202348 H
%254 54 1]

OB RO R (A 2 B R Aug.

Journal of Shenyang Jianzhu University ( Social Science )

2023
Vol. 25,No. 4

XEHS 1673 - 1387(2023)04 - 0372 -07

doi;10. 11717/j. issn. 1673 - 1387.2023. 04. 08

(1. PR PHES R 2 A 8, 10T YRFH 110168 52. T BHEA K 2= 38 L5 4 TR

iee it T 2 ST L B B R HE AL &
SBHER R R

o’ L NEE

O OEAHSIRAREFTRARERNAD 7 F, REEUR A ARG 8 X 20 F
A, PEARRHCWHE BAR, EA LA B REFIAET b2 — Ao L
HHRBEAFTINBERBNETZTNR, AREHESERRF 2L EArHEME S,
R T A F AL EA-CEF, Jf w2 A T L @ simib i, a5 b4
A A FI N L E AN BRI RIS E Z 04, MET a4t B 5045
HARR #B—FIFEEARLRETEEE, EHRSWERE T . B L ZAMILHK
A FAL AT VAR R A R £ KR AR A A EA-CEF AR RIS T #48
B F M AR AN T KB B RO AR T B L i S BoaR

B¢ ,iLT JLFH 110168)

WA AR SR T Sah

KR AR Tk AR B T OB HE A

R E 422 .X323; TULL1. 195

2020 4F, AR I T AR AR AR
T 2030 A i 18 B WEAEL, 55 140 B 2060 4F
RS BURR A B9 XU F AR, TR BE - 3R
AL R AL B 1T 44 R R S B B
L, AN T SIS AT 4R B B, AL B BOE
HA S HE i fE a5 ), 7B 2
SYIBOE SRS R ACEE N T, R
P B HE R A0 I 5 571 el A A 225G
FE Tk A A [ A S HE O Ry
IERSEERR B 8 T 2 T [ ) Bk
T FER )2 R HIEA S R S
WEICE R, TR A R 5 Z B 5K 5
AR P BB A 23T DT TH D 5T it
ARG T A G A B S T X £
Draki S R 19 QLS5 2 07 T B2 I 5 5K ZE 5

W #5 B 89 :2022-09-19

NHEREREL A

250 1N REAEL 43 A 9 5 e HE i PR 3k )
SRR AL , AR T RRHERCR 3k | fgfE
SR B IS N T S AT RS EAS Y
HERAPE  (HIZCSCEROR M 25 A T3 45 R g —
PRBE S AT B Sk T AR A5 I T RE (L F S
St T AR HE” BT S b DR I Y
TAEAE SR TRk B A L2 T
i IX 5 480 FR B 22 S IR

5T A O SCHk A B, 45 5 REE o br
(Emergy Analysis, EA ) F1 ik HE il A 7 15
( Carbon Emission Factors, CEF) % {Ii EA-
CEF B HE RO SR W 25 R G —Fr
[ e S WE S 4 B o O =X [ T TR N
P (A AR 1A, N FH BE(EUAE P X TR B - A 50
YA B R HE A2 T PEAG

BEETH T TE SRR 400 H (L20BIY010) ;1T 748 B 2 M AR B (1nms202140)
TEEB N A (1978—) , B T TILBH A Bl 2%, 1+,



554 B AR TR L S A B BB HE N 555 ps HE R AR 5T 373

— JRE T B RRHEEN E 5N A%
1. cHE R B Fi%

T HEAIC R I 2B 77 1% gl ok 7 rh By R TR
THFE T A A HE 5 o e R ke R] 12 g 52
JRT AR B VR T AR 15 Al HE s R -0 5 ik
Heboi, % A5 28 1T A EIBUM ) AR AR
fb% '] Z= 1 25 (Intergovernmental Panel on
Climate Change,IPCC) (1A 7], o] H F ¥F44
fEiS RS2 2o

AR T i BEA A

CC(,z:;M,.xEFi (1)

M, =m,x(1+0Q,) (2)
X C,, WY A =i CO, AYHRICER ;
M, Wy A o A SRR T B
m, A UM Tt #8550 A SR R
i O, A HEAAU T AR AN AT R A Y A A
FEiE EF, W) S0 FHAS | R SRR SR
IR 5

NG A B 2 TR E L S
2D BB AR Mz i T s | s
11 R 4e s Pl 5 A BB By, 45 B By
B HE TS PR A0 45 A | BRI 8 P i o
A PR IR S BEIRIHAE S . B E TSI I R
SETEIREE 2 S AL B B, BT R 08 ke HlE T
PR 32 B A HE ik R S5 AU R IR #E
e R+
2. EES TR

REME ST A REE AL AL R AR R 5
WP e 4 e 6] — RGN AR Ry Bt
PR B 57 55 BT AL K B A 4 At R H:
e B A1 OK PR RE AR, 067 O oK FH g 4B B
( Solar emjouers,sej) ) AL I BT 43
S T T i RE L 95 55 2 I, R T AC
(3) ~R(5) ., BMERIHEAL N

E(sej) =M(g) x7(sej/g) (3)
E(sej) =N(J) x7(sej/J) (4)
E(sej) =V( 8) x7(sej/ $) (5)

AP E NBEME; MO BB N O RE BT
FE5V MRS e 7 MREEAL R, BB
Pefs B AR 25 B RE B BT ™ i, EE

5595 MR 55 S5 AN n] He RS B 100 H A% 5
Gt — B9 B AN——R B BE(EL, A TT0S i 504 m]
PSR TITA
AR REEEE X E SHEAT AT RS I
P ATAT L BEE ™ R PRBE TRl fp 2k
R AR
N

Yig = F ( 6 )
N+R+F
Yiyg = F (7)
Yeyr
Yo = R
ESI YELR ( 8 )

KR N I F 53 50 8 58 IR R (B AN T
BT R A A 8 TR 5 Yo O BRBE L4
B Yoy NRE A 38 Y N AT RS K etk
Febr ., = IOAH B 5 REAE Z T AR 45 5 40
A RE AR B RS 3 F TR B4 R4 ia
RS KRS s 2 e AR A URE
SERERRIBESE ™ (WLIE 1), REMEAMI LTS R,
N FF 3 A0S, vl i Bh A (6 AH & v i) %8 5
2k BB A ] RS LR SRR AR AT VAL, 4
Bz FRBEELS T Yo Yy M Yigro

»-0.00
1.00 F

0.60 0,2'5 0.5,0 0.7'5
Bl 1 RS AR A ST
3. EA-CEF iRz E R E
FEIREE A Y i R, A RE(E 4
MHBIE AR X 38 A [) s s i B HE R PR 7, 4
i EA-CEF Btz iy 2N b
RIS 2 W T AT, THREAKH
2 Cun = X5 x gy @
K :Cr,,) FH kW (CRLE A TR BE
T AEARL) A R T AR A R HE A A,
Rk 2RI G B (AN B AS B Y e




374 DEPHAE IR 224 (A Bh2AR)

525 4

iw i BBMH) ;7 MREMEFEIL Ry NHGE
I RE(E S5 H%5(1. 05 x 10° sej/T) ,1 kW « h =
3.6 x10° J; 7t = i FH H HE S i 1. 380
kg CO,/kW - h'"")

Zc(co2)k=2Ak Xy, X6, (10)
k=1 k=1

by, A AR R 2. 930 x 107 T HY
R 8, N 2,930 x 107 T B4 N TRHE
e DL G

Zic“”“ =,;Bk Xy, x1.380  (11)

P B, Nk KRR BUE v, I
AL & BER BE TR #E

RS TE TR R AR HE A SE B

1. B#R

AREF LT IL T AT R/ N 52
EEEHE, JE T b b X S 7Y (1) YR Bt 1
U, SR I E SR B Ty A b, SR S
21 398.98 m*, EfE 40.5 m, i | 18 2,
MR 22,500 A B Witk IREE Rk
WrECRE(E sh R anE 2 s REE+ kiR
DL SCNM R B @AM A Tl K H
ML IS HBRR R REIREEA ; @A HE  ALAR N

TS5BS S A g i e
JEIR T3,

HAth -
S

S~
mL

O T

(i

CapFAN

B2 @R ERy L B s A%
2. BEEDHT

BEAEVF M 15 b A 2 02 A H BE (115 2
3B TR A 0 5 3 BB (R % T R 5 Ry 5 —
AR PHAEME ", B NSO R R 5T 1 &
P AT

ZE M PR BE 1 AN R T A R S RE
WA LSRR 1 iR, WHEE SRR
3.06 x 10" sej, REEL IKUE ANH I BEAE
A EREE 91.41%

mEwL || AT
o Rk

S

&AH
||H

R WRETEREEEM R EE SR ST

MR FR MR/ kg BEREELR/ (sej - kg ™') PR EBEIE/ sej HEE/T  HLBE/ (KW - h)  BRARECR/t
TREET 10 267 419.26 1.81 x10' 1.86 x10" 1.77x10"  4.92x107 6.78 x 10*
K 2 447 349.83 2.59 x 10" 6.34 x10"® 6.04 x10" 1.68 x 107 2.31 x 10*

il 434 087.61 6.97 x 10" 3.03 x10" 2.88 x10" 8.00 x 10° 1.10 x 10*
Wk 53 013.55 1.52x10" 8.06 x 10" 7.67 x10'2 2.13 x10° 2.94 x10°
Nk 194 942.58 2.52 x10" 4.91 x10"7 4.68 x 10" 1.30 x 10° 1.79 x10?
ikt 362 560. 43 1.00 x 10" 3.63 x10"7 3.45x10"” 9.59 x 10° 1.32 x10°
v 316 588.27 1.00 x 10" 3.17 x 107 3.02 x 10" 8.38 x 10° 1.16 x10°
b3 39 960. 58 7.87 x 10" 3.14 x 10" 3.00 x10" 8.32 x10° 1.15x103
K 100 302.75 1.69 x 10" 1.70 x 107 1.61x10"%  4.48 x10° 6.19 x 10?
AHLHRE 14 204.72 6.88 x 10" 9.77 x10'® 9.31 x10" 2.59 x10° 3.57 x10?
it 19 442.21 2.52 x10" 4.90 x10' 4.67 x10" 1.30 x10° 1.79 x10?
Akt 24 194.26 8.79 x 10" 2.13 x10' 2.03 x 10" 5.63 x10° 7.76 x 10

A4 962.35 1.27 x10" 1.22x10'° 1.16 x 10" 3.23 x10° 4.46 x 10

kil 168.00 6.77 x 10" 1.14 x 10 1.08 x 10" 3.01 x 10* 4.15x10

S PR 1 A AR T T T LR A5
HSREEEITT R R NEE 2 PR, fRE A &
9 8.06 x 10" sej, HL & S ARHL X AEALFN
B i i Re A A it TAHLLE BB 63.15%

3. EF EA-CEF =B BRIz E

L9 PR E A SR AR HE O S
ANF(9) BEATIHEL THRSE T SRk HE A
RS R ATX L dr . BT 3R 1 Al 4%



5 4 1] 2

A TR GE L U B BERRHERC I 35 i HE B AR AT

375

PRI MR PHBB AL, 28 % 2 AL 2 g g™
H-ph AL BB B, B A B HE
LN 1 PR, BUitE THLARSE % A BkHE
TR EAR: PR IS BE (L Fi BE , P-4 060 [
A RS B R RO, SR p SR 2

it THUARIR 25 B HE R AN 35 2 B
Mt T HL AR 8 v i H =X (10) | =X
(11), I FH AH R %% e 22 B0 00 550 1 Al HE i
B R S T s S ML BE RE
Sk TR A R R 3 PR,

R2 R TER I EE TS A RE( I SRR SE T

EEII R B/ Reffbib% fie
s R B H(fjg%/ o /i- B e
R 1 ARAIL 45 2 9.00 x107  2.19x10'®  2.09 x10" 5.80 x10° 8.01 x 103
KFAERBIL 100 1 2.00x10"™  2.00x10"  1.90 x10" 5.29 x10° 7.30 x10°
P 45 1 9.00x10'7  9.00x10"7  8.57 x10" 2.38 x10° 3.28 x10°
2 i HL AL 32 2 3.20x107  6.40x107  6.10 x10" 1.69 x10° 2.33 x10°
PEFEHL 15 2 3.00x107  6.00x10"7  5.71 x10" 1.58 x10° 2.19 x10°
T L 15 2 3.00x107  6.00x107  5.71x10" 1.58 x 10° 2.19 x10°
K A 7.5 2 1.50 x107  3.00x10"7  2.86 x 10" 7.93 x10° 1.09 x10°
AT WAL 5.5 2 1.10x10"7  2.20x107  2.10 x10" 5.82 x10° 8.03 x 10°
BLIE 2.2 3 4.40 10" 1.43 x10" 1.36 x10" 3.78 x 10° 5.22 x 10?
B AL 2.8 2 5.60 10 1.12x10" 1.07 x10" 2.96 x 10° 4.08 x10%
I AR EhHL 1.1 5 2.20x10"°  1.07x107  1.02x10" 2.83 x10° 3.91 x 10?
AL 2 2 4.00x10'®  8.00x10"  7.62x10" 2.11 x10° 2.92 x10?
K T4 3 1 6.00x10  6.00x10'  5.71 x10" 1.58 x10° 2.19 x10?
K T RHEHL 3 1 6.00 x10'®  6.00 x10"®  5.71 x10" 1.58 x10° 2.19 x10?
AR Z ALK 2.2 1 4.40 x10'®  4.40x10"  4.19 x 10" 1.16 x10° 1.60 x 10?
%3 i Lz ML REAE H i S ik HR
) HEPLREE T N N
B2 R i/ A9t PRy, FHAES, bR
Will/kg S8 kg HLAE/(KW - h)
Je 2 AL 25 — 60. 80 — 1.457 1 0.616 1.364
R R 30 — 58.75 — 1.457 1 0.616 1.582
A #HRZE 15 31.34 — — 1.471 4 0.620 0.429
57K 4 20 30.21 — — 1.4714 0.620 0.551
TR BE L HRT-HL 30 — — 23.14 1.380 — 0.958
XoF 5 A g o R BE (P AR TR BE ) Y x4 IREETEFRREITHIERITM S
TRHEBCR T3, B T A S B HE ik X £ e Aefifbs  wATE iEk HUH
PR 5E3% AR M EA-CEF B SEB0MtFT I R - o
ok 19
PO (AERNR BA-CEF Bff sy LA o
BOEABE R R R AR TR, I ppmm 1 ReNeF  a87x10
LI iR BE - B U A B A A S L HHRBE  Yux  (N+F)/R 10.82
WO IR TEAE B % Yeyge  (R+N+F)/F 15.99
5 4 - = FRELRRIEEL Yest Yeyr/ Yer 1.48
= : o HE )
ETW M BB HER R EEE A
1. BEEIEHRITE (1) BIRL AT

FT L) IR E AR T S R
i T RE G | Be VRS 8 AR 2
gERLINE 4 iR,

HIBE IR S A (DL IRT 3) AT LUA TR BE
TR A R b oR] BB IR AR R A
LGRS BAR, FRBE 0 23 Yy M 10.82, 24



376 DEPHAE IR 224 (A Bh2AR)

525 %

Yo > 10 B TREE -+ HE S BRBE A T 45 780
M IRLR N R BN S s R AR (H N A
d7 FUAR K R VR LR F T LG AR S A RE
B F 5 IR/, Yo 58 IRZ F A XN,
Yevr =15.99, >5, KPR Gh — IR BRIEZE A
WZ Yy [AAXRA, UL — K BEIR h 2
ANAT AR

v v | 0.25
/\ /\ /\ R=0.085
1.00;/ \ \/ \/ \ \/ \ \,0.00 Y=

No.o 25 050 075 1.00 F 10.82
B3 REEAHEREEL M
(2) BURZL 43 b7

BRIRRER ] T 00 B i — BT IR A R AR
4 4 R A i 5 R ) 5 TR 2 B DA A AL
AR B OC AR X BBk 1 A2 6 2 J] B 50 AR AT
W, HEURE T (WK 4) TR
H R B s SR Al i i P AN T R B R e
(A 5 AR, B AR AS nT ST BB N Y o
P b 3 2 Al 7 288 ¢ 500 B 1A R G 9 LAk
AR,

0.75

I
( ‘ 0.25

1'00% 0.00

N 0.00 0.25 0.50 0.75 1.00 F

B4 RefEAH R BURL b
(3) AL ot

HI TR 2k (WLIB1 5) mTA, TR BE 1 A3
YRR TP B TR EEME Y =1.58, >1, <5,
R —E IR ZH @AY B —Er
AIRRSEPE, 25 Bk, @A A AR b B

REE ™ R FEMRIR S R, R F N Z
() 3K 2 — A5 B S5 4 L), AT DA i e 50
YL R R R R

075/ .7 o=
T a AN
1'00,/”.’\/ \/ \/ \ 0.00
N 000 025 030 075 100 F
5 ARAEAR P AT RELEER A

(4) RheUlHE S it s A2 R

FETHIRL ST, A A B AR R iy
TREE T HR, S AT AR SRR TS N, 2
FTRT—ME, RYIH— KR 2, Jf B3
B SR B B, F— 20 U I R — IR g
JEARATT A BB YR | LE R, IR, AL
ANATERA R O L, AT AR i A AR D HE
P B o3 B PTG A 4, 2 AT A BT R
7 LEHEIN, RN AT PR AR SRR N 7 L b R R
RSB B AR S RGN IR 3805,
PR HE , A AL B K2 i = A 0 KRS
Bl FET AR AT il A, EE S AR Y
FIRFELAEAR Yoo AW T BB 5, 3 R
H R GE T B FY A BRI TRy ) R
J& PR VT AR A SO SRR D T Y
25 M Bl A% G5 SR B A 1) S (o iR LA AR
25 L RTIR AN E AR YR S AT A B O L
SRS HE SRR HE T IR SR 2

TREE T R e TR b e K ik HE ik
i A, 35T EA-CEF AR (1) fic HE
R, i — 20 3R R E - A ARt T Y AT 4
VEME A EE S A0 B B Dl HE i 3K 3 X 2
TR GRIREE A = S R AN AT A AR IR et
K, FEAE A BRI &, Y Bos Ak
HEBCE G 2 SRR A . SR SR iR B
RSCIEG 7S 4k el 3 (A R (874 3/ Q) | I e
AR A 72 AT e R K AT A 4 T
L5, 0 TR EE & ik A DK A S
T, BEImER TR BE - AR B AT AR BRI o L, R




5 4 1] 2

A TR GE L U B BERRHERC I 35 i HE B AR AT

377

ERPREE SR B i BEA™ 3, A X TA%
Guikeist £ A A T AR A KR TS K
4y SR TREE L AR it Tl R RSk B AR
e 1A SRR A o L, 98 TR H AR IR
ARG, 358 1 P A TR BE b AR A, k2P
R T PREE 0% 40 T IR BE A S 1L
Byl RS

Mm% &

&Gt HE R PR - T S s 4 B
P AHAEATR) DX 3 AS [R) Bisf s, 152 25 ARG 45K
1117 P — B (43 Mk TGk 3R P B HE g i it
FIVEAST , BT T4 4 () EA-CEF % B A Ak
e HE AR T35 S e A s R 2R
A SRR HE R A R AT 3 RV R
Lt BRI RERE T 3l , K 0 Ak 2= B b B A L5
NTBUSAHEDR 3 R 28 43 BT, Ry S0 A] R4 & e
RUETEENSEEE, [, EA-CEF #%
SRRV AR ST A% G e HE R 0 B 1 B ok
1 WA TR R IR 25 (H, 5 R T X k22
SRRSO Ay S ) Bl I R R 1 1E A O
FlERHE T PR, b s S0 AR BRI HE T AE$2 4t
TR RE, Ak @ S HE bR AL |
LT B T I,

ST T R B 5B RS+ Y1k
B BEm I HED R A%, IR BEE 1 S ki
PRI TTHRAE T AT, 38 28 2 i Hv] 5 BE VR
7 B R AT R AR AR, B AR AR R
IR EE 7 385, 8 i S 57098 1A ) T i B ) ke
W, E— 25 U R AT A D HE (1) BE v
J1, B 7 W HFR LR,

SR

(1] TERKFESTREHF S 0. E K6
SRR KRB 5T RS 2021 (BT L )
[M]. dbat, A EEE S Tk AR AL, 2021,

(2] JEBE, ARE R P PH T BE A SRR HE A e A
B AT REVEART WS [ ], L PR S R4 4
(H2FERR) ,2017,19(5) 1509 = 513.

(3] XAk, %, XI5, = N Mk HER % 5
FriEpE s e R [T ], Bl s 2014,34(2) .
248 —258.

(4]

[13]

[14]

K5 R R, R AF BT REE AT Y TH
TR Mo M [T]. Tl 857, 2013,43
(10) .24 -27.

TR TR, T REAA A B HE Rk 1 2
SUAT 5 S M XS PR AG RS [T ], Sl 3
2018(11) :103 - 106.
TREAE, 2R, SR, A A HE AL S Bk
SN ITIERIFE [T ], AERUR =224k (A4
B ) ,2015,51(4) 1639 - 646.

WS A, B2 7. S AT R RR(E 4
HriM]. dbnt A2z Dol 1 i, 2002.
GIANNETTI B F, BARRELLA F A,
ALMEIDA C M V B. A combined tool for
environmental scientists and decision makers:
ternary diagrams and emergy accounting [ J].
Journal of cleaner production, 2004, 14 (2) .
201 -210.

XA, 2R IR B LA AL AR BE(E T
Mo TAHEFRIX[T]. RBEE,2017(9):
125 - 129.

ZRIGE IR . 2 e X A Sk I TSR B R i S s
WFFE (M. BT ST TR ikt 2021
ERGEIH eI gt v, o B RR I gE T4 4
2016[ M. Jbat: St ik, 2016.
PG, s aRr e o A Ml ARk 7 e e Y 0 ) ok
VR4 53 BT - S5 T4 09 A A TR T A
BRI T ], SRR TS, 2019 ,4(2) :58 - 75.
NILSSON P O.
emergy and environmental decision making[J].
Forest science,1997,43(2) ;305 - 306.
BROWN M T, ULGIATI S. Energy quality,

emergy, and transformity; H. T. Odum’ s

Environmental  accounting;

contributions to quantifying and understanding
systems [ J ]. Ecological modelling, 2004, 178
(1):201 -213.

BROWN M T,ULGIATI S. Emergy evaluations
and environmental

loading of electricity

production systems [ J ]. Journal of cleaner
production,2002,10(4) ;321 -334.

ok, ol RS U THLESLTRR
BEME AT [J]. AE AT (FARMR) ,2012(1) .
32 -37.

WRAR o, B T ReAEAH B 0V vl A S & T
R R & RAE A LU AR A B[ 7],
HER T ,2019,35(4) 165 -70.



378 TR 2224 (FEaBHER) 525 %

Research on Carbon Emission Calculation and Emission
Reduction Path in Concrete Building Stage

ZHAO Yu' ,LIU Lu' ,SUN Yang® ,SUN Siyuan'

(1. School of Management, Shenyang Jianzhu University , Shenyang 110168, China; 2. School of Transportation and Geomatics
Engineering, Shenyang Jianzhu University , Shenyang 110168, China)

Abstract : The rapid development of science and technology has brought about increasingly serious
environmental problems,and carbon emissions have become a universal concern around the world.
China has put forward the " dual carbon" target accordingly. As one of the pillars of the national
economy , effective measurement of the total carbon emission of the construction industry is an
important prerequisite for carbon emission reduction. Based on the combination between carbon
emission factor method and energy analysis method, the carbon emission accounting model EA-
CEF is proposed and applied to the concrete building stage. The phase diagram expression in
physico-chemical science is introduced to analyze driving factors of carbon emission in the
concrete building stage,and the energy phase diagram and index evaluation system are constructed
to further evaluate the sustainability of building development. The case analysis results show that
the top four carbon emissions of concrete buildings in concrete building stage are concrete ,cement,
steel and paint; the EA-CEF accounting method has improved the accuracy of traditional carbon
emission measurement methods, taking into account regionality, timeliness, and sustainability,
laying the foundation for the research on carbon emission reduction paths in the physical and
chemical stages of buildings.
Key words: carbon emission factor method; energy analysis; carbon emission reduction; phase
diagram
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Research on Level of Low-Carbon Development
Assessment in Liaoning Province Based on the
Entropy Weight-Topsis Method

LI Yanyan ,GAO Tong ,QIAO Yan
( School of Management, Shenyang Jianzhu University , Shenyang 110168, China)

Abstract: The construction of low-carbon cities is an important part of achieving the “dual carbon”
goal. Based on the concept and connotation of low-carbon city,the evaluation index system of ur-
ban low-carbon development is constructed with 20 indexes from five aspects:economic develop-
ment, social progress, carbon sink, resource utilization and energy consumption emission. The en-
tropy weight method was used to empower each index,and the TOPSIS model was used to evalu-
ate the low-carbon development level of Liaoning Province from 2010 to 2020. The results show
that the most influential factors of low-carbon development in Liaoning Province are the level of e-
conomic development and carbon source ( industrial structure ) , and the author puts forward the
countermeasures of low carbon emission reduction from perspectives of industrial structure , related
policies,energy structure and business environment.
Key words :low-carbon development ; weight-topsis ; Liaoning province ;carbon source
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