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The Evaluation of the “Evacuation Drill with Family Car” Conducted in the Ibaraki Prefecture
Comprehensive Nuclear Disaster Prevention Exercise 2008

Kazuya YAMAMOTO

Nuclear Emergency Assistance and Training Center
Japan Atomic Energy Agency
Hitachinaka-shi, Ibaraki-ken

(Received December 18, 2008)

The first “evacuation drill with family car” in Japan had been conducted by the Ibaraki
Prefecture in the Ibaraki Prefecture Comprehensive Nuclear Disaster Prevention Exercise on
September 30, 2008.

This work evaluated the dynamic traffic flow of vehicles of evacuees during the evacuation
drill using three kinds of data, that is, questionnaires for the participants of the evacuation drill,
GPS tracking data of vehicles of evacuees, and an aerial video recorded by the Police of Ibaraki
Prefecture. A consciousness investigation was also conducted to the participants of the evacuation
drill to gain insight into how the residents respond in evacuation with their family cars in a nuclear
disaster.

The analysis of the dynamical traffic performance of the vehicles of evacuees shows traffic
control keeping up a superiority of evacuation vehicle flow is essentially important.

The consciousness investigation reveals the following important outcomes on “evacuation by
family car”;

» The essential issue related to “evacuation by family car” is countermeasure against traffic

jams and that related to “evacuation by bus” is preparation of sufficient number of buses.

» Reception centers for evacuees and the evacuation routes should be known to the
residents around nuclear facility in advance. To satisfy this requirement, facilities for
reception centers should be chosen among those which are outside of the Emergency
Planning Zone.

»  Providing information to the residents in non-affected areas is very important to reduce
the potential of self-decided evacuation.

»  School children should be made go home before the evacuation of the residents has to be
done, to reduce the number of parents attempting to pick up children. Furthermore,
reception centers for school children should be determined in advance and be known to
the residents around nuclear facility.

Keywords: Nuclear Emergency Preparedness, Nuclear Emergency Exercise, Evacuation, Traffic
Study
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# 1. ST EEAHAL # 2. HARBENLZ WV TE SN D SIS BALO
SR SI g?k%{i i B %Sfl/rgiiﬁﬁ—fﬁ —
Zai L - 4N AL
= 5= i m id] %ﬁfﬁf~%w m?
. % FH|NLHEA— PV m?
LI R MOos o E|A— bR m/s
Rf i o s Jn b FE| A — MVER B m/s?
= w7 v~ oA b |4 A — bv m'?
s L e o] K w®E, B R EXnST AL A— ML | kg/m®
W B &|E s mol WO # EFxnrsIamESA—V | kg/m?
pin Bl v F I ed ke % B\ A— g a7 5 | milke
EFEOW B ETUXXTEFEFA—RV | A/m?
B oo M X T T EA— L A/m
B @yl R ESI A — R mol/m®
BB B EEesIamudEi— b | ke/m®
ﬁ FE?J‘/?"?%EWﬁ)‘_}\/I/ cd/m2
i, Hr = O Ero) 1 1
W F owm o% Y Gro) 1 1
(a) HIEEE (amount concentration) [(XEEFRILSED Sy EF TIIWEIEEE
(substance concentration) & & Xi¥h 5,
(b) ZHBIFERICEDDVIIRIT L ZHOETHDILN, TDI L
EFRTHNMNLES THHETO LIT@EFIEELR LR,
# 3. FHEADOLFRE FLE TR I D ST HAL
ST H#HN7 BT
AHSZ B o F s L DSIHALIZ X 5 | SIEAHALIZ L 5
! #LE £LA
B i) fls o7 ® rad 1 ®) m/m
VA EN |25 507 P g© 1 m?m?
J& i3 o~y (D Hz g1
71 =a—br N m kg s”
= 7 , it Vil AV 0% Pa N/m? mlkgs?
T RN FX — fHEH BB J Nm m?kg s?
R, TR, KRy w Jls m?kg s?
EoOoW, wEOR &y C sA
WALE (EJE) , &8 AL b \ WI/A m’kg s A™
i & P B775 R F CIV m?kgts A
& £ % | A — L4 Q VIA m’kg s A”?
a v B o x v Z|T—Arz S ANV m?kgts® A
W gl v m—x Wb Vs m’kg s*A"
o T % gl = 5 T Wh/m? kg sZA™
A4 v ¥y x v R~ — H Wb/A m’kg s2A?
v oL v v 2 R Elearrwzmd C K
St Hwr—x Im cd sr(C) cd
i A s Ix Im/m? mZecd
Mo ke D xren D Bq st
ol P Gy Jikg m?s”
F=E=RV=N EEPN IR =R=T =N
i3 F 5 P & —1 kat s mol

() SHETEREIXE A QAR E L5 R OMNHAL L M AEDETHUHEMATE 2, Lo LEEEEZ A L7 HALT b I1T%

b —L 2 TR,

OTZ VT v AT T VT AT O 1SS B HEAORBI 24T T, BICOWTOFRE D=2 B 720I1fEbil s,
ERIIE, AT SRR Bradk Osr AWV SN DAY, FIEE U CHISLHEAL E LCORETH 2550 1138

TRENR,

@QREETIEAT I OT e VO AHERBsrZ HALOR L ORI, ZOE EHERL TS,
(@D~ ITEBIBGIC DN TOR, A7 LVIIBOR P ERRE OSBRI OV CORMER S b,

@TNV T RAEZ TNV ORRIRAT T, BV U RAREEZRT-OIERIND, BV URELIALELD
HALORE SIIFR—CTh o, Lo T, iREACRERREZZTHEIIELLOHRMTELTHLRILTH S,
OISFHEEFED JESHE (activity referred to a radionuclide) (F, UIE LIERE - 7= FI5E T radioactivity” & ib S5,

(@ HfT L —~ L | (PV,2002,70,205) (2O TIZCIPMANS2 (CI-2002) % 51,

F4a. BUOPICEHAOHTL

A5 % Bt e ST HAT D Bl

SI LT HAL
HLST B ) e SI AEAHALIZ L 5
EAi AL *L5

Ak FE| /SR 1 VD Pas m'kgs?
O FT — A v K=a—hrA—F1L Nm m?kg s
# [i] ik H=a—rrEA—kL  |N/m kg s
£ H B\ 7 o7 vmi rad/s mm?s'=s?
£ m iH B2 27 AR rad/s® mm’s?=g?
oG oBm O, o B OE[vy MR A— L W/m? kgs®
MAR, = v ho v —|Ca—nmriey JIK m’kg s?K!
HEBERR, ko bo v —|va—nmrurinmrivy |J/kg K  |[m?s?K!
k= % A ¥ —|Va—nFExursIis Jikg m?s?
E = e KUy MiA—IAErAEY (WnmK) |mkgs®K!
w M = % ) ¥ —|Pa—EBEHFA—FL |(Jmd m'kgs?
EER D GiH E|RL hgEA— BV V/m mkgs®A?
B fif = | —na v mNi A — v [C/m? m? sA

3 it} 7 fif| 7 —w VST A — hV | C/m? m?sA
R EE, B KR ENI—mrEESFA— MY |C/m? m?sA
7 & F|7 7T REEA— R F/m m?kg's A2
% 15 |~ U —fEA— FL H/m mkgs?A?
E L T X L F —|Pa—EEL J/mol m?kg s?mol™
ELTy bva B BVAREY 2 — TS L E Y |J/(mol K) |m%kg s2 K mol?
UM E (XBETy ) [7—rrEXrs T A C/kg kg'sA
% % R =+ R 7 VA B Gyls m?s?
H &t G E\T > NMEARATTIT v Wisr m*m?kg s®=m’kg s*
i it pii FE\v » baps A= b a@x7 7907 v (Wim? sr) |m® m?kg sP=kg s
B FOE M R, ERF—AE A=V |kat/m® m? s’ mol

(ST)

# 5. SI Heueh

P BEUERE | ol | WK BEOHRE | i
w0* |2 # Y 1wt (7 ¥ d
0% |8 ¥z 10% [~ F| ¢
10" |[= 7 ¥ E 10? |2 Uyl m
10" |< & P 10% |=A27m|l p
102 |7 T 10° [+ 1 n
10° |[=¢ Jl G 102 | al p
10% [ Al M 10% |Z7=o b f
10° | ok 10" |7 K a
102 [~ 2 K h 102 [¥ 7 b  z
100 |5 #| da [10% |3 7 M ¥y
£6. SUIEI Ay, SIEJHH I HAL
B4 k=2 SI BTIZ L D fi

o min |1 min=60s

HRf h |1h =60 min=3600 s

A d [1d=24 h=86 400 s

FE ° 1°=(1/180) rad

43 » [1'=(1/60)°=(1/10800) rad

o 7 117=(1/60)'=(11/648000) rad

N B =) ha |1ha=1hm?=10*m?

Uy kb L, 1[1L=11=1dm’=10°cm’=10°m®
[N t  [1t=10° kg

#7. SUTES WA, SIEPFH SN D HAL T, SIHALT
HEINDIHEDNEBRIHE LN LD

E&in ikza SI HfL T S5 5di
W A v M eV |1eV=1.602 176 53(14)x10%J
# b | Da |1Da=1.660 538 86(28)x10%"kg
IR EEEAMN u [1lu=1Da
K X B 7| ua [1ua=1.495 978 706 91(6)x10''m

#£8. SUIEIA2Wd, SIENFH S D T Do HAL
Pz aaea ST {7 TR IN D EH
R — /| bar |1bar=0.1MPa=100kPa=10"Pa
AKEHEI U A — FlmmHg 1lmmHg=133.322Pa
Fr 7 A br—24 A |1A=0.1nm=100pm=10""m
i Hl M [1M=1852m
R — ¥ b |1b=100fm?=(10"%cm)2=10*m*
J % M kn [1kn=(1852/3600)m/s
- B I‘g } STHERE & ORI BIR IS,
) ) SR D TE FRNAKAT
F v < Al dB
#9. EADOLHZEZ b OCGSHINHAL
E2xin fikea ST BNL TR S5 il
T Jv 7| erg |1erg=10"J
V4 A | dyn |1 dyn=10°N
N 7 A P [1P=1dynscm®=0.1Pas
2 b — 7 Z| St |1St=lem?s'=10"m?s?
3 ¥ Ju 7| sb |1sb=lcd cm?=10*d m?
4 + M ph |1 ph=lcd srem? 10%x
bl M Gal |1 Gal=1lem s?=102ms™?
~ 7 A 7 z Y Mx [1Mx=1Gcm’=10%Wb
bl 17 A G [1G=1Mx em?=10"T
2Ty R )] Oe [10e2 (10%4mA m™
(¢) 3ILHRDOCGSHALR L SITITEMEILKE TE RV, H5 [ & )
ERERIR AR T b DT D,
#10. SLICE SRV Z DA L4
Pz R ST BN7 TR N5 HKiE
* = U —| Ci |1Ci=3.7x10"Bq
L v b+ % ¥ R [1R=258%x10"C/kg
7 K| rad |1 rad=1cGy=102Gy
9% Al rem |1 rem=1 ¢Sv=102Sv
H v ~| vy |1y=1nT=10-9T
7 - v N 17 =/LI=1fm=10-15m
A—=RMNVFHTT > b 1A—FVRAT v bk =200 mg = 2x10-4kg
k Ju| Torr |1 Torr = (101 325/760) Pa
% Kk &K JE| atm |1 atm =101 325 Pa
1cal=4.1858J ([15CJ VU —) , 4.1868J
Zoom Y Al o o) 4184 (B e ) —)
2 7 = o 1p=1um=10%m

(558Rk, 20064FCk7T)
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