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QUANTITATIVE ASSESSMENT ON AWARENESS OF USER CONCERNING ENVIRONMENTAL RISK

AR FE*
Matsunori NARA*

ABSTRACT ; When a building and a forest are burned down by a fire, it generates a lot of gas of various kinds. Conventionally, in
the area of research of a fire, the examination about the influence (toxicity) on which poisonous gas, such as carbon monoxide, carbon
dioxide, hydrogen chloride, hydrogen cyanide, and two or more hydrocarbon, has the influence on the environment by fire combustion
gas to a human body has been made. However, the air pollution by the gas which occurs from a fire can be said to have not thought at
all about the environmental impact to global warming or ozone layer depletion from the first. So, in this research, in order to clarify
relation between fire outbreak gas and global warming, it tried to perform prediction of the amount of generating of the gas which
occurs from a fire, and impact evaluation to the earth environment by the simulation using the prediction result. Even when a building
fire and a forests-and-fields fire were totaled from the result of analysis, it was shown that it is equal to about 120,000-person CO,

emissions per year. Moreover, the importance of presuming these values by Monte Carlo simulation was shown.

KEYWORDS ; Fire , CO, emissions , Global Warming , Monte Carlo Simulation

1. Ui

HIEREER IS B 2D T D KX RBERETH D Z Lo b, HBREBMUBAIED T DIEENE Y v — VR E
VERETRY, FORBELELAREINTND, LELBRTE, B2 SN TWEROZ A LA Pa—L L0 b
RTWA X5 icEbh5, 20OEAOC— & LT, BRI ROBEROSZFERHEO T2V EBbhb, SH%OHER
BRI A ZIRANCIED B T DITiE, FAERO RE L bBETIIRVES 5, B2, BRSOk L BERT D
BE. BARBEOKBON R ERETD, 6k, KEOPFESETIE, KIURIED 2 X SBE~OFBIT, —MLRE,
TSR, HkE, VT AKER, BIUOEROR(LKRR EOFEVABNE~RIETEE ED 12OV TOR3ES
BT ENTETHS, LALREE, AEMLRETZ T RTL 2 REEYE. & OITHBREER LS 5V itV BRE
ST ABBEEEIONTIL, ZEAEEZ LN TIRD -T2 Vo THIBE T, bhAA, KENOHETIHAEN
I Z LBIOAKEE L HE Y RELRNI LR EOEAN L, KRTFRCHEBRE~OZER MR ST iah
STebD BN, 2 THRFFETE, AKHLOREN R L HEREBMV & ORMREI O NCT 57200, KK THRETS
TEMUREN ADOREETAR IO EDORBREAVWEY T 2 Lb—Y 3 I L A HIBRRE~OFEEHR 21T = L 25Tz,

2. F ik

KEOER & LT, BB IUMBR AR xtg & Ui, BAEIZBO T, kKIZRIT S5 CO,DRARE LTHEAL
TWBAMOBREER LU 7 U — NROEREEI VY 7 BREG BIIEE D Z LIC X BB bRAET DB ELHE T,
HYIEEIIAER TUGEARED 2 FBE L L. REEMAK CIHMERAM DR GIIR4ET S CO,L &, IRERMAKTII= 7Y
— rSRET B COBEREE Lin, bbAA, AERYICHER SN T A2 X OEEME 5 H CO, 384T

FEHRFIERIAS:  Tokyo University of Science, Suwa

—301—



DR, ZHUTEDIRY,

Ere. AERY RCYE, S SRC#E, MihY) OBEMEE a7 ) — M ORELTHSH,

2y Y — hESMT O AMZIZ L LT 3FHMEINZ < EENTHB e CO,B3RAET 5, AL TIXINOHEKRDCO,

RAEGHBEILEDR, LietioT, EEOAKICRITS CO,RERIIALTRRD L VENLOEEDND, 28, 3V
U " OOFE A T =X 5L, RIS T LORREERUE (CaC03 > Ca0+C02) 48 600°C~800°C ORISR CARY 5
12X Y. {LERUSHRIIZIL CaCO3 DEEBO 4% CO, LD L Lz,

FUTKKICEDCORERY I 2 L— a UIRITHHEEEDO—BE R LIcHDTHD, RiEEY 1 DY

A&, BALERD Y OXRME

F1. kKT ITACO2RAERTRRL oL~ a AT BHEEE

Eiﬂ’bé

g% 02m¥m? (EERE ®). |m@mn) H B & i &
SEHFERTEE S S0 FF (165m?) &% W; A B (/) 36.6 [505F, 2.22m"/10m’
HUE, 3662m/BL2Y . BT d;ﬁgﬁ(?) 0.06 ?Wf%%$ i
. - . bw; BREEES(m, 0.03 |12, #2054
#E 6em @t{mb:ﬁ&%mﬁ%l:u e [ Ao o0 FEE
Efe, RYDSFLICE LTOIN | 3 (G siiA(g/e) 1.49 [#700°C. Zs100L/h
BOARMBTRTRLTLE D it N s 28 2 B9 5E=0.239:0.086:
s THHREERTIERREK 0.42 = b
RO, BRRIES RN | [ 0.604, ML 1:0.5:02
DRPBEHHELE Y Nw; RIS (B 4F) 21744 | AIEKIE; FHE(HI0~HISEE)
i wwe—s | |ATHIRERR/) 1298.0 |FE5E#EE H(SRCYRC)
Xx=124(t — 4 Xe a: PR X ETERE (m’/ K- 18) 144.0 |8m X 16m(9X[H)
REEL, x : BULIRES, t :BSHM). ji b IBVES(m) 0.02 |FHE(kEER
G BEYEKSORBER, 7 v - | 3 [CEAVMRCACOER 0.64 |27y Ay ME295ke /m”
i Gn; COF&4E Hilkg/CaCOskg) 0.44 UEFRUEEEY
A LBy | DR 20100 PRI PO
SRAEFRA AT, MM ORE (NENE g CO, /ha) 72| TTANTORRT 5
B 700°C, 22K 50 38 KL UN 100L/r NE : Zbkok S BEHERTRS (ha/4E) 2321 | REFBEHEEAE(HEE~145)

DEAE), F31485 CO,g/g P Thb, 1FRMITHET DAL (B
18 ATk SSET @ Ic kiU, B 10 E0 S 13FEETOT—F
DESHEZ F TR IS SRR~ DORE (F ;14 kﬁéﬁ
KSR ZAT>TRER, 21744 8L LT, T 27T, KISAEIC

DT RTOBRMBREELTLE I DITT mu DT, KKOREEZD
WTRIERfTole, ZRERRAC, KEEEEROT— & LV kKRR
BIISUTHEORE SEHETH Z LItk v FHEERIEREEE
Wic, FEEASBEICZ OREERTL LIk y, 1FMbiY D

IEBRDKIGT X DA SERIRIER ZHEE LT, SEARERMIC OV T,

BEEHESR (EL2084) © XY RC #5ER LU SRC s nrsE
YIOTHFE~PRETEZ K, B8 1 Bidb T Y DAz X » ThigE
Zavy ) — FOSREEEIEE L, =2 T, THKEGDE (2
7 ) — b ETHENTWARE) % 144m 2 & L, BEOTREIIKEmE
D1/2THB L L, ZTETITRD BNz 7 V— MNE
BOMBEI 2RI D LI shbd o7 ) — NOFTES
BELk, £, MBESITEET 5551, 227 ) — hodib
IEITLTWBE LD L LTz, CO,DRAERTHD CaCO; D22
— MNOEERIT, 2V 7 Y — MROEA L NEREER2295k g
mPE L, EBITEAL PO CaCo, EFHE 064 L5 LTk
DEELE @, LG L Y Rdiz CaCO, bS5 CO,DE

—302—

£2. BREI 2L —1arDied DOAAHEE

AR kK FEARIEREY K K
A Em); =F ERE(m2/#); 158
/N 22.0|3F%) 1298.00
tE 36.6|[EEHERE 129.80
[N 73.3| K EEFE (m2) 1B
MEE(cm): =4 D] 144.00
&/ 5.0 EHERE 14,40
tE 6.0 ﬁﬂ??&?’ﬁé(m);iﬁ
EK 10.0|&/) 0.01
PABEE X (cm); IEAR TE 0.02
iy 2.7|E\K 0.04
BERE 0.3|CaCO3EE L =&
AR A(e/g); B3R B/ 0.50
S35 1.5 B 0.64
EERE 0.1|F% K 0.70
ﬁié*ﬁﬂﬂ&%k =/  [CO2H(kg/ke); IR
B/h 0.3]35£% 0.44
*E 0.4/ BEREE 0.04
5N 0.73EEMERE, =
e (FR/4F) | iE 52 /I 0.30
SEH 47460 0.42
EERE 942| &Kk 0.55
PREF XS
CO2%AEE(/ha), TR |BEEEREGa/ ) ER
SEH 72.00[3Z) 2,634.00
EERE 7.20 B RE=E 566.00




PHEENE a7 Y — NEIZEFB Z LIZL D 1 b7 Y OIEAERY ) bRAET D CO,BE RO MEFAKIZ LS CO
FAERIT, FRKINC Y IE SR L ha > HRAET B BAIDT Y COLBITHIPASIC & 5 THTHIAIFER © 2FS
Bz bickoTRI, BIFIC, AAIHEIIT L OEH 0O RARE T B bORERLL,
1) ARk
KT L DARMEREER Mw). 1BBHT20 D CO,FAER (GW o) BIUERCO,BER (Gwy_cop) 1FROAMNOKD
BB,
Mw= (W/d) X2 XbwX p Cee) |
Gb_co,= MwXG c @ : Gy _coz= Gb o XNwX c )
2) FEAEIRIAS
RERIEINTOWTOAISRY LIRS, 337 ) — MROE AL MR Co iU, KK L2807 ) — M &
Mn). 1Hh7Y CO,FERE Gn_c,) BIUERCORAER Gny coy) HKOELRDBND,

Mn= [A/a]XaX 4 Xbn SR ()| ([ 1:B&UiEE2ESb
Gn_co,= MnXCcX XCXGn ) Gny ;= Gn_;XNmXa  + * +(6)
3) HERASK

HEFASIZ X VBT RERCOE Gy co,) 13 MEFBATERED Y DAFKIZL D CO,RER G ) BIUEROH
BRI L ABHEERE (N{) hoROLND,

Gfy co,= GEIXN{ <o (D _

Aoz, AFIT X DNBNES , BRIV IIER TR K EBFIER ST A—F THHZ LEER LT, ThbD¥T
R— B DEE) TR A I LIUREMT Y L 2 L— a8 U ETTole, ZITC, &7 A—F OREFFIR 21ITRLIL,
RLEBNTANT, 18Tz ) DA B TEGGE~PRIERED 30 525 100 FOMTEANFT D & L. AMBEERM~LE
43 T dOHEL Sem~10cm OEFTH 3 & Uiz, BREVE S ITOW TSR LR BIS Th 5 T L bIRERAE T
BHBED 10% & LT IERRATE, BREEN ZRAERIZ OV T b FREOEEA bR ERE L, FHEREZ KBTS ZdDOMIE
FREGT. B 30%, BoK T0%D=AMIRRE Ui, iz, FRIOEEESEIC OV CIRRBIHEE & V1B% 10 FHOKEOT
— & DR I OMERERZEZFIA L CTERO T ZRE LT,

JEASERRIN T ST, IE~PREAEO EENEI R RO & > TEBT 3 & L 0 OEHERE L HED 10% & LTZIER
He. Eie. KEEEICOVWT SRR DEYERE L THED 10% & LILERAMERE L, 2> 7 ) — MO
MRS oL 2 ) — F OB L UMET 47 SONCHE TR OFERRE R LI X o> TR D Z L BHLATH S, B
HRRET BT ORI T £, By/ME lom, FHKME dom O=ANFERE LI, £ AL FHD CaCOsy BHHIIH
IR BB N5 LEPNAR, 8557 v AP EN TV A Z R IV 2 FEORR L\ S Bl O SEX
DAESHEN TV Z BIXE L bniehole iz, BrIMEOS, BKNHE 0.7, BHRUE 06 D=ANMERE L, i, 27
— RO CaC0, M BRAETS CO,BEFT CO,RAEHIMERERDH/OND 044 BEATHDL ZLITALHTHEZ
L. LT, SERNTEAMC Lt THERIICEST 5 L E2 bRD 2 Eh b, 044 XY ERFSH Zxig e LIcERD
FRRE L, BEHAOREDE boXIC X AMELEE UIEREMERINL. FERERMINKIHIRIT DK AT LD
BRI (R 10X 0 Ax BN T LIDSRTHEA, FRA TGy &Rk B/IME 03, BoKfE 06, SHRIE
04 D=EFASHERE LI, _

FREFASIT AN, MEFASK OEBORIUCEET 57— Z MR L A EBLN TN &b, KKITED CORAERITT
FMCEET S - L ARE LT, RS ERED 10% & LIIERATRERE Lic, Ehe, KX HEHAERIRR~ 72
KISRASE 2 DB = LB LUK BN T V¥ ARBETHD Z LD, B3 10 FH (FR S 2 bFaK 14 6) O
Hiats— 2 2 RO T TEHE LR L RO, EROMERE LT,

3. BRBIUEZE

—303-—



#3135 ISR LIe b0 b LITKSTERIOER CO, AR HEE LITRER
ThD, KTk VAERY, IAEEY RCE RCHE SERE), BX
OBESH BIET S CO,BIE, ZNEN 17T, 91, BRU6T Fon/F L2,
ARy & B HOFABINER LI L 2o T3, TR LT, A

#3. KKEREREECOREER

K SEFER]  |CO,%E 4 B (10°ton/4F)
RiEEY) 177
FAERRY 91
P 167

LIS OREE DR HIAET B CO,BITDRVME L e > T3, FRIFHEREK
#£4, 3z —TasfER
BFE K SN I DHERICOZE £ (10%0on, /)

ThIUT. EAREEIOFREDIZIPD BT, AEEYHHD
CO,FAEBD DI - T FRIL, 1 BidbTc ) D COFERNRR DN
5THhD L\ 2D, RN, FAERMIAE R & bR (E
SR AREVI EEEZADETH, RKEBYHLD COH
EERGNT b5, bRz, AB—Abl b OFEH CO, %
AT 953 b TiuE, boEICRBWTARIC I Y TS CO,
B1345.645 \9Y0 COFERLELNZ L3002, _
OEN TN T A PEETT DHEITONTELSTH
A3 al—a R ToERERAITR L, RIBIUEK
4ITRITBER CORERDMEIT, THEL HET BIRY TIIARE
T 171 X 10°55 238X 10%0on, /4~ & 34%, FEAEIL 91x10°

H H K&y |JEREEY| HE
RITEIE 10000 10000 10000
EIHE 238 94 191
Ll 226 90.3 190
EEEFEE 74.7 30.3 43.6
TE 0.8 0.64 0.24
LR 3.6 3.37 3.42
EEIfR 0.31 0.32 0.23
B/ NEL 92.6 31.2 50.4
B A EE 540.6 221.3 359.1
EAERRE 2.36 0.96 1.38

) AT EELER N vFIZED

3B 94X 10%0n, FE~L 3%, BLUBEHI 167X10%5>5 191 X 10%ton, b 14%8IML T3 Z &830H5, FEIZ. 2
Fi 2 — L R E IR AR -~ TR 0 TV b o 72 b Th B LB, /37 A—F OO fafE AT
EVNEY. V32— 3 R LN AEIEREER L TINE L ST 5 2 LI/ D, FEARERMA I EHEPAS & T,
RETEn7 2 S BIRE R & FERAY 2 SR R OAINE & ORIC K & REBEIRD bveh o iz, Eio, KSFEINC L B REDEDZE

BIIFEE TRV, BEIHESE/NTHBD

R L CARERSR KR E TR oTWE Z b,
HEFDL I o L—3 3 VERILSIEIERSHITE

WIZ LT, AERIINIE DIV R OBy
FBERNAR > T Z &35,

Eblz, VIal—vaAlioTELNILK
SRS L OBRKEEZRTHD L, KKDFM
Lo TIITECIETFRITERWE E R E 24/
CO,REENMELND Z LBOMrD, ZOLIIT

29

21.75

i

350.0

14.5

+7.25

L0
450.0

AN 4 T

TN EFETIITRTERVW L O 2R
BETCE DO, NI A—FDOHHEREL TS
a2l —YalEfTolr T LITL AR TH -T2

Lz b, AR, JEAEEYR JUME
Kz IsiT BEER] CO FABOHEMER I E

0.03
FRENRL B2 B XU SITR L, 12721,

32

BRI B R 7 L M 1000 Eld 72 ) 0.024

24

SR L UOR LT, BRI L bRROE

¥ 0.0167
BT — U ETRR L TND A, AEEidE ]

0.00
ASERH L URBHT LB L TR O P RENZE

BB EZ BB, SEEEHINCOWT, ¥
Fal—a REROBEMMERS IR

25.0

100.0
1000ton/year

137.5

16

175.0

TG R

BHEtER IOV I al—Ya Ltk Ebhe

—304—

2. RERMAIUT L DERM COFERY I = L— 2 ER (B0




R CO T B R T IUT, FRFIRERY TIE 20%I8 LU 60%, FEAER Tl 50%3 LU0 60%., HREFTIE30%3 X
U 50% L2 -TRY . REBIICBOTIEY S 2 L— 3 VI VELNABEERIRLEV T Lidbhhiolz, A& LI
ARG TLE T A—FORFHEEEB LI I 2 b— a VTR RICRIET B N E ol

ENWII, BREDFTORBREER6ITRL,

A& D5 D COFAERIIHER LT DA EMS T

BEOEE), SEFHEREOHEN VI 21— 0.033 - 33

¥ AERICKE B RIET T Lpsbhro 0.02 24.75
e, TR 2o0RT A—s T HT L | B &
LY 99%DWKT COFEEREHIETS 2 & 001 168 ir:'j
BTEBLDOLEZ LD, FAERYION 0.008 ' 825 I
THREC, KETiE N5 a7 Y= 0.000 | WW |HH| Lo

DERE L LOBHBREORESRM, £ L TRE 75.00 137.50 X000 26250 325.00
t
BOKE SN COFEROHTEICKE Teils on/year
RS R bive, HBRASUTOWTI, 3. MEPASUC X B 0O, FHAERS T 2 L 2 VSR GEED 4
BB < e DHLO
*fﬁ?%ﬂﬁﬁ&f DD COFEEX Df)%?ﬁ@ﬁ;% ﬂ’b 5. St LS s AT LB RICO,
A, KIUZ LB CO FERDHECIC TA%COREN B ooy~ § 40 (F64 B EATIX1000ton,/ 4F)

RBZ LML, ZOR Y Ialb—varor [vopr—y| Ay [Ersay| e
Uy MNIBEKO Y AT 88T A—F QR LEER LD 0% 93 31 59
B TE 25 ThD, SEOPEERIC LIS, k5T 20% 172 68 155
L 3 HERER A~ OFEBIT IS O L HIWTT 5 = 21T 1o 208 8 180
Bt~ DR -l 60% 247 98 198
BBM, Fu—rWIHRANbRE, KIEIIISES 80% 297 119 225
BThY . FkISErs Luzogigy simopr L 100% 541 221 359
Z ek, A #2 BFERASE D - .
Sobmh, AREERESHRIEIN g6, v 3aL—v s i B BRENIT
DAL BB LEZ bk, REREY IR FRET
NI}k | FER| NIAE | FEE| NIAE | HER
4. K% At & 66% | InFRE T4 |BERMEBR | 84%
P 7 e 578, 0 R
ST L UKEF A S BTt B ik J@ﬁﬁ*ﬁfbﬁa# 33% |BEBRHIEGRY 13% [COFEAEE | 16k
St <R T, HERRBN G COZEAE | 1.2% |KEM 9%
{LBSRT A DRIERAT, AR TEEREA 0.2 |CORAEE | o
ROV TRRIEAT o TORER, BITOR g e 0.1% |CaCOBIE | 1.2%
HEBBHILNTER, FEREEEY 0% [XEEE 0%

() EARIZBITHEAENCFTAET HEM

D COLBITRATS 45,645 NSy DFER COBRUEEE LW &, 2L T

QFERY I 2 L— 3 LT EIUE, RERY CIMERAME. FFREEY TCIRINBERE, HEF CIIEHREmRA HEEAERIC
BLAEAREELEZ DR LR, L, LY IERRT— 22X DTS LOERT — & ORISR ORFRETH
5,

(BEH
(WVIENZER “BEEHA, SIREE, pp32-34, (Q AARKIES “FEEshcEH”, THRREASR, pp23-28. G)HEHT “FAk
15 4B TEBFEE. &£ X 58\, ppl7-39, @)ILEIES, FRE “Dh0RFVeivh Ea - O, BRBHIRS. pp22-36,
OEIRDEERABCRR “BEGRHER, () BRWMHIES, pps28-545

—305—





