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RIFFETIE, CO, HEMAFMEICED X RETH 2 LT % & & 12, HsEE L O
HEEFEEHS 2L, Bt TES 2 H T CO, HR M % e 2 s 2 ) I
DWTHEF L7z ZORE, RO EDBHS IR -2 1) 20074ED 1 AH 7Y CO,
PrigiE, AOWEAR, AOBBEAKE WEORE A RO 2 ki &, EHH
FICIZEREESRE {, REB L OEHEMEB X OEEF /NS R 2 EANA SNz,
F 72, REERP L EEEPN OV TCUIEEDI S 2 L A IZ EHFHES K E WEDSES
Nrz—7, BUESEMM TIEHB 2RI A SN2 h 572, 2) BIEY 1 —N—iFEEHnT
HXAAS 2 14 KB L L 728 25, 45 S, ks - @i a R, Sk
LRI SN AT IXHTH B S oz 1 AD 721 CO, HEHE L3RI, %5
P LRI R & S RIE - EHRAEDI R NS o7z 5121990 ~ 2007 FOHBE %
AbL, AFMHER L & TR L, BEESLCEB Y ST SHMUTHML TS
LD, REOTHE S OEMIHER, FHHEEOREVHRIHICEF T ETHEPL, £
NUHOTXATH T L7z 2 L A5 ANz 3) & 512 CO, HRFEA &0 X 9 72 i
BRI E SN TV AL ZHSIZT A72012, 2007401 Ad7-) CO, HEiE %2 H
BB, 7 O OISR & JIES L 3 5 HEAL T ST 2 EMBNCAT o 746K, KES
MIAR b MR O BB X R 2T TR Y, OB TOABEREEN DS Z L85 bro
7o BARMICIEEBTM TIZ 1 Ab 72 Frs, REBMIIRESES, REGEHI1I AD:
DR, @AEFCIRTEMADREISRVEEEL T TWL I EFHL PR o7,

F—U— K obEkimBE(, W7 ENRE CERURESRNE, EgER L, BIEY 1 — Nk
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1. AROEREEN

2009 4EFKIZ H AL, 2020 4B ICIRER R H A %
1990 4E Jt 25% Hll s & v 9 R B AR % RS 12 5B
L7260 2010 4ERIIZEA Z 0 BESER O 720 D1 —
K<y 7% AR LD, PRHED % EEEREOR
FEEDICHE->TBY, ROHRKREXOEET,
DEEFEIRZRZ VT THERPA LYy TLT
Wb, Tz ou— vy FIBnTi, HiBRD
BENIHR I LAEINTE ST, LD L) &xt
FEREDORE#HRLLELLD 20O IEWHEIC -
TWi\v, T/, SIEEB g Ic BT

B4 - Bl (BB A0 AL &8
Ut % M ERIRER RS Ik SR IEATRI I (XIshtskiam) o
REVEBOTON, BEREADPOREY=Z 2T IVH
HEN2A, HIBOBMIIS Lk r# L2k
WEIPNTVDLLOD, BT E &0 X 5125
L, EOL) LFIETHELEET LTI WAL W
IEF TR EN TV ARV, L2 LTTXITHIZE
BEGMERARTT RIS, BEEREIC L ) RE AR
HY, BRI AR FERER ST XA O 28 7 Kk
WIBLTKREC R L L EEZOND, ZD720, F
FHUEHRE & CO, HEHE B X O E LR % B & 2
WL, T IXHETRASETH & 5 g 5 B IC H 4 O Hiigi A

20114 1 H 31 HEHf, 201144 H 4 HZ#
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T Corresponding author: nakaguti@sic.shibauta-it.ac.jp



330

EOL )RR F oM TH LN E v 2R
PSR RS 2 LEDDH 5,
EAROIRIEAL 512 oW C OREEZEE, BHiE
1R O B A B 1E R 5% R0 51 0 S e 6 17 % A8 W7 79 12
GHTL7zb DL, CO, HEHFRE & Mulsilie ik & o B
ZOWTHNT L2 DL o s, miEOWEs
LCiE, PR (2003) ©, w10 (2004)2, MITF - 4210

(2006) ¥, 1T (2009) ¥, S (2009) ), HIT (2010) 9,

B (2010) 7 OWESH TN D, —)itkE O
Zel, il CRERMOMRIZS s, AR
boIF KR (201009, #ES (2010)9 % E D%
2EEEs, LPLINLOMEIZENTH AR
TEHTE & OBRZ SRR TEY,
DS F SF RIS OBIRE S 22 L7220
RIZFEAEHFELZVODPBUIRTH %,

Z ZTARBFETIE, WX @ CO, HRHFE I
OS2 HEL S L L b2, SESER
IRt & OMEBREAS2IZL72) 2 T, CO,
PRS2 B 2 R ER 2 BT 5 2 &
THBET 5o

2. MRDITE

21 HEOER

ST = & LT, BEHIGRSEERECRIIE
Fr2sHERT L 72 1990 4F & 2007 4 o 1fi X HT A3 5 3 1
A CO, HEiw % Vv 2 (BEBEE GRS, 20100),
CCTHERF SN T W B EMIL, B RKEE, ¥,
Eiy (HEVEOKR) O 4EMTH 5. TXITHEIE
20104F 4 H 1 HBAEDO T XHTAT X 43 % ZR#E (2 L C
1,750 & L, 1990 4 & 2007 £k R CO, PEHi = %
2010 4E I U C O XH A X431 A b TR L
72
2.2 CO: HHHHEDH#EE

CO, BRI B OHEET L, BRIEA HERBRSE W e HE
# (2002 ~ 2004 4F, FREE S B6L) DR EN—
Z1Z, W (2011) W Red - AARE S (2011) 12 28
F%E L7 TH% b &1, B EASHEREBORNT
ZEAT (2010) 2SHERT L 74 R 2 20 F FHV /2,
VICHERT F oML R L7245, HEEHIBRT 23
FIIFEF LD ), ZONINE S BHETDH %
2.3 gt DIEESE

WAIZHEAEE & LT, A RMESLM, B i

! SR
A mRARR L g EmE) WEFREE) ..
V(MR BIPE S A RS EHE BN GO N D8 A
H o | S RN P 4y
R : i SRSt P
DM ARE 720 COHE AT S i
B (IR IR L — —
v Femahin (T DCRTRIRIZE SE th o B0 FAL BHE VB S DR G &
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. L |emEE g sEnE |
: D SR nCO Hrty | x | RTRTRIEESE oy
: s HRIPE K
' | RHAL
; P UTEAETTIRAX—F)
- VR VL I - - T BT AR (P e » S A A TE AR 4K
R+ ] et of it B B e e e
iLre : HibI 0T R i -COHEHR
; b (AR EARTE R =)
¥ fi‘rgﬁx DRI | | |HIKETRBIBE RSy | | |- MU R b s
Al v 0B R SERIEEH K -CO,PEHIREL
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! L (LRI A TR
A g ! [EFEREH-DCO, o
i | B o s

1 CO2 #EHFEDHE
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FIRREE, Co W{EMAIEE, D. ALK, E. 729, T— Y RO IR D D B3, #HE
FESEREIE, F. MBS, G PHFEO 7 0% BICHWA 7T — 2 3R 2R ) i Eor— 5 %
EL, RIDX) HAT7T)IIKFL7z FELVWEX RHALZ. £, WRINEFHCLY), 2ofio

SHEENREZR) . RETIHEEVEN LD, FARICHzo TEE
At D REAT ¥ 2 — VR EEIENE L S HEOWIZ L 72,

xR 1 HEREUEROFRSEREDT IURD

e R L 7ot et

z
e

B 7T Ko
T Huds
JIg:IRE
T b3,
IV Hhs;
V sk
VI Hhs;
T Hb I
b S s
F ] RS e
1L ] 22 S o
200 N\ A
200 ~ 400 A
400 ~ 800 A
800 ~ 1600 A
1600 ~ 3200 A
3200 ALLE
175 N A
1~3HA
3~10H A
10~30 A
30 ~ 100 5 A
100 77 ALL
551 HLE
55 2 Rk
55 3 YR
V2 v —7 (0.3 i)
m7nv—7 (0.3~ 04)
o7 Vv—"7(04~05)
I-4 7 Vv—7 (0.5~ 0.6)
I-3 7 Vv—"7 (0.6 ~0.7)
127 Vv—7(07~038)
I-1 7 v—7 (0.8 L L)
250 73 1 i
250 ~ 300 5 H
300 ~ 350 /719
350 ~ 400 M
400 77 LA L

A RAFERT WAL T AL F — FEHE M s [X 53

B. LA Jr S I Y

C. WEMALEE | EHWAA, A EHRE IR XHTR 5 iR R

D. AH ESHA AL (2005 4F)

—ANd7z 0 RSERE A (2006 4F), T3EMfgEE (2007

B ESRRE ), BENOEE (2007 4) RERILL, K57,

F. WBM: WEOIEEC (2007 4F)

HTHTATBLRRBLIR DL SR D 7

G. PP (BT E | Ad 7 ) BB S )
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Hh

K2 COz HHEAFMEIC L B TIRITARELDIERE

No. T4 RERCE AR DS 22 U 7250 & 72133 BM O A G b
1 AR B
2 B %! E
3 CHl Kz
4 D # prit
5 AB I B + T
6 AC I BIESE +
7 AD %! B + R
8 BC # ¥+ RIE
9 BD % T + i
10 CD# KIE + 3H iy
11 ABCH! 353+ + RE
12 ABD % B+ S + i
13 BCD & ZEF + KIE + By
14 ABCD B! #3353 + 357 + RIE + iRy

INS TOOMBIENO 1 AH720 CO, HEH
BOFYEE 4 DOMAB L UOREAFTERARTT
HHL, BEREORNEE L 72,

2.4 THRXHEIROREEY L EREBRDDHEE

CO, HEti w1 o WX MTA o gAMbz, 2
FTAY =G EOFENEZ SNDH, HHEED
ARG Ai % LTS 2D L3 WiE RS
AU Ve F T TAIZETIEMEETRE S AVS
NTWBIEIEY 1 —N—h & L 1T - 72,
BIED 4 —N—= 2L, T XRCOBREROMAE
DEIIOWT, FERERORIRLHEELE (Flx
X2 0DREZOEA1X05) DIRED 2 FEH IR
INOEDHAEDER b > T, ZOHIEOER L3
EHETH S, BAMICIE, UTORTEENS (W
R, 1990%) 6

C=min(} a?)=min(Y " (X; - X))

72720 C o EEVLIRE, d R Xic M|
DI (ByESE, RKuE, ¥, ERmogHHbREo S
PR EICED 2 EE), X EEEE 1 -k
BER) Thb, KFEIZHBITS 4 DDOHPIDMA
HEhETIR, F2ITRTEBY, 4HEOHERH
E2HNb,

% 27T 2007 D CO, HEHE 12 & ) WX T4 % 54
BAL L 72 B¢, FEBHXITHE, 1 Adhh CO,
PEHEFISME B £ 081990 4E20 5 2007 F 20T TD
BREA N L, ZORME N L7,

WAZ CO, HEHVIF A & D & 5 7 M3 oE

ENTVELPZWHSELIZT A0, 2007 4E0 1
A&7 CO, BEHEZ B, 7 oot
SR L 3 A %Al T HOHT 2 M BNIATH o H
FIZ I % Lk L 72720 Tl o Mgtk & o
MRS ) BOEENPEL PR SR WA, 2
OFFEx VD Z L2 X ) BRI O EAHAR
SN, HEERE L TORENOREEZHL NI
b

3. HugtFEE CO: HEHEDEIFR

T, MESEELE 1 AH Y CO, HEHE DB F
IZDOWT, ZO#EBR~R5,

3.1 HuigsEERI 1 Ad7=t) CO2 HiHE

7 X HT R 0 # s & CO, HEH R DR 2
BB T A720, F1IIRLCHIBEEI LI,
1 ANH7-0 CO, HE & 0TI 2 F MBI EET L
7o TORREEINSHEI0IZRT,

1,750 WX HT R D 1 ANd 720 CO, HEH & D4
1913 9,682kg & 72 o T\ b, ByE%EAY5567kg Tl
b2 o Tnd, il RE ¥EBIEIHTHRE
ML FNER 1,534kg, 1,366kg, 1,215kg & %o
TWh,

UTFERBEHICOVWTIERDS,

311 RUEEH

RESEMICOWTIE, REEEP & EEE R Tkl
FEG R HIIEIE 1 ADH 2N CO, HEHE DTN
REL R AENDNSAH SNz RESBM TIE, BEAE
OFEMIEETHALNL EBY, #MIZL 2RV
F—HEOBRNZEICEEREBEOEVIZL L L
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IAHANPRKREVDEEZ BNL, BEERFIIZOWT
1, THIRCROAKE L, VIHBTRL/DSWEE
o TWh, TiUL, ZEEGHBTIIAFEOBETFE
ELTHBRPHEREZ ORI TOBENE 2
W kb, FRRC I IS TIE R ORE)
FHEASEVOEEZ SND,
3.1.2 THFAEY

THFHEFEIZ OV T, A FHCIRERT Y s
OV DR E L, FHAFERA Z Tk
TREL, INMBREMEIR LN E>TwD,
AT HIT Cl, BB, EBEHM, RELS
POl MO I & ) b K EVW—T, TR
WZOoWTIIoHIE L ) b /hE L o Tnd, #il
R IE, 7 1 ARHEIESERMT L2 I TH S 72
DEBLMTEV—T, EEEEILNI LX)
A AR BN TEL TWDH I LIk
DB TIE 1 ASH 7 DHEHEIZ/NS (Lo T
BEEZOSND,
3.1.3 FEMAOERE

WA A B RIS oW T, 3200 ALLEoopss
FED T XHTAS 2SR ER Y, EAFHIBV TR/
oTWwWh, KIES (2010) OpHr#Yy, 3287
b7 413 CO, HEHED D 2 & BSRIFZET D
HOEMNTH L. Lo LEBIBMLFKETM X 3200
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AN EOEEETROKE VW, EBHTMIEBB0A
ANOBEARNEL B L2 WHEHE D /&L
%75, FEEEFIE 200 AAGm O BE O BE X 55
& 3200 AUL EOEERE & o 2R O B X 4T
PEHENKREL o T0d, —HHEEEIRD S
JETH 5 3200 ALLETHRAT, ROBERLX 5 1600
~3200 ATERRELR->THBY, UMEREEIZR S
WZL72h5 o THEE R S /NS {2 B0 RERTTINER T
KB TGOS HAHIR I N TWDE 72012 7% v
NZDREBITREL BoTVBLDEEZ LN
5o
3.1.4 ANOME
NEBEZOWTIE, W EA DR & FHPL 72
MEMAS 55, 100 5 ALLE O XHTAf (3 3583
Y, SEEEE, SEEHI BV TaRERIX RN
275 TWAAS, HIZEBREM, REFMTIERK
Lo T 5, EEFHMOPEHE IR D A0 7%
W1 HARGORERX S THEHE IR D K E v, &
I3~ 10 FADOBER TROKELL ZoTw
o TDEHZTAUINT N T 4 DORREZILHE
B PIAS AT IR, o+ 7 1 REFREDO R 1)
LB CHBIOBMIRIZH %A, EigERrT L
AT X ETAS TR &  REEFBMUIRHME & /N
XHTF O WRAK & < % 2AEICH 5.

%3 SRR A4 CO BHHE
O PR e pryie Ty e— __LAD7D CO, Hilit ke CO/ N B P
P s Rl | Raodt | co
T Hb 173 3,742 1,138 1,780 2,173 2,918 8,333 91.2%
11 Hb sl 190 3,227 1,167 1,439 2,065 2,606 7,398 81.6%
T b J; 195 3,329 1,164 1,375 1,994 2,539 7,863 81.2%
IV Hb I 1,018 6,294 1,232 1,355 1,430 2,588 10,313 106.5%
V b s 133 2,203 1,135 1,205 1,587 2,340 6,130 63.3%
VI i Ik 41 924 1,190 1,008 1,135 2,199 4,258 44.0%
SN 1,750 5,567 1,215 1,366 1,534 2,581 9,682 -
=4 THAREER 1 ABEY COs JHEE
B R T ABZY CONMAIE k€O N I PO
W s R W | Raodt | codt
HR T A Hb s 615 5,822 1,267 1,392 1,386 2,660 9,868 101.9%
S b S I 298 4,814 967 1,218 2,246 2,186 9,246 95.5%
r R S M I 507 4,585 1,031 1,269 2,053 2,300 8,939 92.3%
1 P 2 2 il ds 330 3,955 1,019 1,327 2,052 2,346 8,353 86.3%
&1k 1,750 5,567 1,215 1,366 1,534 2,581 9,682 -
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3.1.5 EEFH
BEEEMEICOWTIE, BRI TILE 1 REER
HF'JMJHHE#Y%)%R 2o T\ D, BESETIZE

2 WHESERRT ¥ 3 KEE R AR L £
VORFEEBREOX S ZD L DTH Y, BROHEE
EVZ B, REELIIE 3 IRFESEEMA AR b K&
<§:ofb\éo EEFICIIEE 2 REFEFBA DR D
%<, EIREEEMBPR L LR > TWwWh,
3.1.6 BEEMG

WEGMIZOWTIE, &ffFE LB 2 Emi
B OENT2 D o720 EBERM TIXM BI85 0.7 HKii
O BEERICEIVITIEE DN S WIE SR E IR 7%
N7z,
317 1 AHWUFRE

THhbBE, 300~350)3P37J‘IZG%Eﬁfﬁ&ﬁEO)L/\
otV)?&J—HE’J IREL BoTBY, FrEsvhELl %
lZoh, FLBEPREL LD Oﬂﬁ?ﬂji#d\
é(&ékw')m*'@%a_ o TWh, HTiEE
IERERTHT A A, AKFTE R ITHFICE WD & & R
LTWwWbhntRE NS,

4. TXEINOEEEE CO2 BFHDREER

41 CO2 HEH4FHIC L DMXBEINDIEEEEZD
STE
ZZTIRIBIEY 4 —N—3EI2 & D 1,750 O X H]
oML EITo72L 25, F10ITRT LIRS
7oo FARIBITH XA 8% A 5 &, 4ERMDSMRY %
< CO, DM HEH E T\ 5 ABCD EAT 665 & kD

L AB7 )R oWTIE, £AHORETEI  38%% H6 T\ 5, KICHEE L EHOBEH T
=5 TEMAOEER 1 AsE COs hbE
i S ‘ 1 A&H7-1) COz }#Hj%"(ykg—COz/ N) _ _ ST
wEE | R W | REadt | 2ol
200 A A 292 3,086 990 1,497 2,456 2,488 8,030 82.9%
200 ~ 400 A 361 3,533 980 1,287 2,156 2,267 7,957 82.2%
400 ~ 800 A 444 5,618 1,069 1,257 2,084 2,326 10,028 103.6%
800 ~ 1600 A 302 7,428 1,223 1,320 1,945 2,542 11,915 123.1%
1600 ~ 3200 A\ 162 11,008 1,177 1,333 1,668 2,510 15,186 156.9%
3200 ALLE 189 2,846 1,319 1,443 968 2,762 6,575 67.9%
2R 1,750 5,567 1,215 1,366 1,534 2,581 9,682 -
£6 ADHEERI1 A% COs HHHE
=5 I " ‘ L A&7z V)‘ '(.:02 ﬁktﬂ% (kg-CO2/ A\) : B PRI
GEE | %R Rz W | EAa | aad
1 5 N A 424 4,257 966 1,338 2,189 2,304 8,749 90.4%
1~37AAN 506 4,205 943 1,269 2,016 2,213 8,433 87.1%
3~104 A 547 7,206 1,152 1,284 1,839 2,436 11,481 118.6%
10 ~30 5 A 192 5,893 1,312 1,370 1,516 2,682 10,091 104.2%
30 AALLE 70 5,313 1,152 1,405 1,336 2,557 9,205 95.1%
EaUIN 1,739 6,545 1,428 1,606 1,803 3,034 11,382 -
=7 EZBUR ABEY 00 HHHE

5 BN B ?;?g;%/\f)ﬂ ”;ng Gl l;;f €o:/ é/i T ST
% 1 RERL 544 3,501 1,145 1,306 2,013 2,451 7,964 82.3%
55 2 KERK 313 9,711 1,115 1,365 1,393 2,480 13,583 140.3%
55 3 WEHE 893 2,300 1,399 1,420 1,288 2,819 6,407 66.2%
LN 1,750 5,567 1,215 1,366 1,534 2,581 9,682 -
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%5 o g e 1 ANd7: COz ?3?1&%“ ?kg—COz/ N) _ B
s E3 RIE | RAARH | A
V7 V=7 (0.3 ki) 466 6,289 1,123 1,314 1,754 2,437 10,480 108.2%
mzr—7 (0.3~0.4) 245 5,725 1,151 1,323 1,723 2,474 9,923 102.5%
I7Vv—7 (04~05) 215 4,742 1,265 1,355 1,650 2,620 9,011 93.1%
1427 V=705~ 06) 208 5,953 1,326 1,408 1,358 2,734 10,046 103.8%
I-3 7 Vv—7 (0.6 ~0.7) 167 3,693 1,445 1,428 1,383 2,872 7,949 82.1%
1227 V—7(0.7~08) 130 4,898 1,107 1,353 1,623 2,460 8,981 92.8%
I[-17 V=7 (08 Lh1) 319 6,516 1,112 1,365 1,427 2,477 10,420 107.6%
BN 1,750 5,567 1,215 1,366 1,534 2,581 9,682 -
x®9 1 AbVWFEAIR] 1 Adizt) CO: BREE
&5 —— _ _ 1 A&721 COz ?JFtHi‘(kg—COM ) . . SETH
Pk E27 KIE T REAE | £6F
250 77 P it 295 2,086 855 1,256 2,058 2,111 6,255 64.6%
250 ~ 300 /5 877 4,912 1,086 1,313 2,018 2,399 9,329 96.4%
300 ~ 350 /5 392 7973 1,255 1,367 1,617 2,622 12,212 126.1%
350 ~ 400 J5 130 4,207 1,111 1,399 1,124 2,510 7,841 81.0%
400 AL 56 2,101 1,624 1,457 695 3,081 5,877 60.7%
EXCN 1,750 5,567 1,215 1,366 1,534 2,581 9,682 -
x® 10 FBRRIMXEIAEE 1 Azl CO HiHE
N 1 AHY
No.| iz, HEBLHE 52t L 7= 37 T COz HritisiF39
T 7213 EM O A D ] e B
HH WLt (kg-CO:/ 1) | (1990 ~ 2003 4¢)
1 |AR s 119 6.6% 20,414 -4.5%
2 |BE E27 0.3% 13,606 10.9%
3 |CH FIE 0.0% - -
4 |D® T 1 0.1% 7,617 76.1%
5 |AB# B+ ¥ 3 0.2% 8,366 106.8%
6 |ACH Wik + R 78 4.3% 6,338 -37.7%
7 |ADH UL + G 385 21.3% 9,269 32.0%
8 |BCH T + RIE 16 0.9% 4,008 17.5%
9 |BDM s + iy 1 0.1% 7,903 43.7%
10 |CD ! FIE + i 61 3.4% 5,690 35.9%
11 |ABCH! PGS+ B+ RE 35 1.9% 6,238 -19.1%
12 |ABD & B + s + R 30 1.7% 8,418 24.6%
13 |BCD & T + RIE + T 160 8.8% 5,462 -19.9%
14 |ABCD # | B3 + 30 + RIE + 38 915 50.6% 5,791 6.9%
15 | &1k 1,810 100.0% 7,211 0.8%
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5 AD BAHT366 & 21% EHT V5, RWTARD
238, BCD £l 205 O XA A% s
1ASH72) CO, BT EE L LZAR
A5 27,486kg LR b %, WWTEBICHILLZB
B2518,363kg L £ o TWb, — &P H N
DIFFRE L EHBOBEETITH 5 BC R 3,307kg &
LoTWwWh,

X 5121990 ~ 2007 4E DB HER % 2 B &, FEAE
T5 120D LA L TWDDIL7HAT,
B oS EEIEEAL TWvb, HIXEHEDZ
ABCD ¢ -16.7% O8>, AD T 21.3% DA
BCD Bl T6.6% DA LR o>T Wb, ZO—}HTA
RIAT59.0% D HEhn, AB KT 44.9% o¥4fn, BC #
A3 13.9% DHEhN, BT 6.7%DHINE 2> THY
PEERLEB» EOHEBTHEIML T b,

IO LI, BEERER & THEAITIE 2007
FEDO1LADY CO, HEHEATKE < 1990 E205H D
PR TLEIML CWADIZR L, FhlytogER T
A LT, EOTHBILE O EKLATHER
HEHEDOREWTHXITAIZE T ETHEP L, 2nD
SO XIS TRA L7z 2 EASFTAHI B,

42 CO:HIHEDRTEER

70 AEFTTIERZ IS WK ITH o CO, HEH
2 HETLERNEHL T L7201, 22T
TR T RE, B OREAR L&A

BRI H 7 I 2 SHE L T 5 BEAk T EHS T
1o 720

ZORRE, bP=F NV TOREOMRS KT EM
MR L ORENOMEI 2 RT L v ViEFE 1
DY o770 REOEMBELED 0.786 & kX
<, MISEREDBEATRN DS, MOERM LA B
ETIEIHAb00FMMMIIZENIZIER TR
Vo, LYTVORESEMBNIAZ E, EHTIELA
BV, FEIRESRG, REAGFHI1IAD:
DR, EAFTTCIITEALDBEICRWEEY S
IFTTWBZEDRbND,

GRTOBKEAL TESIHERICB TS, SHAZHO
HFT)ATT %R 21K L72e Afrdett: (KR
BT AR TIE, EEZVIHSOBERREZ TS
F, &R T TR FHTHEL W5,
TR AR (RSEHIEEERD) Cld, ASHIHUR T
P& % B, BN TTIAERE LTEHES LT
W TEAORETIE, ANOBEIKEL RS
EEHEEZ T2 88252 T,

ANOHBIZAONNE W E ZFHEHEE LTS
BERELTEELTWEA, NOAPRERLIZONT
WAWCTERE LTERTA L5120, 10
~30 FACHEZ /N ESCTHERE LRI
595, TNPEREL L EHAICHIBEZ 1P
PERE L THET LI LD D,

D1AB720 CO, B EEZ BMWER, 720 i BN (551, 2, 3WKEENEREM) X, F2KRE
w11 HELTEINMIELDL O VBLUOEEBERESE

B Ex KIE Ly REAST  &FF

Loy A RS (RIERE = A HkiE) 2,286 180 704 1,281 640 3,174
B. THORIESEE (R HbIgEAD) 2,211 181 79 162 260 2,381

C. WM ADHE (6X5) 9,309 361 93 1,457 320 10851
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Research of the Categorization of Municipalities
According to CO2 Emission Characteristics and
Their Relationship With Regional Characteristics
—Analysis Based Upon CO2 Emission Amount
by Municipalities in 2007—

Takahiro NAKAGUCHI
(Shibaura Institute of Technology, Architecture and Environment Systems
307, Fukasaku, Minuma Ward, Saitama City,
Saitama, 337-8570, Japan)

Abstract

This research was conducted to categorize municipalities according to CO, emission
characteristics and clarify their relationship with regional characteristics, and furthermore,
to discuss the regional characteristic factors defining CO, emission characteristics using a
quantity theory type I analysis. As a result, the following were clarified. 1) As for the CO,
emission amount per capita in 2007, in urban municipalities that have the characteristics
of higher population density and larger population size, the emission amount in the
business sector was larger, and however, in the household sector, the transportation
sector and the total of all sectors, it tended to be smaller. And, while it tended to be larger
in the household sector and transportation sectors in cold regions, no significant trend
was observed in the manufacturing sector. 2) As a result of categorizing municipalities
into fourteen divisions using a modified Weber’s method, many municipalities
were categorized into three types of four sectors: average type, manufacturing and
transportation compound type, and manufacturing-specific type. The CO, emission
amount per capita was larger in the manufacturing-specific type and business specific
type, and it was smallest in the household and business compound type. Furthermore,
from the increases and decreases during 1990-2007, it decreased in seven types including
four sectors average type, and increased in five types including manufacturing and
business. These facts imply that the consolidation of business activities had proceeded
and that the business activities became more concentrated in municipalities in which CO,
emission was larger, while it decreased in other municipalities. 3) Furthermore, in order
to clarify by what regional characteristics the CO, emission characteristics are defined, the
quantity theory type I analysis was conducted in each sector, thus, putting CO, emission
amount per capita in 2007 as an objective variable and seven regional characteristics as
explanatory variables. As a result, it was clarified that the regional characteristics most
affected the household sector, and that they significantly affected other sectors as well.
Specifically, they strongly affect the income per capita in the business sector, the climate
conditions in the household sector, the income per capita in the livelihood sector, and the
population density ofin the habitable area in all sectors.

Key Words: Global warming, local government, CO:z emission amount, categorize
municipalities, Wieber method



