K BRSO E T N 5 S i
——ETHRVRH) “XUH” LA
Bk 2

(eJb 3R (RsE) @b g B0, ik fRE 071003)

[# £): AIRRERN TP B RN A A RHAMIA 75, AT IPCC AR FRIRE T —H AT
Pt B R I B R T 2 A B I 7 AL A RIS ik, MK AP il B a0 R R R B HEAUR
FoHEA R FHIBE RRAA ST T R BHN. BRAW: HILTASAA, HPNA DAL E S 4D K EHR
FHAGGEY THOALY, FEIRLAENR, LRALFAATEERLA, AEE. LK, IH, T,
KO HHA TS EE T T SR D0 EBHHARRT AL LRTAEN S, RIRHERE T ot 5
LRI E A E B,

[X48]). HR RME £ZAABE HEAABE
[FE3HKES]): F062. 2 TR IRIS): A [X&EHRS Y 1671-4407(2021) 10-013-08

SRREARR R NI IS, — R BRAR, P AR R A R P E S, 5 R X S BRI AN T, (ER S th
BB, B, & B b E RGN OGE . 2016 48, PE S HAR 125 NMEZILEZET 7 (ERE), IR E AT
HAE 2030 SELLL 25 ERFTFRAR 60%IIRA A br. R, SaMREFKSIWMHT AN, £ Smpisirdfgrh 20EE. &
g, BE R COAFBII I T —Z Az, IR T CO. HEBUAE 7 A AT CO. IkHEBCHE i B e il 8 M S it oA B L (2]
= AAHEBCE =T K4 E o, HEGRE HAR MR FH bre HIR, BERRANIE 24 — M & T E bR g —
Jrike WEAE 2011 54T T CAPIRERERIGHE) 5, ZIEHCBONE S CO. AU M 2Tk, &5, hEEXZ
MGt RGRET HE 0N, AHROEERE R EERE, AR T CO HEBCR M AER A LS. AT, A RS
ST BORE BT TR F T RS SRR S BORC ARG BC AR, 3000 i) R A 1 DR SR AT RS Bt H A BT B2 3L

1 CERZER

KHIBR, A BRI A B HE I B UIMIOG, N TR G R R, NSRRI sl K R IR 2 >R H
RN WEGTiE, P ERHER T F A o AR 25% . Guo ZEUHET T N 1995—2006 A B — U BETRHEB A AL B
B, BTFUAE R R IER 5 A — BB 5 A E R T9%~85%. A 2017 AR, A R A AR 4
BRABVEARCHRCR (1) 28%, Horh 76%k BRI . 2011 4%, rhE &Sk AT PN BRI 38 5 T, AT KRR B i
FE P E BRI A2 S R E AL, 2017 48, AE AR (RAERGRIR K i) B S BRAEICR &5 S AR HE R
86% ", AR BUN IA] Y 1) S AL B TS AT BE LA K AR BRGSO . (R, SRR HIAT L R REVR S5 1 O F 3R 4 BRI T 5
AT R 1R 24 55 2 SRR FITAE

WEERISY: kS, B, 2UR, 907 RO RERBOR &5 S HE . E-mail:hyg 1961@126. com
HEME: HEZALRARESIH “ 25T FRIEE 20 o IE H ESE 5 1% S RN PR S BORIT R (17BGL252)



H AT CA 1 = AR SROE £ R PN TN T, R LA S A7 i B A% JB SRR A L X7 A 1Y
ARG AR T SRR A R BERARE A BRI SRR, AN IS S e, BRI A G A
B IR)RAL A 1128 R 22 (TPCC) FRAEI TS, B SR " KR (B A ) ATl 2 1 (R 47
LA sSEEATE) I B TR A R B O E A YRR, L S B BUR A S aRe ST
PRl IR AT A AR ) M

SR, ZHOWETERM], BT A B OB HE TR S5 [ o Bt [X (e AR A P A A e 3t 1 mT ek, RIAFEAE “ ittt ”
W, FTCA A2 BIR A B, Peters 25" Wiedmann %" B 78 R DRI ZERR Ik HE TAF b HXAS 8 3 g - 322
PR N O [ P PR A ML B R S [ 5, LA Bt A v 6] 45 RT3 VI 7 it R B 3K L A it 8 2 R 4R 78 [ SR B X ds 2 )
HAE G P A BRI R . AR E S B, ARV 5 R R AN BRI T A R 2 R, B, TR TE RS
BT RE R RWRR BIATE I B, GUHE A A 1 SREEE & DR A, WREER S i R 3l B S LA R
FERCSE Gy AR R bt UL T BRI EE 1) A (R, SRR B AT IkE H b, VR S8 R i 1 5 118 SR B 0 — A A S5

[19-20]
°

ST A LRI A P s, T B i O 55 O S AR RE DT A . HAT, O KA Ie S R 75 VA2 T3
LA TSR AR . EBRE T, Cao 55 AIRZTH SRIG MBS BIBFTL T 2012 4R EARAS . AT, BORFATE S 1170280 2 A
PR SRR HE R S BOR IR . X321, Mi ™ Al 7 2012 SRR AL 11 ANRT A A R B AN Tk 72 b B
J8, Wang&Yang™ A BT 2 M FERF 9T T LTI BBHERCRHE S IR 35 . ATMVJZ T, Zhang 25" REALH 5¢ 1 o [ @A T L A AE U
THFERIBR R .

5 FH BB O S 07 72 2 AT RN H AP Wi A0 A i RSP A o A IR A R — Bl AE Y 2 4 ST 1
%, R AL TN R B SR AV 2o SRITAE i i ST PP A 2 0 AR S 8 — = i i A P R rh B HE G I B AR
TR MAEFNS RIEBNEIE . LT, BN i R RGRE B 5 TRIE™ . B H A ARZ O AN K,
H AT B DX IR = AR 2 XN P Y, 3 TR SR BRI R — R TR R, 47 X sl X 43 ) 57 5 KA 1
RAF T H o AT X IR BN 2R A G RER FE D, X R — TR AR AR ELRAESS ™ . BRI, T AR KA 2 4R T BT e
i1 B2 T AR BB S07¥0:, B Li&Yang™ R HIJE R RRUAIE 28 AL TR o (AR 48 BT A A I R I8 LA B
(RIBRHERG Shan 2 RF “FMAERE” J7ikEHZE T 2000—2012 48 1 E #0454 (1 S BRHERCR, 125 BRAK T P E Bk
AN E M A BT AR U R L S SR B ABE BRSO S v, k2B ST T A AR B e AT BB A E

SF S A ERBBIRHEFREE, 550 A AP R SR AN AR TS T 4% [ ) AR RSO Fan 6 R0H T 14 A EZAHF
PREE TP M T 9 00 — SRR CRAE , AR 1 8 2GS Z M HERAEAE A AT RE L . A 2 N T T
o Y BRSO, Zhai S S BUNAERERLA L T BRI RSO A 437 o %A ) B R SN BB R A Y RIER
P A A — NGB A Wang S5 FE T A= B0 A AR o 2 1 o [ 5 A 0 PRI BRSO 0 (EL R JE T RE RV FE T AT
ASRLA R S O KRR AT RS R SO A o STk, A SCHAE 2017 SR A O A TR SR, MK HLZE A
BT PUA  BTESEAE, IF B4R T —Fhe T LE IR A IO RER AR B, AR A T4 0 ) K URB R R AN e ik
o b, RIS IR S O A SR TR S E R HT AR SO A SCE A SN A

2 I TR SRR

BT TS 7% TPCC 45 IHER R B0, T REURIHE FERE AT BIHEA 0 SR AR R 7 v [ %48 RO K L — 4Rk
BRHERSCER, AR AR A A AR KA I BT B ) s A AT e

2. 1 B TAE LA 1 AR5



AR T T R, JET 5524 (R VR BRI B Fh 2 P e R P AL SRR — SRR, TR (1)
CE, =AD, rEF, (1)

A CE AR J NS 1 A RETRIE R S IRHPRCR, AD R J AN A RE T 1 RO RIRITHFEE, EF
R 1 BRI RIHERA T, 1 R A REi R, §RREEG.

FITEA § 48 A LA™ B HRI — S B B A5 P AR i A REURIRR HE B — S AL BRFEUR AT, 15 (2) s

CE] =2 CE; (2)

Repe OV 58 kB PR — AU
2.2 FET MM A
S 3 T R AU BS X B T A0, o T B IR % 2 1 FEL 0 BRI, BB H i 5, AT o

BT P A ) B A PN SRIR . — B8 AR B T 2 B B HESCR, ACAE LPCo o3 — &0 & HiAt 4 1 2R
PAAE T AE PO 2R B B HETSCR, ACAE OPCe BRI, %48 25 T VH S LA A B 0l 55 77 ik i 4 K (3)

CE =LPC,+0PC, (3)

s CPURE B R
2. 2. 1LPC & J7i%

HEUAMIE DL, AXFEE-DENTA KA 3 ANERE, SFAEHEEE. e ENTURRE. T Ef
DX BEVET B3 A R 2 0 ) R BEAT R e i, FRDAASH FE AN SIS S A it H e BRI, A 2R AR
P B 1 K L B T K (4)

LTC=LTP-OTPsa-TLsa (4)

e LTCARE § & WAER B FA% Pl R ki LTP RS § A A= Ik HLE B OTP ARF j A xtohb it i e
JEE; TLAR § A EE A AR IR RE . a 08 § A SHEE IO E FARR HEEM AR B E, X
HREEERNAE, HTEREATR D BATARR R X SN (S R, Oy TSR, ATl — G 7 a R
THEAE XS S 0 K AT K R

S BRI, BATCRPTA B DI KR S B DU K IR T FE M BEIRE AN S, fEBEEBIIE 7 b TS
B A AR P 2 KT AR R KR, SRS 3 (D) IO VR R A SR A A ELAR A8 T 9 2 (R R R



FARH AR I (5) #1(6)

LPC, = AD, < EF,xb 5y
I
LTC,

= Zrc, (6)

F: LPC AT § BN B NS K BEBHE, bER AT ANMNENAE SN BB RS,
2. 2. 20PC 5 71
ST N T, A A Bt B 4 O\ S 3l LAAS A8 1) B RN T BRI IR T, B SN B AR B AR —E

R, HUG EARIENGE, AREHAE SR KRN, RO R ERE AR 2R R, Bk, P — &k
BE A BT AABE U AT G AT REVSTE FE R MBI 7, U280 DRATT T 45 SR B B 1 Rt

OPC, =% OPC,, =EGPCI +ZGPC3 %b

s OPC AR & RN B 8 4 A 0] LA B K BT HE I — AL B 5 RO I8 s n BRI A 1)
JAMARARER. R, £ (hEBESTHES 2018) K “HIXREICPEIR” h, Rt T ITA A0 IR B A
R, B IR R BRI, BRI, RSO A I RIS PR DL, BIES DR AR DR -

(1) THELE DX AN (¥ K HRL B DA R — S B i

1 RoRA A 2017 4F P EES X LRI, G, F R A DO K LS R A A LR, SRR DR
B S 18] A LR L

[ #iE = 4t b
Y
%5 }— %
a
Y
A | =5 |

K1 2017 S EEEX i

1255 DX Y P CHLUR B AR AR X 2 T A7 8 F R 0 b e i DO 2508 DU E A8 0 R, 7 BRI % 6 1 R
AR X R R BB, CAE 0 FFEL, %085 DR A 03 1A i 2 N DXS N B L B AR TN XA T AT A AR TN



HAIE G e, RS TRAE 1070 JEEL 248 3 RN 5 DO K S B LEE, A81E do X T KA B ok
Bt 85 DR (0 HLE B8 A e DU 0 RN R K R R A

75 DX H S 3 i e X (8)

O =3 OT  xc (8)

st OTREZEX VA G n IR X SR K i, T ™R3 n 49 FFAE DX Sk P BN [X A0\ 4 5 L R

5 XA AR R (9) . 10):

OI‘J:. = 01’; Xd ( 9 )
1 m 7
OPC =Z‘41);_r.m,|x£f:' ( 10)

K (9. (10) 1. CLLARKEE XA n FIBRA XM G 0 § AR E; OPC' FRBA X B AE § 5
DX AN K LR s A AR A8 (KRR VRIS FE S LSBT L 91 R - B (0% DX A N ok el B TS R ) 25 20 A ARV AR
SRJEAE ] LSRR B 258 4 O A RETRTE FERT AR R A BHE R 5, 15 R 0 — AR HE TS R

@) AXIHAE G §7 AL J HA K DU S BRI

’ £ g =:IT‘" x f

5.

OPC* =3 AD" . xEF, (12)

(4.1 )t

s OPCAREAK BMAHIH AR J FIARAE § RS KBEBH TR B A% § AKX SRS
s STOREARKIRAMIHEH §HAERK SRR R T RRARK R E ) RAEH
B K TR § 48 AL RRRIE RS £ AR XA § AR S AR T A N B

2. 3 Hdf R

ASCHE T 2017 SEFAE 0 RS PURAEIR & HX) MZETH 40, AR THuR MR IR BT 7 A B 3 Heh 2250 e
BARHRIEAT: AN KRA7 R, AR URBURERRE (PERERSTHEE 2018) PR AERTITR; &KX
Sl L X i DX R R ROk B (R D R G BORHE S ), 58T — SRR HESR 5K B A S B (CEAD) .« REVRHRTR
1A 2R G oRIE, ZECAF AR SO AR TPCC S i K, (ER A2 0 &Rk & H IR A B DUE K, ARG+ E
WIBRHERGE DL, FEEERAMER . 1Ak, TPCC AN R GEvH)m B Rt B #iid 2l 1 b B (s, Rk, ASCRA Liu
SR, BRI T HA R A AR R, BT LA AT AT T — Vot A BEVER I B ke SE T O A BRI HE A
A S5 S Bl b [ S B B

3 SLESR G50



AFTRE AT AL REIR IR EERRHBIRAHERA T 4 ANJ5 TR T M4 [ 1K B RO S, AB R HARA
W ER R R

3. UANFFITE A LT 4548 47 K AT

FARG A P A TS i, 30 NE A K B HEBCRE S BUR 389127, 79 T, 1T B AR A R K LR R HE TSGR
368590. 47 JjMl, AT WL SR A B HESUZ S BB AT A b B BRSO B A 2 FiraR, MK AR P2 RV 2 AR 23 il B4
TERRIECE, (ERHER R A TR KA, ARTRN T HEBORA . PSS R R ISR T LA AR AL
HARBECATRABCE R H ST flin, A=A T KBRS R RN S, & 42145, 183 Jiil, 2154 [ K HLE B
FEU 11% . 32 P9 58l 10 B R SR s A b f AT ) R g . HERUR 2 1T 5 AN B I K UGE AR L AR YT, Tk,
T2, HEREHIN 37419. 663 /3, 31951. 336 M, 24554. 827 J3M, 23317. 52 M. Kk BHEBURIKMRIL R, KA 202. 65
T,

45000 1 w— Hnmhke —xi - 20 00
40000 A
35 000 4
0000 4
25000 A
20000 -
15000 4
10000
5000
0000 : -

LS 000
F L0000
SO0

LD (X0

S T
N TE

k5000

=10 000

-1 000

B 2 AFETHEALA T 28 K BRI

MBI T, K EBEHER MG 2 1ZR, 4284736 T3, 4 K R B a1 12%. IR 2P EA DK,
WA FER A, KBRS R AE . HEURZ IR 5 NMEMKUGE R %R, 1L, b, WS, HEE 5l
4 34415. 376 JiWli. 34118. 37 JiMli. 30397.82 JiMli. 26911.8 JiMli. VL LAy, EZEPAZN ik 5 AN B0 RIE s
i, X ETUR SR R S AR . MR RIS Z A, RIECAE NG RERNER, 18 7E 2017 E[K A
B AR T0%, X AT T FMRR R A B AR

ERERIAR, XA O KRR A AN RAEE, &2 Dot H ARG 8B 0 IRHEBU RN Z SR,
FE BRI AA T SR A L SERR AR oMl 2, SR, X LU B WA AN A = LA BTSSR A R B s
TP BB A 0 F ARt KA, Wb, B, YEIR. WL, R, WA RS, Hobdbnt, R B,
TLT5 WL R AR AR AR X O 2B Rk by, 6 0 T 38 = M A S I Bl SR 2 b, AN In oROxT s s K L Ailb
FISMELTR SR o TITAE Ll AR R A7) A MR ) B T R M X, 8BRS —fi, AT REIEAL T R TR ], AN RIECAA
JRUISCRFAUERIE, I KR SRS 42 . sk, X 3 MEmERR P EANLRE, ENIAUELRIEE SN B fE R
FEAE, R T X EFERIEE G BTN S, AREL T AT B4 R EGR BRI EHO A S LU e B S TR R R IR L
SR, AT — 2845 A A 0 R B HE IR T AR A ISR, ity I SETE S B SONAETESE, 24T E
PR H et A g X, (E l R R AR A B AT AR, BT R T R A A K AR, RERE AR X
)RR MREH 2 H BB R . RTRAIENT, {1 P A I 8 0 i UM 22 5 2 R a4 frds — 2.



BAR, ZERIUHREME AL Wi, ASEENT R JERURT R ZEE R/, TIP3 K T FERR RS
I KT KPR T PU AT P S R AR AR, R TN R K AR P TS BT K K R AR BRI X
B R THE M EAR 5, SRR B R ST, S RO AL 5O AR KRR RHE DT AR, 10D L P A A 5ty
(I HE S 770 IR, BRAZ ST % R 20 45 SRS FSR RFEM o T SR A S RS RE (AL ) R g B DA AR Bt [ v 7
P DI T B AR S, AR e [ 2R A b DX 5 v G S DX R T B B i, 02D i T AR S DX A R
{E, X Wang 25 (ORF S — 80 L, MBSO H AR, &4 00 F B S BTSSRI, STAT. AEMIR
o

3. 2 BEVRH AEXT — LB AE R 2

CA B TE TR REVRTE AR 0 20 28 3 287 =Rk BT 50 — RGBSR, KRR IOVRHERE 5 IF, =2 %
W AN LA AE 25 P8 B I RV T & . S REURA 0 MR B E ELH FE AN ZE AR, SRS S 8 0RO, (H
FERBRER R . L B A HE A 1 SR ER IS T DL R E R AR AE R A HE R 7 H 58, (ISR K. 2k
FEIUMPBEVRIT 2 IR 2 (AR AR (O TH S 45 AWM, X T2 RIS B 1R 4 1 SR U SR AR 1 HL SRR BRHETR . AT
HE T H A G X BT R rh RS T R B A A A RENE, T DASE S T AR 2 K AR SR I REVRE AR L. R 1
TP T BRHEHE A BT 5 AL K BRI AE . BRI, SRR P E KRN R, NS ANLS, AR B
TR (5 SRR 96%, Ll AR AR B SRR HE IR o LU 93%, b2 85%, EAMRTHAh 4 A8, (ERAER WARX T
FoAts i REVR B2 EORIITEAE. AR AR K K R RE IR AR RN R L 2, b, WS AOBEIRIHFERN RIK VL5 R REREAE R

gD

R 15 DEBIIAF GRS IEE

REVERNSS bR/ amt) | wrdb | EEl L AR JTAR
JE I 8747.99 | 21546. 89 | 15759. 23 | 18102. 26 | 11324. 03
FoAhpsE 302.49 | 34.82 | 184.11 | 568.23 0
ULpos 0 11.23 0 31.49 | 186.56
oRnv el 349.99 | 731.20 0 425.33 | 220.50
SRR 20. 75 4.76 17.69 15. 80 4.78
LR 778.67 | 75.39 | 278.54 | 265.56 | 75.49
PR 56. 17 4. 42 16. 59 11. 67 6. 99
y L8l 0 0.01 0 0 0
S 1.13 0. 62 1.05 1.68 2.09
BRER 0.05 0. 09 0.14 0. 49 1.81
i 0 0 0 0 10. 75
P apliif:s 0 0 0 11. 24 27.50
TR 0. 86 0 0.39 3.37 4. 14




HoAth A I iy 0.91 0 0 0.38 0.17

KRS, 0.08 0.19 113.29 0. 46 69. 16

WRIRS 0 0 0 0 218. 67

N REEL FE ) 11 B K% FE 4548 100 (1 K R HE U AR AT L B, BIX RE IR FE A0 T UL S A B AL, 17 ASAE 17 B DU Al B
2N AR 2 . A 3 LA A1 BE BRSO B R : 2017 42K D3R B2 AT 3 MR LA TEI5F1 P
i, KUCH 4913, 85 ZF FUl  4511. 10 42T LI A 3736. 00 42 BUb , 17 K FRLBRHE G 22 HORT 3 M IR VGRS IhAR
95, 5rA1A 42145, 18 Jimli, 37419.66 JiMiFl 31951. 34 Jimli. #f, KIIRHEBADWE 3 NMER KK AT . =7,
G358 161,19 AT FUB . 195. 42 AT FUBT . 239.66 AT FURT, 10K BBRHEEGR D RT3 MEHRUCHA SR SR,
JCERSY AN 202,65 Jif, 1315. 78 JiMi, 1515.97 Jilti. (A, MAF=IfRERE, ANFE 0 Z A1 Kk v s Ak s i
HHAREE BN, X — ST RIS PR K o 4eiln, 1LipE oy 2503 42T Fulf, WivLy 2554. 51
AT FOR, LT R R TV IY 98%, (EU LB HER R LR AT 1.5 £5. Rk, KB R 2 AR BH R &
%, BRUSVHFELL AT LUC O I EAN,  J8E G BRI 48 10 14 Kk I e e e SR B H e T i (IR T 2 SRS A F

fRAR CEFAERNR
by
e
an
L
L]
I“&
L 2]
s
LE
i
L%
Ll
mRA
e
LN

— - T T T T 1
0000 S000 10000 IS000 20000 IS000 30000 3000 4AD0ON  AS000 30 00O
RAR (ZTRM) /@SR ()

TTYTVITT]

e

'llll"'ll"'ll"l'

P 3 %545 1 K LB AN K R AR PR IR

R, A B i 0T BEVRH FEXT I B AL AR ST IR e B . RO ZE A BRI R, TS R 4 IR B HEBCRE RE AN A
(K1 ABEFTITHEL T 2504800 (0 K H i N B A A5 PRI ) REIRTE R DU ML A BRHE U, CAF NOPC, AIESRIRAS (R HF R OPC
7 LEE Wl 4 Frse AREAR, BR T EPANDNIELSS, A0 NOPC il #RZLAIRT OPC, JEHZAELFF I fr F It W
s bRl B VTR WITTATRSE . KR, WURIANIAE R R BRI, AU 2 L A i\ A5 £ B RER T AE EL A R
THE AR UBRHEBG AR, 7580 LR, JEHGR R AR X 2 G AR A O X A5 5, B8 AT Rk 53
£, RTS8 AR H AR

3.3 BB P A I AHE O

B 5 SR 1 &R O RO S A K R TSR A B PR AR T A 3 PR K BT SRR A B L, T BURCBIL, KR

X0 B K BT BB HE IR ZOR A AR AR R oy, B SRt i RS gt WETRE D, —8h
1 F T B 5 2R KB HETSO L P55 T A48 P9 KRR B ARG (BRI LA 4 (1 R R TR o Ll b, BRI 583t . e



Ly 2R AR DU, SeM GEaiids) . =/ HralsE. STINFE 2017 SFRISME AN 0, R A . XSy HAL
T BORAK f B R P B, & AN DX, ELAE P e DX R R R N I L A D, BT
bR T RE E B R TR E, R FHAR AT R . THRNE, AR T REREIER. RELELIX
AL I RRAR . SR, BB K K AR AR, R IR B S b e WD AR R e,
T WA R AR AL A B R HER SRR, AT 4 BINREIRI KRBTSR . (EAERAE, AT OPC &
IR T LPC # . HAEAH A B HECE S 165. 07 J3E, RAELEAME T 3 AL OB HRICR 1 2%, XA st
T B T R I A AN 5 B0 TR R B . I, R 9 K ERLY B BRI A BT A R
B 4 P IS UE

12000 4 s OFC e NOPC r 12000

LHL e

Pl 5 24 i LI FE B HF O 7

PHERE R P E RAGE A 0, R A A REIR LR . VAR R B L BGR . RER R REGR B .
57 %0 KRR TR AR, FATT AT LATE A ML BB HEBOA AR B b 783 KB A . LSO AT IR A8 38 B i
FHIEFMEK, 5 Wang 5%t hH 2013 FEEA H 225 WA R—5 U1K LA ) v E o 0= L 25 A R 545 H )
S5 B KRR AL, WIRAEAE T BB S5 AN AP IR o TG H AR RS X IR 7058 5 (R A 3, 5 eh R M T A2
DI EAR RIS OR AT — 2. O T IR e SR M X R HL D RoR KRG P e AR a2k ) 7 st X 0 7 B FE R
JIAEF P R S QAN XIS B T 5 X 2 [ R A A e “ S I SR, BOBH S04 1 R DR AR Bk
HEsce:, AR AT R AR A SRS KK REIR BRI AL S A AU

3.4 EHTHERIA

B8 BEVR T FER SO BRI R 7 W R AEPE A AN e e, A T BT 7 IE SRS R RN e R
SRR TSR A A G R SRR A AR s IS S Bl A REIRHE B T A K R BR HEROUH S R AN s T Y T



Kl AT KIS ShEUR AR B ASC S R Gt E%, RS tE R ik, prbl R B REIR BRI A 1. H AT, XFhE
PEAHECE T F T S AR [ SOR P RGBT (B0, BB R IER IR %57~ EE SR L, B2 TPCC s [
ROLHCTF I EESRE, T H LR A SR, HRREZHTRY, PR A ERBRHEE DU E R R A TR E s
Prpgctbice . AR L, EEAERGIR. B SR RMEEEZ R DU A8 (BT 7o 4 R iR it i 2 -

ASAEL A Jing IR UUE RS AT A T Liv S SRR HE T LU B0 KA 9], 558 LR A
TXRATEIT . K 2 8o, AFRFHTEE X AT E AR A ZE 0. REUIRR, DU UR SRR iR A
TSR IRAB A AR AR AR 5, IR R B BRI A 7ok B (R E BEIRGTTHEE%E ) MILAb ST 00kt . S5 RAEDT,
1 I TPCC $cdfa v 500 K F B AU B B e, LA HR AR SC TR 45 SR 1) 34%. 64 ESFIME AN Jing S5 AOBIF SO T F S50 ¥ ik
BURZEANK, AHZ RS & T AR FE g R 5386, AT RORT A HESA 5T SRR AR AN NBS. P (it H S 45 1+
HEE, R R AR T ARSI REIEHE R T EuE B A IR R AR AR RIS H 0, RSt st 1T aE i T A

2 2017 SEAN A HECR 5 X L AR HE TR

b Ep QU IPCC | Jing %™ | BEAEFRIME | HERG R | AX

RHEE /3Nl | 522062 | 426338.7 | 414423.8 382660. 7 |389127.8

41 GRERYE

2016 SEHh R I “ Bl — RIVAIFE AR 2030 A2 A7 SEBUBRARIOA IE ™ 1 H b5, 75 O S REISR S BRHESOT 7T
BCHAR B R M HOGHE EARARIT AT, JUHRET X rh [ REURES H o EE 70% 23 (0 K BT ML RRHE IO FE o 25T 0, ASSCAEA
WAMIF LR b, JE T REURVE FE AL T B ML A, BTt o [ %48 13 ) K R BRHEGHAT TR S RISERT 7E . BRI
K&, NFEMLA BRI A SO T B O HEROR RIS, AR B 48 R IR FE O A B 5 IR v (R 4 o foiltn,
WS KA PR A A 11%, (R KR T SRR A o xR 9%, B A RO S SR AT LA g A 58l S HCE 2
MIHEB AL, BRIk, T B RS R A M BRI — DA BN 78 o T HE— 2P IR AR 7, R T HESE R 43, B
BORELG KPR AR, R R R, SR RE IR IS5, i b BiS QeRe iR, 554,

BT REVR AR T REVRTE B P AL BRHESAZ S 7705« FUB R T SR A R 2548 03 K R B TBORAD PR S T ) TR o0 o B
25 R ENAIX =5 T BT TR AR fl,  EEURTEIE T 2048 1 JC FL KBS A i N SRS HIA T FE (1) 4 P RE YRS R P A S A
R, AE CIEFREA DN B R AT H B R AER TS0 K L SRR HEI . R TR R I GE T B R s A s, Bl
FUREAS 25548 1 WA B K L 774 A N BV, (BRI AR 85 A i B ORI, BT DR BR8P B AR RO M R 1 55
KA PR B Al e 2l R — SE T AR IR 22 (EREEREIR, ASCRIZET L] 7 Be S5 N A BER A 7 R 9 XU AL s 7
HIBRARBOZ ST, B TSI XA, T34 0 2 B 0 BB IORT & P R SE PR B 20 26 7 S RETR I B KIR DL, A B
T G bt ORI RE R, AR S VE B S BN S . (R, AT ST W OIS AR B AR IR A, A BORR BB T
TIN5 M v K RS 8 I S50 (XA R DA R B A v S (R R 25 7 TR i — D RS R A I T S . RN 2
5 I 1A K R RE TR AR DU HERR TS558 i SO OB — 20, ISBAR SG AR I T itk — 20 58 38 48 B KRB I A7 5 1 Hh ¥ 9
RIGETH ARG 2 LA, KA RA BB 57 iR S8 RS BRSO 9B s s 2 B LRl 27 0

S 3CHR:

[1]Lin B Q,Zhu J P. The role of renewable energy technological innovation on climate change:Empirical evidence

10



from China[J]. Science of the Total Environment, 2019, 659:1505-1512.

[2]Guo Y, Zheng J, Ge Q, et al.Primary energy-related carbon dioxide emissions in ChinalJ].Chinese Journal of

Population Resources & Environment, 2013 (04) : 283-287

[3]Zhou N, Price L,Dai Y D, et al.A roadmap for China to peak carbon dioxide emissions and achieve a 20% share

of non—fossil fuels in primary energy by 2030[J].Applied Energy, 2019, 239:793-819.

[4]TEA. CO2 emission statistics[EB/OL]. (2020-07-01). https://www. iea. org/statistics/co2emissions/

[5]Harris S,Weinzettel J,Bigano A, et al.Low carbon cities in 2050?GHG emissions of European cities using
production—based and consumption—based emission accounting methods[J]. Journal of Cleaner Production, 2020, 248:

119-206.

[6]Fu J F,ARN,Wang M, et al. Analysis of China’ s production—and consumption—based co2 emission inventories[J].

Journal of Resources and Ecology, 2013, 4 (4) : 293-303.

[7]Peters G P. From production-based to consumption—based national emission inventories[J]. Ecological Economics,

2008, 65 (1) :13-23

[8]Li X.An Research on regional differences of China’ s carbon dioxide emissions—Based on the IPCC carbon

emissions accounting method[J]. Territory & Natural Resources Study, 2013, 2:63-65

[9]Wang Z H,Li Y M,Cai H L.Comparative analysis of regional carbon emissions accounting methods in China:

Production—based versus consumption—based principles[J]. Journal of Cleaner Production, 2018, 194:12-22

[10]Lo K, Lu H Y. Energy-related carbon emissions of China’ s model environmental cities[]J]. Geography Journal, 2014
(3):1-7.

[11]Gu C L,Liu J X. Research on urban carbon emissions inventory and its application in planning[J].China City

Planning Review, 2017, 26 (2) : 39-50

[12]Jiusto S.The differences that methods make:Cross—border power flows and accounting for carbon emissions

from electricity usel[J].Energy Policy, 2006, 34(17) :2915-2928

[13]Wei Y M, Liao H, Fan Y. An empirical analysis of energy efficiency in China’ s iron and steel sector[]J]. Energy,

2007, 32 (12) :2262-2270

[14]Zhang H J,Chen W Y,Huang W L.TIMES modelling of transport sector in China and USA:Comparisons from a
decarbonization perspective[J].Applied Energy, 2016, 162:1505-1514.

[15]Su B, Ang B W. Input—output analysis of CO2 emissions embodied in trade:Competitive versus non—competitive

imports[J]. Energy Policy, 2013, 56:83-87.

11



[16]Peters G P,Hertwich E G.CO2 embodied in international trade with implications for global climate
policy[J]. Environ Science Technol, 2008, 42(5) : 1401-1407.

[17]Peters G P, Weber C L, Guan D, et al.China’ s growing CO2 emissions—A race between increasing consumption

and efficiency gains[J].Environmental Science and Technology, 2007, 41 (17) :5939-5944.
[18]Wiedmann T, Lenzen M, Turner K, et al.Examining the global environmental impact of regional consumption
activities—part 2:Review of input—output models for the assessment of environmental impacts embodied in tradel]J].

Ecological Economics, 2007, 61 (1) : 15-26.

[19]Bows A, Barrett J.Cumulative emission scenarios using a consumption-based approach:A glimmer of hope?[]J]

Carbon Management, 2010, 1(1) :161-175

[20]Kar]l S,Christian L, Susanne D, et al. Justice and cost effectiveness of consumption—based versus production—

based approaches in the case of unilateral climate policies[J].Global Environmental Change, 2013, 24:75-87.

[21]Cao Q R,Kang W,Sajid M J, et al.Measuring China’ s carbon emissions based on final consumption[]J].Energy

Procedia, 2018, 152:853-862

[22]Mi Z F, Zheng J L,Meng J, et al.Carbon emissions of cities from a consumption—based perspectivel[]J]. Applied
Energy, 2019, 235(1) :509-518

[23]Wang Z H, Yang Y T.Features and influencing factors of carbon emissions indicators in the perspective of

residential consumption:Evidence from Beijing, China[J].Ecological Indicators, 2016, 61(2):634-645

[24]Zhang Y, Yan D, Hu S, et al.Modelling of energy consumption and carbon emission from the building construction

sector in China, a process—based LCA approach[]J].Energy Policy, 2019, 134:110949.

[25]Su B, Ang B W. Input-output analysis of CO2 emissions embodied in trade:A multi-region model for Chinal]J]
Applied Energy, 2014, 114:377-384

[26]Machado G, Schaeffer R, Worrell E.Energy and carbon embodied in the international trade of Brazil:An input-—
output approach[J]. Ecological Economics, 2001, 39 (3) :409-424.

[27]Long Y, Yoshida Y, Zhang R S, et al.Policy implications from revealing consumption-based carbon footprint of

major economic sectors in Japan[J].Energy Policy, 2018, 119:339-348.

[28]Wang H K, Zhang Y X, Lu X, et al.Understanding China’ s carbon dioxide emissions from both production and
consumption perspectives[J].Renewable & Sustainable Energy Reviews, 2015, 52:189-200.

[29]Long Y, Yoshida Y,Liu Q L, et al.Comparison of city-level carbon footprint evaluation by applying single—and
multi-regional input-output tables[J]. Journal of Environmental Management, 2020, 260:110108.

12



[30]Mongelli I, Tassielli G,Notarnicola B.Global warming agreements, international trade and energy/carbon

embodiments:an input - output approach to the Italian casel[J].Energy Policy, 2006, 34 (1) :88-100.

[311Dong H J,Geng Y,Fujita T, et al.Three accounts for regional carbon emissions from both fossil energy

consumption and industrial process[J].Energy, 2014, 67 (1) :276-283.
[32]Li L Y, Yang J. A new method of energy-related carbon dioxide emissions estimation at the provincial-level:A
case study of Shandong Province,Chinal[J]. [2020-01-15]. https://www. sciencedirect. com/science/article/abs/pii/

5004896971934375X

[33]Shan Y, Guan D, Zheng H, et al.China CO2 emission accounts 1997-2015[J/0L]. [2018-01-16]. https://www. x—mol.
com/paper/527136

(341453, M. EA F R IR SRS TR RN A ], PE AL « YR E5HIE, 2014(4): 27-34.

[35]Fan J L, Hou Y B, Wang Q, et al. Exploring the characteristics of production-based and consumption—based carbon

emissions of major economies:A multiple-dimension comparison[]J].Applied Energy, 2016, 184:790-799
[36]Zhai M Y,Huang G H,Liu H Z, et al. Three—perspective energy—carbon nexus analysis for developing China’ s
policies of CO2-emission mitigation[]J/OL]. [2020-02-25]. https://www. sciencedirect. com/science/article/abs/pii/

S0048969719358528

[37]Liu Z, Guan D, Wei W, et al. Reduced carbon emission estimates from fossil fuel combustion and cement production

in China[J]. Nature, 2015, 524 (7565) : 335-338.

[38]Jing Q N,Bai H T,Luo W, et al.A top—bottom method for city-scale energy-related CO2 emissions estimation:A
case study of 41 Chinese cities[J]. Journal of Cleaner Production, 2018, 202:444-455

(39147155, A IE REVR I PR iR HE R I 2= 4RIk [T ], AR 54R, 2012 (16) : 4950-4960.

[40]Feng K S,Hubacek K,Sun L X, et al.Consumption-based C02 accounting of China’ s megacities:The case of

Beijing, Tianjin, Shanghai and Chongqing[J].Ecological Indicators, 2014, 47:26-31.

(A1) T2, Lo, ). FE 30 4 0 iHER & L IR R ). ELFHEARLTF 7, 2017(8): 89-104.

[42]Wang F, Shackman J, Liu X.Carbon emission flow in the power industry and provincial CO2 emissions:Evidence

from cross—provincial secondary energy trading in ChinalJ]. Journal of Cleaner Production, 2017, 159:397-409.

[43] 5, Ahaml, THERS, 4%, (IPCC2006 £ [ o3 & UGS F48 /M 2019 TR M [J]. A5 TAE, 2019(8): 1-11.

(441 RANEE, A1, B, S5 o [ A SR HE BN 5 X A i [T ). BoR&e5r, 2016 (11): 79-87.

13



