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Summary

In response to the Paris Agreement, Japan has pledged a 26% reduction in carbon emissions from its 2013
levels by 2030, and aims to reduce emissions by 80% by 2050 as it strives towards zero-emissions. As carbon
emission reduction options in the building and transportation sectors, ZEH (Zero Energy Houses), and ZEB
(Zero Energy Buildings) equipped with photovoltaics (PV), and the dissemination and integration of electric
vehicles (EV) are expected to make major contributions. The electrification and changes in energy demand
structure will affect energy supply structures, especially the power generation mix. The quantitative
evaluations of these new systems, however, have not been well investigated.

This report quantitatively evaluates the potential energy demand changes and CO, emission reductions in
the buildings and vehicles of households brought by the integration of energy supply-demand systems
including ZEH/ZEB technologies, PV installation and EVs taking into account regional variation. This
evaluation consists of 6 steps: 1. Overview of the assessment, 2. Regional assessments of PV and heat
insulation effects in the residential sector, 3. Integration of residential energy systems and EV adoption, 4.
Preliminary assessment of interlinkages among residential building, other buildings and EVs, 5. The current
status of ZEB and review of Smart City projects.

First, we show the outline of the energy demand structure and also the evaluation procedure.

Second, we conduct a per-region evaluation of the changes in the energy demand and CO, emissions of
the residential sector by implementing efficient heat pumps (HP) and ZEH building designs. Third, the effects
of EV replacement are the evaluated based on the survey reflecting the regional differences in driving patterns.
The results show that the high-efficiency energy facilities and EVs would reduce CO, emission by around
30% and that ZEH/ZEH-M with sufficient PV provide a 87.3%~96.7% reduction in CO, emissions for
detached houses and a 71.5%~94.8% for apartment houses, provided all excess PV output is fully supplied
to power utilities and substitutes existing power generation.

Fourth, we further perform preliminary simulation of cost minimization in regional energy models to see
the hourly effects of the integration of utility, PV and the demand for EV charging. The results show 35%
reductions in CO; emissions compared to the conventional system along with cost minimization. Trade-off
simulation between cost and CO, emission suggests that 8% additional cost provides additional 5 points CO,
emission reduction by increased PV and battery capacity.

Fifth, we review the current status of ZEB based on the literature. Even if all new buildings are converted
to ZEBs from 2020, their share in the total building stock in Japan will be 18.6% by 2030 and 52.0% by 2050
assuming a 50 year lifetime for commercial buildings, whereas only 13 “ZEB” buildings are registered
currently. We compare the current data with an existing study performed in 2001, suggesting that new
buildings achieve around 21% energy conservation.

Sixth, “Smart City” which includes feedback from producers to consumers via ICT is often seen as a vision
of the future. Because empirical studies have not been performed, we reviewed the reports of Initiatives for
Establishing Smart Communities conducted by METI. While the purpose and structure differ from project to
project, it was shown that Demand-Response systems can reduce energy consumption by approximately 30%
based on case studies.

As a whole, the current study shows that the integration of ZEH/ZEB, PV and EVs offers a large potential
reduction of CO; emissions, but the setting of power purchase prices, promotion of ZEH/ZEB and the need
for the development of regional management systems of EV charging are essential. The integration of this
study with power generation planning and the potential of other regional renewable energy sources is a topic
for further study.
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BT AT O PV FRAZRET S Z LIRS PRI D, EEEETHL KRR —%
75% LA EHIE L 72 Nearly ZEH-M D FEREFIE 55 Z E0nn, SHOERFELICHE T TE, T4
THRNF—ALEEAL, IRWTPVEAJLROFREMZR T2 & &7eAh D, AN TIE, % 3-
1. 7322 OFERAE VT, FERINEEHER & ZEH ¥ M2 X 5 FEEEF O COy R 2774,

% RKHLTDH PV

12
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3.3 [FEHFHHHEETICHES COBIFDATREME
FIREDIT, ENAESRRE - A O RBEFZERT O I O RS [22]0 5, 2 ALLEIEEIZ RS 1T B it
WABBERH L, fRE2 TR 33IRT,

5233 2 ALILEHEIZBITHHBEAEROEHER

20154 20204 20254 20304 20354 20404

o |ALiEE 2.80 2.74 2.67 2.62 2.61 2.60
| 3.21 3.10 2.99 2.91 2.83 2.77
~ BRRE 2.99 2.91 2.86 2.81 2.79 2.77
A L Eld 3.26 3.18 3.10 3.03 2.96 2.90
/ - =5 3.14 3.07 3.00 2.95 2.90 2.86
o | 3.00 2.92 2.86 2.82 2.79 2.78
w " [FE 3.03 2.97 2.92 2.87 2.84 2.83
2 PUE 2.97 2.89 2.81 2.76 2.72 2.68
;} FuM 3.01 2.94 2.88 2.84 2.81 2.80
B ek 3.22 3.11 3.02 2.96 2.91 2.89

WA, ENLALS R - A O RIRERFFEET O A S O HERE[24] & SRk 30 4% - LHfEE A O
R O IZ B9 2 FEAEEFH 28] % IV T fEk oty AERIEE C ROz Rdiz, Z D
IRf, G F S —E3 5 K 012, BR8] D A FiEE LT %, ko iy ABG T
MO WERERDARE A IRFEK 3-4 1277,

R 3-4 FROEFAHMNE THR OHEFHRORE

2015% 20205 2025% 20305 20355 2040%F
. B 5,245,596 | 5,566,793 | 5,770,174 | 5,865,079 | 5,829,040 | 5,565,537
2ALLE | 23,183,801 | 23,177,651 | 22,802,124 | 22,212,572 | 21,416,222 | 20,276,547
ea B 13,172,326 | 13,775,643 | 14,189,610 [ 14,388,636 | 14,404,454 | 14,378,507
~ 2AME 11,730,074 | 11,586,488 | 11,354,175| 11,017,446 | 10,665,268 | 10,536,475

D OMEEANT, FERITHEHERHI M 5 COHIBERZ R Lz, #iREZKRITRT,
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2015% 200200/E 2025% 20304 20354 20404

0.0% 2-5%
5.2
° -8.5%

0.0% : -12.5%
-20.0%

-30.0%

oo _ -42.9%

_ 0,

oo 43.0%
-60.0%

o —®—SR1 =@=SR2 SR3 —#=—SR4 -62.6%
- . 0

31 RESMD CO EE=E

SR1 : AO, {HH OO ANE D Gh

SR2 : SR1 {2/ %, AHrEE @k ZEH ICfb 555

SR3 : SR1 2/ Z., CO HEHIFREC (LT 255G

SR4 : SRI IT/Nz., EFEFEEEN ZEH IV . COHEHRE L BT 5554

SR2 @ L 9 72 N OEHF & AEFED ZEH /LD, SR3 D X 5 72 N OO & FE 1D CO, HEHITR
OO I~ TlE, FREFBFIIZIBUNT 2050 4EIZ CO HEHE 80% M1k A A% % 2h%k T & 72\, SR4
DX DI N AP EW I A BTN ZEH I272 0 . 2o, BHID CO &S 80%HITH %
BT DA TE 2050 FRIZ GRS O COL HEH &% 80% HITK T & 2 AlRetEN & 5, BIfE, ZEH v
WA= TZETHEED SIS ZEH B EDDLEEE S0%LLEICT 5] E0vw) HEXZES - A5
LTW5, FEEFREEED 50%08 ZEH & 72 5355 T, 2050 - CO» HEH & 80% HIl H A% 2 i Hk 3~
BHT=0ITiE, EBIID CO, HEHRELD 80%HIK & . IFIFETOEETD HP OEANME L 70D,
WO RS ETHUE, BHD CO HEH RN E HP OFEAEE LS DS REEFEANIC LY, B
EERRIC B e ZEH W KR a NI D 2 ENAlRE & 72 D,

ZEH/ZEH-M b, mshRas0EA L WEWERED FHIC X 2B IIFREOHIE L OV PV 0
AZE DRI RO LY | KIERFEESFNCIT 5 CO BEH &R A AIRE & 95, Lo ULE
EOM AR 40 FEDOT- 80 FEAEED 100%ZEH/LEN TS, SR1 27V 06 OER) 7238
TNEIHIBZDRIE 30%REIZ &L EF 5, BURTIZEARIIFREEDON 1% THLZ EnbHRN
1L, X 3-1 DSR2 >V ADE L REEE S I 52157, EBUTITR ) 8 AHEER BRI
LD,

s FEEEHEMEZ A0FELREL, A by 7 _X—2A0 ZEH E KL RIT 2015 F 2 FENEC, 2020 4F (11.7%) . 2025 4F
(23.15%) . 2030 4 (34.12%) . 2035 4 (44.39%). 2040 4 (53.82%) & L7z, REMMIZ. 1% 1 20,
b COx HEHAREIT 2030 4E1Z 0.37kg-CO2kWh, 2050 45(Z 0.11 kg-CO2/kWh % FERLT 5 X 912, EoHilgkickun
BT D SE LT,

14 ETFSBIR R AR ETRE (JST)
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4. FRERAIRILX—E EV OEEIZ K S CO2 BEH HIRE O Mk A S

41 RELEXBHE L OEETE

AETIE, 52 EX 2-6 D7 L—AD D B TEV &R L O] 2OV TOERAFHlZ
L%, BREBEOETZRLX—FE (RBITFZTELE L LMHIND) 1L, @FOT Y
v BENH L [FER, AT NS — T K o TET 5H[29], LIK LXK 7Tkm/kWh 2SHW BV 73,
THUTHT Y ) BT D LI 64km/L LRV IR R F—HHETIIE b TIRRE L 72 5,
72, EV OEEM L KEEMCR R ER L LHAGDE, RRES & OB T OFEHE
NE-ENUE (Vehicle to Grid:V2G) . B0 r = I v g AL & EBIRZEE OWIL & O [6] R
WHHFFCE D, ZhUE, BT & B O 58 2B IR R & L CHIfF ST & 71,

LU s, BURCIIOMEN %S, £7°, AR RLX— FFZ PV TEDORE EV
DFEHE & 72 D 0%, EVIZ E ORI EORE BN LENOERNLETH S, LovL,
BEAFHEOETHEET —XIIRON TN D, FEESCH 7 —0 X 5 ICRMICHEE 26
ALBET 258 DAA, MRRER CIIABILRRENCHD X2 2820 20, BFRHK
NErTIva I TWRNWELE, 89 LTHENRMN L OHERITKRS, DR E S0,
EIFRED CO PEHREE BV OBNFEEICL D, ZnHE2EFE L7- LT, FE~D EV & PV
DB INGHR % ERmINIFHE T 5121, FABIOFEH =L ¥ —FF2 PV REMIGE, EVO=
FIVF—IHE &l /XY — v B MR & B HARSRICHEA BT D RS D,
KBTI, TOE KL LT, AiEE CICREFEEE M o Mg « A Bllo gL —i B HEt
il & BURCERARL KA T 2011 ~2012 4R (20T Ehit S v 7= B B EA IR+ 5 Web 7 0 77— Ml (B
BhIEES 2ERF 10,800 1) [91&MA/HES Z & T, EVEAIZLD CO JEHHIE R 2 E &
BN T 5,

4.2 BIEHETEBFEMNAT7 Vo — FMABICE D BEEETTSEDHET

EV OE AR Z DI, E T HEEO =3/ X —FEIZOW T OFEMRHEF D LETH 5,
H A 10 Hulski okt U Cldie & = RV X —HEE 3017 R M L2 3 A B BRBHE & SR 37 5-95 DLk
D0 FTFEEREICHME L 720 TV Y VA RE ST\ D, BENER A RS I
W0 HEIERAEHAEAE L TS, LI bn6IE, AR 50T RO ETEEITS
IRV,

HRHB R TIT o 72 L BB R Web 7 > 77— A, 2012 4512 1 H 41 THEEE (OF
H - RH) . FREEETIRRE, BB BRI AR, e TOREREH, R B2 2 RAEHE)
HRlZFRT b DO THD, —fFle U THBROYEAETHHE (1 5H) SMERARHS 0&5H) ©
b A X 4-1 V2R, EATEREEIZIRD D 238 D72 AWFE CITEATIRRED B2 A0 F(x)IZ,

F(x)=min[ a * In(x) + b, 1] 4.1)
EXZHTIH, S5 THA LR EE 0 25 L CTHIEDAMEE Gx)= 0+ (1-0)F(x) %

WTWD, 72 BHBRERD CO, HEHEHEGFOBR IR, BB AR U520 Tliel, B
BEIERA I OBEIEEEBET HILERD D,

¢ JTHE, BV OEEMAEIZAE R L. EV ZFEE(V2H) 2 EFE & Aaffiak & i SR b 2 3t R0 ShTn
5, ZHBHIT VX EFRENn D,

EIRREREARIERITHRESARE (ST) 15
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—BETERMANFAEYR  #E (F8)

90
80
ﬁ70
60
@fm
40
HE
"
" B = — =
<f @g ﬁﬁ <§ ¢y K§
<& & <& <& <& N
F o & @* Q¥ &
5 / 4 N B ~
\;5’ _\)}, \s// e\)5»‘
& & *
N o Ny
15}
(a) HERIZHITS5FBEITIEH
FABMTNMNRAER  BE (FR)
80
70
& 60
< 50
ju 40

B 30
w 20 l
K I_

N N N3 N\ N\
S éy <§ ég § Q
< < < IS
S A @ ,% 69
’ c N SR\
N N
el < < <
NN M F §F S
@ \Q’ \ N4 Vv ™ ©

(b) HBERIZHEIT S FAERARRES
B4 7or— MRERRA - BRRICE T 5T AETER S F A ERNRET

ZOT Ul — MERIZHES L 47 FE RO EITIEBE AT DT A —% [HEHEZHH L7
HE. BRI BRDIEEEITIRRE & ETIEBE AT D 80% % 1 /3—3 2% 80% &1 THERE%
R - ARBBNCRD =G DEE 4-1 1T, T r— b T, BEEEFAE oo LCixE
ZRNEIZ 3 BE CETHEIS 25N TVWADT, 22T 1 BRSOV TOREEZRL TV,

PR A BV O LR % 12km/L, EV OEH % Tkm/kWh, BRFEFEE D CO, JEHTRE %
0.496kg/kWh[31| L RET D & FhEM & BB ZETefekE (PV 72L), &%k (PV 72 L),
ZEH {LFE (PV H V) O Y720 CO, HEHHIREZ RANCHEEC& 5, 2 2Tl fERmEE

(PV72L) L= YU (ICE) #H#EL LT, EV &HIZPVIEALMEAVKIC L5 ZEH k& E
A LT85 D CO RIS R A 42 IR T, 7277 L. Z 2 ClIEEEHREDSREIET
V&w%%EK%6<%ﬁ%?%%bkﬁﬁ%ﬁéﬁ%if%mb\ﬁwfﬁﬁﬁﬁﬁﬁéu
2% ERR 30 AR IR B B B ELAA B E32IC B bR T EEIT> TV 5D,

16 ETFSBIR R AR ETRE (JST)
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F 42 OIERRI P CEE AR5 &, EV IR CO TR/ MO HAER (129.8kg-COy/4E) 7Bk
KOWFER (726.1kg-CO/4E) £ TR 5.6 F5DENDH D, TIUTHBHEETEE L REEHDOES
FT b O THEIEFRM & Ekihi & FRHZ B BT DB ORI OFRIE L 72 5,

READODRIT, FEETT 14.5%~34.9%, £HEET78%~33.1%TH V| HlEILH 5
b OO 30% & 72D, T BV OMEEEIR L0 D,

EBHIT, b LFEREIER R RLX—HE L ELWEITO PV BNRE S, DORFEIEHN
ETHREENCE o deHERE LTSNS &V D ZEH/ZEH-M LR H7- S, ZOHEGH
ECHFERZEEHZIZET EVAT Y ) HBIHABEZHZ D L5725, COHEHEIE D
BhRITFEECTEE T 87.3%~96.7%. EAEETIL 71.5%~94.8% L IR 5, Wb HENERA
BEDOVIRNEAFEETIEOCHBE LK T 25,

7272 L, ZEH-M (38 LB 72 PV S E R 2 £ S EEEHNICRET 20BN H L3, T
ZIERRERIGAIFIRE SN D LM SN TR Y . BURTITE L E# L, Bt ~0 PV g&E
EFIMEOEENRO SNDMERH A 9,

ma&AbﬁtF%#rwﬁé Eix. UTFTDS mThHbH,

B, FROLE L ZEH-Ready (LOBFIFMRFLIZKE < 59 523, ZEH TIL PV 72
kﬁu:nﬂ%%%%b@%@ﬁﬁmw IHREIND I ENELE D720, BAEED ZEH-M OFEET
IR KR E, ZOOBHHIT PV BNREIINTNTH ZEH-M EREIND HMENREE L
WZ L2725, EBUR T EF@EE D ZEH LKL 11%EE TH Y . ZEH+EV O %
FIELT DITITE S 2 HEE R BRI R TH D,

FAZ, BEE U T 4 OBLENBIE, BVAER R LF —{HEOHIK E CO HEHOEIEIC K X <
FH D Z LT, il ﬁﬁ%ﬁé& HATIZ HEV {LIT#EA 2 EVALIZENL TR
W RHEEDA 7 FEAFEP M TH D, IRICKESTHELN Tlix, A0 7 7 O &)
FBeDENFTA LA R T 2 E@ﬁ%@ﬁgﬂ#kbf%koﬁ%fm\v179y
Jxa) I —~OEEHIC X D IRRFBCITIIRE B EN DO F RN LETH D L L bic,
FHEO BV LD A TR R 72 @A S ~ORIER & L TEIA TS TH Y . (RETENAM T
ZELFERBEINTND

=12, ZEH AL DZREEEM D D CO HEHIE, b o I b BERFEF OPEHIRETCikEL Z &
2725, LIeo T, ERFER OPEHIRED KIBICAK T 4uX, SRFEBMOPEH S, EV 7

%Q@Hﬂ%@@r‘ IZHFIL TR R Z &z b,

ICFEMA R EE N & EFMENTFERFOHRNBIXFENM O ZEH ALIZ M B PV 3E
ﬁﬁﬁJ%WUTT%U\F@f@%fiﬁ%%ﬁﬁﬁﬁﬂié%®®\%ﬁ®%éﬂ$@@
IEROEIH RE S AFTFEAEHHENTERY, b LIZOEHEZ 2 TEBEMOAL TR L
9 LT5LEEBMARITERRBDLERD,

AT, FEEEPNIREIZ PV M S35, RIS L o CIEERFEF I L2 RFIE
TOLREE I BN TP HOMEIN R IND A BERH D, ZOWA, FEEIZ PV ZBMEA
LChH, ZORRIH TIZZLLED COr BEHEIRITIHE £ 72\, REORMIX, BIFAEREZ SE L
TRVEEMERHMECH D720, T OREE B ST DI FRES P OB X EIRE R & Ak S
@éﬁ%#%éo_ﬂiﬁwﬁﬁ@& HTH D,

WIS, A, ST, HP OREERRE (COP) BIKT+5, Z0EAE. BIMLORRIEE
AL L, A A~ ZAREVETHI D VAT ARNRE L 725 ), IBEDNLERGE . EV OB NEM
IR T2 b Ty, Ml sEE Lo VX — 2 27 AOBRFII S SIZFEM7
FmEE IS,

EIRREREARIERITHRESARE (ST) 17
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R 41 BHEEFNAT7 U7— MIE DK RAIETEESR/ S A -2, FHEX U 80%EITIERE

A *A . P (TR RE (km) 80 %5 TRk
a b 0 a b 9 T w8 [x8  [Aest |8 |#e

biEE 0.146 0.341 10.1% 0.174 0.201 4.9% 936 14.89 18.29 473.93 23.12 31.44
EHRE 0.159 0.297 9.1% 0.201 0.089 11.4% 132 14.62 19.24 | 475.61 23.53 34.52
EFE 0.170 0.240 6.2% 0.202 0.076 8.8% 113 15.27 17.96 | 479.56 26.88 35.95
EHE 0.173 0.211 12.2% 0.205 0.056 4.2% 336 15.74 20.39 509.46 30.28 37.73
HE 0.159 0.286 3.4%| 0.197 0.090 5.6% 89 17.02 19.21 | 528.20 25.33 36.48
LR 0.164 0.262 1.9% 0.148 0.317 5.8% 104 18.85 17.21 552.31 26.42 26.11
BEE 0.168 0.246 8.4% 0.187 0.111 5.2% 155 16.00 18.48 | 499.87 27.27 39.83
FI B 0.182 0.176 9.1% 0.207 0.049 7.1% 394 17.50 20.91 552.31 30.76 37.82
HARE 0.191 0.125 7.0% 0.207 0.042 4.8% 229 17.82 20.02 552.14 34.10 39.29
HER 0.171 0.228 5.1% 0.180 0.180 5.1% 198 17.60 18.59 535.91 28.17 31.61
BEE 0.137 0.379 20.9% 0.160 0.276 5.1% 493 12.27 16.27 400.12 21.36 26.40
FER 0.146 0.336 20.4% 0.179 0.183 8.0% 460 13.36 16.64 | 427.02 24.13 31.27
AR 0.128 0.410 32.4%| 0.196 0.087 6.8% 472 9.18 19.90 | 361.29 21.09 38.30
E)E 0.129 0.427 24.1% 0.171 0.221 6.0% 482 11.03 17.48 | 382.43 17.93 29.67
e 0.145 0.337 9.3% 0.185 0.152 4.5% 269 14.28 19.24 | 467.96 24.45 33.37
BILE 0.145 0.354 5.3% 0.170 0.234 4.5% 133 15.75 16.84 | 481.28 21.46 27.93
AR 0.168 0.233 2.9% 0.173 0.216 1.7% 175 18.60 18.46 556.86 28.90 29.08
BHE 0.191 0.132 13.2%| 0.211 0.032 5.3% 76 15.26 20.39 [ 498.95 32.88 38.21
R 0.147 0.341 3.1% 0.160 0.269 5.2% 96 16.82 18.23 515.94 22.55 27.62
RHE 0.157 0.305 4.8% 0.178 0.183 4.4% 271 15.98 17.49 491.44 23.42 32.21
[N 0.186 0.140 8.6%| 0.214 0.006 5.2% 116 19.70 21.25 | 603.36 34.98 40.91
B R 0.171 0.245 6.9% 0.182 0.185 4.4% 248 16.29 18.25 504.35 25.69 29.52
FHIE 0.146 0.346 10.6% 0.178 0.197 4.9% 597 14.46 17.05 454 .44 22.36 29.55
=8B 0.183 0.174 8.1% 0.209 0.034 5.5% 271 17.05 2240 | 554.24 30.41 39.27
BB 0.168 0.244 12.3% 0.206 0.038 2.2% 227 15.40 21.45 510.35 27.36 40.05
RELHF 0.142 0.364 21.5% 0.177 0.191 9.4% 149 11.21 16.54 | 378.93 21.49 31.21
PN 0.149 0.330 24.7% 0.177 0.184 6.4% 481 12.47 18.38 | 421.46 23.43 32.20
KR 0.169 0.221 19.5%| 0.188 0.134 6.3% 333 15.65 20.35 | 506.97 30.53 34.64
TRIE 0.163 0.257 17.6% 0.191 0.133 4.9% 307 15.13 18.24 | 478.79 27.83 33.09
ML 8 0.158 0.284 3.6% 0.162 0.252 7.2% 138 16.81 17.97 513.62 26.48 29.64
EHUE 0.204 0.089 7.8%| 0.227 0.009 9.8% 51 20.29 18.63 | 595.49 32.55 32.66
BRE 0.176 0.214 2.4% 0.197 0.146 2.4% 42 19.29 17.38 | 563.33 27.95 27.82
] 18 0.197 0.141 10.5% 0.187 0.148 4.7% 172 16.74 20.23 530.23 28.58 32.42
N1 0.163 0.265 15.2% 0.200 0.084 2.8% 289 14.24 20.07 473.81 26.43 35.67
hag 0.187 0.151 8.7% 0.192 0.083 4.3% 115 17.04 21.45 546.59 32.25 41.79
EFEEE 0.139 0.373 8.9% 0.175 0.210 7.1% 56 15.80 16.54 | 480.03 21.61 29.10
FIINE 0.207 0.086 13.3% 0.207 0.076 2.4% 83 16.87 17.61 511.95 31.73 33.13
EiRIE 0.149 0.343 9.9% 0.174 0.176 3.6% 111 14.46 19.41 473.42 21.49 36.20
S8 0.162 0.266 4.5% 0.188 0.124 6.8% 44 16.48 21.70 536.14 26.84 36.69
piARA]LY 0.158 0.292 13.5% 0.189 0.134 6.2% 468 14.32 18.74 | 464.87 24.76 33.69
EEE 0.181 0.152 2.0% 0.166 0.196 0.0% 51 18.92 19.12 569.22 36.27 38.20
RIFE 0.148 0.345 7.4% 0.194 0.102 6.3% 95 13.84 19.37 459.47 21.43 36.37
REARIE 0.167 0.257 6.7% 0.194 0.117 5.7% 105 16.24 18.76 | 507.33 25.64 33.58
KOE 0.168 0.229 4.1% 0.179 0.159 5.1% 98 17.70 17.91 532.76 29.90 36.04
ZiFE 0.177 0.187 8.9% 0.175 0.188 3.6% 56 16.70 17.41 506.61 31.75 33.22
BREE 0.142 0.356 6.6% 0.192 0.144 2.2% 91 14.73 20.11 484.84 22.81 30.19
sk 0.162 0.277 2.9% 0.164 0.265 4.4% 817 15.95 16.56 | 483.35 25.07 25.80
2H 0.159 0.284 12.5%( 0.184 0.159 5.4%| 11,224 14.92 18.53 | 476.51 25.66 32.78
18 BRI (JST)
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F4-2 HFENSOHFEHZESCRINEFSH-YEM COHHE L BIE. ZEH LIZK HAIRE

RAECOEE  EREA > DCO,HHEIHE kg-CO,/ %) RER + B
CESfh Evphig |TFa - [ERE. (SR (BRI EEM
“ IcE - 7 |IcE - & [ev - mauev - e [0 E ey e
£kg-CO, kg-CO, - - e FEBRE | .
BB (BB e i s
e 1057.5 387.2 8112.4 5235.2 14.5% 11.5% 95.2% 90.9%
EHRE 1328.9 486.6 6974.7 5008.4 31.6% 28.9% 93.0% 84.2%
EFE 1538.8 563.5 7184.5 5218.3 32.5% 30.3% 92.2% 81.7%
BiHE 1488.4 545.0 7134.2 5167.9 32.3% 30.0% 92.4% 82.3%
KEHE 1603.6 587.2 7249.3 5283.0 32.8% 30.7% 91.9% 80.9%
R 1983.0 726.1 7628.7 5662.4 34.3% 32.9% 90.5% 76.4%
=EE 1691.5 619.4 7337.3 5371.0 33.1% 31.2% 91.6% 79.8%
IR 1940.6 710.6 5611.0 4793.3 33.6% 33.1% 87.3% 71.5%
HARE 1908.5 698.9 5578.9 4761.2 33.4% 32.9% 87.5% 72.0%
HEE 1856.6 679.8 5526.9 4709.2 33.1% 32.5% 87.7% 72.8%
BEE 900.7 329.8 4571.0 3753.3 26.8% 24.7% 92.8% 86.8%
FES 977.0 357.8 4647.4 3829.7 27.4% 25.5% 92.3% 85.7%
Bt 354.5 129.8 4024.8 3207.1 21.8% 18.1% 96.8% 94.8%
)R 629.3 230.4 4299.6 3481.9 24.5% 21.7% 94.6% 90.8%
FRE 1649.7 604.1 7736.6 5428.3 24.2% 18.3% 92.2% 84.2%
=R 1852.8 678.5 7939.7 5631.4 25.2% 19.9% 91.5% 82.3%
AE 1816.9 665.3 7903.8 5595.5 25.0% 19.6% 91.6% 82.6%
SR 1898.3 695.1 7985.2 5676.9 25.4% 20.2% 91.3% 81.9%
[LELE 1653.8 605.6 5324.1 4506.5 32.0% 31.2% 88.6% 75.7%
REFE 1642.0 601.3 5312.3 4494.6 31.9% 31.1% 88.7% 75.9%
I B 18 1902.8 696.8 5735.6 4988.6 33.8% 30.0% 87.9% 75.1%
BT 2 1504.5 550.9 5020.4 4205.3 33.6% 31.7% 89.0% 76.2%
FHIE 1316.5 482.1 6710.9 4807.3 27.3% 16.5% 92.8% 86.4%
=858 1721.0 630.2 6073.3 4750.6 31.9% 28.1% 89.6% 77.4%
WE R 1535.3 562.2 5887.5 4564.9 30.9% 26.7% 90.5% 79.8%
REHT 723.2 264.8 5075.5 3752.8 25.7% 18.7% 94.8% 90.5%
PN 631.3 231.2 4983.5 3660.9 25.0% 17.6% 95.4% 91.7%
EEBER 1037.7 380.0 5390.0 4067.3 27.9% 22.2% 92.9% 86.4%
=RE 1178.6 431.6 5530.8 4208.1 28.8% 23.6% 92.2% 84.5%
gL E 1436.1 525.9 5788.4 4465.7 30.4% 25.9% 90.9% 81.1%
BEEE 1743.9 638.6 7138.3 5234.8 29.5% 20.3% 91.1% 81.9%
BiRE 1724.7 631.6 7119.1 5215.6 29.4% 20.1% 91.1% 82.1%
[ 1Ly 1R 1668.2 610.9 7062.6 5159.1 29.1% 19.7% 91.4% 82.7%
N=15 1176.3 430.7 6570.7 4667.2 26.5% 15.0% 93.4% 87.8%
LWagE 1357.2 497.0 6751.6 4848.1 27.5% 16.8% 92.6% 85.9%
R 1462.7 535.6 5814.9 4492.3 30.5% 26.1% 90.8% 80.8%
ESIES 1432.0 524.4 5784.2 4461.6 30.3% 25.8% 90.9% 81.2%
BpEE 1080.5 395.7 5432.7 4110.1 28.2% 22.6% 92.7% 85.8%
SR 1457.0 533.5 5809.2 4486.5 30.5% 26.0% 90.8% 80.8%
=BEE 1138.0 416.7 4747.8 3812.4 31.9% 27.4% 91.2% 82.3%
EEE 1634.9 598.7 5244.7 4309.4 34.9% 31.5% 88.6% 74.6%
RiFE 1161.9 425.5 4771.7 3836.3 32.1% 27.6% 91.1% 81.9%
N 14247 521.7 5034.5 4099.2 33.7% 29.9% 89.6% 77.8%
KR 1463.9 536.1 5073.7 4138.4 33.9% 30.2% 89.4% 77.2%
ZIFE 1469.7 538.2 5079.5 4144.1 34.0% 30.2% 89.4% 77.1%
BEREE 1244.8 455.8 4854.5 3919.2 32.6% 28.3% 90.6% 80.6%
sk 1395.9 511.2 6415.5 4662.4 15.2% 7.8% 92.0% 86.5%
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Dia L O MIRORZBIE TR EZ R AN ERNH D, ZHUTIE, LCS OHigT x /L ¥ — 7:1—
E7V (2017) B3NS TUSHAMRETH D, LL, Tk HAS {ZIK ZHEATT HIiE, TR L
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IR LERFEE~DOFEOL b2 RD D & | BIFERAEHTT L E OBHFINIRE L 725,

4.3.1 FEEHD 7 #iF(Z DT

FIEIHT E LT BT F8E T 416.85 km?, A 52 5 A, 22 F-#oIEEAE T &
LTIEHARKTH S, 17 DITEHIX (490 BT T H) D56, NHDKI T5% BT 1/3 1ZEET

AlalE, BEAFFEB2NCHE VO], @QH 4R 3, 4, Je45 R 3, 7. OFWH 3, 4, OEH 3,
5. HEAR3, 6, @BLL, 20 3, V1, 2, KB 1, —5:3, 4, JH2, K2, mMKi# 2, O AKHT,
BE2, /& 1, 20 ABREHT, SRET, ARET, db BT JTERET $%12 5. JB 1, ﬁﬂm KiEY |
TORHT, PR 1, SRET, T ALBERT, @D FASRET, HEAR Sa, FARAT, & IR 1,
2. 3, [ARET, mERAREL 2, 3, 4. A \@$ﬁ6%@@£ﬁ57%ﬁ%ﬁwiﬁéo
FNENOHIROEY) % . FF5HT (Ofc) . JhEH (Shp) . WPt (Hsp) . A7 /L (H) . F4% (Scl) .
FEETHESE (Dhs), E£AMET (Ahs) O TFEIZHEET 5, TNENOKERE & (FFEB3NC LD H
BHIEEFEREA S ABEE 2525, 22 TIEREOZOBEFMZE &R T 2005 £ ETO
F—=RERW, TARLHENE DD, AT g EADORR LN E R DI EE R
HivD, 728, 2016 7 — X2 LAUE, AR RO FEEFEHHEAE T 375m? CGREHA T 140m?) |
FEOFE OFHFEARERE IR TIE 134.2m?, EE Tl 48.6m> ThH 5, # 4-3 [TKHOEY)
mfE, Af, AR,

£ 43 FHET 7 hEOBYEHNEET— 2

Hi$5 B 4 ~ PRIETE () E¥ JE & Jmbt RTIL 2R FEEE £6EF®
#E = Ofc Shp Hsp Htl Scl Dhs Ahs

OF1E = BEFETAME HR1 15,339 6,624 3,724 0 1,071 171,806 118,153
Q@FE2EF S EEEERMbIE HR2 19,607 12,977 3,071 0 6,150 106,083 36,198
QF1IE(E B Hbig MR1 34,194 12,730 434 855 653 109,148 4,153
@ 2fE(E fF Hbig MR2 62,178 83,984 5,053 1,961 34,104 94,614 42,153
OVT i P £ Hh i, CmR 18,141 28,659 5,187 2,160 10,911 110,414 18,219
OIEE=:i4=1 CmS 232,249 190,571 20,715 10,093 40,343 71,153 5,203
OF1EEEEEZ A LR1 33,555 23,437 3,633 0 7,681 689,108 46,985
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ARlDOPERE CEIE/ SIL, EV ~DOFEEY TV AORETH D, Aiffi 42 THl7- HEH Web
T — RInG i?ﬁ&%ﬁ®iﬁﬁ%\ﬁﬂﬁ%ﬂ\%ﬁ%f®ﬁﬁ$ﬁiﬁﬁ% .1 &H
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E L. 52200V FBERFEHIL 1 FFREFR, 100V FEERFH TIL 2.5 FFERENLIE L 725, 7
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CHGPNL = ¥;,.;pn_UP x EV_UP(t,7,i) + pn_DN X EV_DN(t,, 1) 4.3)
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