay Typhoon, Kobe Earthquake and
East Japan Earthquake Disasters

10:40-11:00 Tea break
t:00-1200 | 15F '“ﬁ;’l‘l"““a' Annual Meeting of DMST(Chinese)
12:00-13:30 Lunch
ACUDR Field trip S
: ; Meeting Room - Session 2
13:30-17:00 1-2-3-4 - Session 3
- Session 4

Day2: Friday, November 21, 2014
Time Location

Recovery Forum
Chair: Dr. Shigeo Tatsuki (President, Japan Institute of Social Safety Science)

Norio Maki
Professor, Kyoto University, Japan
Tae Sung Cheong
09:00-10:20 15F International Hall Senior Researcher, National Disaster Management Institute, Korea
Sheng-Fong Lin
Professor, Shih-Chien University, Taiwan
Former Deputy Director, The 921 Earthquake Post-disaster Recovery
Commission
Kelvin Berryman
Director, Natural Hazards Research Platform GNS Science. New Zealand

10:20-10:40 Tea break

Resilience Forum
Chair: Dr. Sangman Jeong(President, Korean Society of Hazard Mitigation)
Dave Brunsdon
Director, Kestrel Group - Risk, Continuity and Emergency Management,
New Zealand
Shinichiro Mori
Professor, Ehime University, Japan
Jae Soon Choi
Assistant Professor of Seokyeong University, Korea
Jenn-Chuan Chen
Professor, National Taiwan University
Former Director, Typhoon Morakot Recovery Commission

10:40-12:00 15F International Hall
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12:00-13:30 Lunch
Session 1 urban Session 2 early warning Session 3 disaster Session 4-1 disaster
disaster reduction system prevention response & management
(15F International Hall) (meeting room 2) (meeting room 3) 1
(meeting room 4)
Chair; Mr. Fukushima, 8. | Chair: Prof, Kim, H. S. | Chair: Prof. Wu, 1. Y. | Chair: Prof. Shao, P. C.
Lin, Y1, An Example of [Hung, K.C., A GPU-based [Yang, H.-W., A Hada, Y.. Characteristics of
Urban Flood Two Dimensional Flood | Decision-Support Systemi  Non-tsunami  Induced
Simulation Using Simulation System (TW)| for the Budget Review of|  Fires after the Great East
Precipitation KGao. K.L., Application of Post-Disaster Rapid Japan Earthquake (JP)
Ensemble Forecast: Intelligent Fire Detection| Reconstruction Projects [I'seng, W.W., A Scoring
Zhonghe District, Technologies in Building| in Taiwan (TW) System of Continuous
New Taipei City Fire Safety — Using an  [Suzuki, T., Regional Emergency Operation for
(TW) Old Building on a Evacuation during Large | Hospitals (TW)
Arakida, M., The Urban University Campus in Scale Flood by applying [Shao, P.C., Study on
Earthquake Risk Taiwan as an Example Regional and Fire-risk Assessment for
Assessment in Building (TW) Multi-agency Historic Arca of Tainan
13:30-15:00 Ulaanbaatar, Cheng, H., Build Early Collaboration System City in Taiwan:
o . Mongolia (Part | Warning Broadcasting built using the Application of Fire
General report) (JP) System from Learning BECAUSE Model (IP) Simulation and
Has, B., The Urban Track between the Matsukawa, A., The Experiments of Simple
Earthquake Risk Supermarket and Chatlenges and Fire-fighting Equipment
Assessment in Department Store of Difficulties of People (TW)
Ulaanbaatar, Disasters (A pragmatic with Disabilities from the
Mongolia(Part 2: enquiry) (TW) Perspective of the Social
Ground Motion Seo, H.S.. An Integrated Model of Disability (The
Evaluation) (JP) Architecture of Spatial 2013 Grass-roots
Fukushima, S., The information and Open Assessment Workshop
Urban Earthquake API for Hydrological and Questionnaire for
Risk Assessment in Observation Data Disability Organizations
Ulaanbaatar, Display (KR) in Sendai City in Miyagi
Mongolia(Part 3: Risk Prefecture) (JP)
Assessment of
Buildings and Lifeline
Structures) (JP)
15:00-15:30 Tea break
Session 5 large-scale Session 6 disaster Session 7 lesson learned |  Session 4-2 disaster
earthquake management & & reconstruction response & management
(15F International Hall) | capability assessment (meeting room 3) 11
{meeting room 2) (meeting room 4)
Chair: Prof. Ogawa. Y. | Chair: Dr. Cheong, T, S. | Chair: Prof. Wu, R. S. | Chair: Prof. Chan, S. L.
Ogawa, Y., The Urban | |Lee, C.L., Capability obayashi, Tkuo [Shan, FLY., Development of
Earthquake Risk Assessment of Discussion on post Smartphone Application
Assessment in Radiological disaster recovery by for Community Disaster
Ulaanbaatar, Contaminated Crime linking Kobe, Taiwan, Preparedness and
Mongolia(Part 4 Scene Management after | | and Csyuetu (JP) Response (TW)
Development of Nuclear Attack Disaster niya, S.. Lessons from  [Honjo, Y., A Study on the
simplified fire spread (TW) Response after the Great |  Disaster Response
risk assessment [Cin, C.C7 Tntercomparison East Japan Earthquake Network Organizations
method) (JP) Exercise of and Local Governments' |  for Promoting
Arakida, M., The Urban Environmental Business Continuity Cooperation with
Earthquake Risk Plutonium Analysis for Plans in Japan (JP) Governments and
Assessment in Radiological Hazardous |[Huang, S.-M., Visualization| NGOs/NPOs in the
15:30-17:00 Ulaanbaatar, Evidence Response for Unsuccessful Tenders|  Cities, Towns, Villages
Mongolia (Part 5 (TW) (TW) after the Great East
Disaster Education Shao, C.H., Management of| Jupan Earthquake (JP)
and Capacity Risk and Prediction of Kuo, 8.Y., The problem
Development) (JP) Evacuees for Debris identification of
Wei-Sen Li, An Flow Areas (TW) post-disaster
Integrated Research reconstruction with the
Project on Earthquake use of local disaster
Disaster Risk management capability
Management for assessment framework
Hsinchu Science Park (TW)
(TW)
Hsieh, M.H.,
Development of
Empirical Landslide
Fragility Curves base
on the Regional Event
Database (TW)
; 5 The Peng’s Agora
18:00-20:00 Garden Banquet
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Capability Assessment of Radiological Contaminated Crime Scene
Management after a Nuclear Disaster
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Jeff Cheng-Lung Lee™, Po-Hsiu Lee?, Ming-Fong Tai® and Chi-Chang Liu*
! Assistant Professor, Department of Criminal Investigation, Taiwan Police College. (Taiwan)
2 Specialist, Atomic Energy Counci. (Taiwan)
® Professor, Department of Physics, National Tsing Hua University. (Taiwan)

4 Specialist, Radiation Monitoring Center, Atomic Energy Council. (Taiwan)

ABSTRACT

If Taiwan were attacked with a nuclear or radiological device, the political environment would be
extraordinarily intense, and the pressure for the nation to respond would be great. In domestic
exercises, laboratories have demonstrated the ability to analyze radiological contaminated samples and
traditional forensic samples respectively. However, for crime scene with radiological contamination,
law enforcement and health physicist should be coordinated to perform the investigation processes
radioactive evidences collecting, preservation, transportation, analyzing, interpretation and waste
management. Unfortunately, right now in Taiwan cooperating agencies have not yet devised or
institutionalized a program that is optimized with respect to readiness, operational effectiveness, and
sustainment although there is extensive and effective information sharing among several of the parties.
In this work we suggested that the cooperating agencies should adapt radiological forensic to the

challenges of real emergency situations.

Keywords: Radiological incident, Crime scene investigation, Forensic, Scene management

INTRODUCTION

Does the nuclear or radiological terrorism really threat Taiwan? It is argued that the probability might be so
small to devote too much resource on this issue. However, it is known that Al-Qaeda planned to fly an airplane
into an American nuclear power plant as part of the 9/11 attacks [1]. Recently Islamic State in Iraq and Syria (I1SIS)
was thought to possess radiological material that could be used to make dirty bombs [2]. Taiwan, with tightly
economical connection to USA and quite friendly to foreigner from any places with any religions, may provide
terrorists with inviting targets of opportunity [3]. In order to prepare for the worst condition, the senario we should
consider is that if Taiwan was attacked with a nuclear or radiological device, how bad is the damage, and how
much worse will it get? Who did it? Are there more out there? Did they have help? Where did it come from? Was
it ours? And what should we do about it? Don’t forget that the political environment at that time would be
extraordinarily intense, and the pressure for the nation to respond would be great. The timeline for evaluation
without well preparedness would be longer then people desired.

! Corresponding author: Jeff Cheng-Lung Lee, Assistant Professor, Department of Criminal Investigation, Taiwan Police College. 153, Sec. 3,
Singlong Rd. ,Wunshan District, Taipei City 11696, Taiwan,R.O.C. Tel: 886-2230-8512#2810
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To answer questions mentioned above, laboratories have to demonstrate the ability to analyze radiological
contaminated samples, like concentration of radioactive cesium, cobalt, uranium and plutonium, and traditional
forensic samples, like fingerprints and DNA identification respectively. However, for crime scene with
radiological contamination, law enforcement and health physicist should be coordinated to perform the
investigation processes radioactive evidences collecting, preservation, transportation, analyzing, interpretation and
waste management. Technical capabilities to analyze interdicted nuclear and radiological devices and the
materials that can be used to make them, analyze the signals and debris from a nuclear detonation or radiological
dispersion, and simulate materials production and weapons performance were together called as “Nuclear (or
Radiological) forensics analysis.”[4] Unlike traditional radiation protection consideration for contamination scene
control about the radiation health effect and decontamination procedures only, the capability to attribute incidents
to perpetrators and facilitators, in turn, supports deterrence and prevention, and aids effectively responding to
incidents, including prosecution efforts.

CURRENT CAPABILITIES

The core capabilities of nuclear forensic were focused on the ability to conduct an initial categorization of
questioned materials in order to provide fundamental information of the nature of the questioned samples. And the
information needed to provide is not only radiation hazard evaluation but also determining whether national laws
have been broken and to enable law enforcement to conduct their investigations. Furthermore, it should be
conduct a preliminary assessment about the characteristics of nuclear and other radioactive materials to determine
whether further investigation(s) that include advanced nuclear forensics analyses are desired.

A. Material Analysis and Interpretation

1).Physical Inspection: Nuclear facility related first responder’s training material includes the basic ability to
identify radioactive source. Not only the identifiable markings e.g. model and serial number but also the
color, shape or form, estimated mass of the materials of concerned is important. However, general law
enforcement and fire fighters are not devised or trained about radioactive source characters identification.

2).Radioactivity measurement: In domestic exercises, radiochemistry laboratories have demonstrated the
ability to analyse radiological contaminated samples and make a preliminary determination of the type of
material: nuclear material, medical radionuclides or industrial nuclides and naturally occurring radioactive
material (NORM). The instrumental capabilities suggested by international atomic energy agency(IAEA) [5]
were shown in table 1.

3).Basic Material Identification and Characterization: Use exist capabilities to characterize radiation
dispersion device material e.g. major isotopic composition, elemental analysis of materials of concern with
non-radiation methods. The instrumental capabilities also shown in tablel. To avoid radioactive
contaminating proper procedures should be established with well coordination because all the material
analysis laboratories will not accept samples with radionuclides in Taiwan.

4).Comparison with produced material: A nuclear forensics library is an organized collection of descriptions
and data characteristics of nuclear and other radioactive materials produced, used or stored within a country.
The most important purpose of a national nuclear forensics library is to assess whether material encountered
out of regulatory control is or is not consistent with nuclear or other radioactive material produced, used or
stored within the country. Unfortunately, there is no nuclear fuel cycle industry in Taiwan. There is lack of
nuclear material data in Taiwan’s national radioactive source registered database.

5).Standard Laboratory quality assurance protocols: All the measurement and calibration laboratories
involved use international standard organization’s ISO 17025 as quality assurance protocol and accredited
by Taiwan Accreditation Foundation.

B. Organization

The nuclear forensics mission is spread among multiple agents offices and there is extensive and effective
information sharing among several of the parties. However, the cooperating agencies have not yet devised or
institutionalized a program that is optimized with respect to readiness, operational effectiveness, sustainment, and
improvement. Also Taiwan do not have clear direction from senior decision makers, law enforcement, and the
intelligence community on the operational requirements for nuclear forensics and information deliverables. The
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organizational complexity of nuclear forensics responsibilities and authority in the government hampers the

program and could prove to be a major hindrance operationally.

C. Workforce

At present, personnel skilled in radiochemistry analysis at the national laboratories are too few and are spread
too thinly. Furthermore, a substantial fraction of the experienced personnel are retired, now eligible for retirement,
or nearing retirement age. The university pipeline produces too few people in needed specialties and universities
will not produce them without stable funding for relevant R&D because no-nuke policy in Taiwan. Most nuclear
forensics work is not continuous, so the majority of current practitioners must be occupied with other work for
much of their time. Personnel in nuclear forensics participate in exercises, which are necessary to maintain
competence, but exercises alone are not sufficient to occupy these personnel. It would be desirable if the other
work in which personnel were engaged were complementary to nuclear forensics work. The law enforcement
including traditional forensic specialist lacks of radiation detection training is another prblem. Since nuclear
forensics could be treated as a specialized subset of forensic science, a field that has developed over several
decades and that continues to pursue properly validated standards and procedures. Forensic science today is
moving to build an even stronger scientific base. Nuclear forensics procedures and standards should be developed
for emergency or near-emergency situations.

D. Sustainability

The existing nuclear forensics capabilities are highly leveraged off of the nuclear power plant related programs.
The program's funds have been declining and one of the laboratories, INER, is focusing their remaining resources
more on renewal energy research. In these circumstances, such programs may not provide the resources necessary
to sustain the nuclear forensics mission, and as a result the laboratory system's effectiveness and responsiveness
become less certain. Because most nuclear-forensics functions have been paid for at the marginal cost, relying on
other programs to to pay for most of the training and the balance of the salary for the workforce, as well as some
of the equipments. The capabilities are also shown a trend of declining.

DISSCUSION AND CONCLUSION

Based on the assessment above we believe that the workforce and infrastructure capabilities right now in
Taiwan are good enough to deal with a radiological incident. But there are still some problem needed to be
improved.

Nuclear power programs provide stable electricity in Taiwan for more than thirty years and support related
radiochemical analysis technique development that could be applied for other application. However, no-nuke
became valid long-term policy in Taiwan that declines the willing and opportunity of young people to participate
training program in universities. Nuclear forensic is a “cross border” issue that needs basic knowledge of
radiology and forensic science. To improve the personnel base for nuclear forensics, we suggests increased and
sustained funding for nuclear forensics exercises, building and sustaining better connections with universities that
have department of radiology, nuclear science or forensic science, and engaging workers from academia and
industry with crossover skills on a reserve basis as figure 1. Funding for these investments is difficult to obtain
today because a coordinated and integrated program plan has not yet been created and global economic crisis has
not yet recovered.

In addition to build the expert personnel base, there are some more challenges have to face: like to improve
sampling procedures, especially for urban environments and informed by simulations of a variety of detonation
scenarios; improve laboratory techniques, including increased automation; a better understanding of
measurements that have been and could be made on nuclear materials production facilities and nuclear detonations;
validate and more complete databases of nuclear materials, facilities, and devices, including advanced querying
techniques to extract information from incomplete and/or noisy data and find signatures and correlations among
entries; and possibly new or newly deploy equipment for prompt diagnostics.

We suggests that the cooperating agencies should adapt radiological forensic to the challenges of real
emergency situations, including, for example, conducting more realistic exercises that are unannounced and that
challenge regulations and procedures followed in the normal work, and should implement corrective actions from
lessons learned. The laboratories involved should conduct research and development aimed at optimizing
procedures and equipment to meet evolving program requirements. Modeling and simulation should play an
increased role in several parts of the program, both for planning and for conducting analyses..
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