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Prediction of carbon emissions and analysis of influencing factors in urban areas

considering electricity consumption in key industries

DENG Xing, CHEN Wenjun, WANG Pu
(Nanjing Power Supply Company, State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210019, China)

Abstract: In the context of "carbon peaking and carbon neutrality", carbon emission accounting results are an important
basis for the government to formulate carbon emission reduction policies. Due to the difficulty in obtaining data required
by regional carbon emission calculation, traditional calculation methods depending on these data have weak
applicability and low accuracy for carbon emission calculation in urban areas. To this end, a method for predicting
carbon emissions and analyzing influencing factors in urban areas considering the electricity consumption in key
industries is proposed. The conversion relationship of electricity, energy, and carbon emissions in the regional key
enterprises, residential buildings, and transportation is explored. The carbon emissions of various industries in the
region are calculated based on the carbon emission data of these enterprises. The dynamic time warping (DTW ) model
is used to calculate the correlation between these industries and electricity-related carbon emissions in the region, and
key electricity consumption industries in the region are selected through box plots. A regional carbon emission prediction
model is established based on a long short-term memory (LSTM ) network, and the prediction results of regional carbon

emissions are obtained. A regional carbon emission influencing factor analysis model is constructed based on stochastic
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impacts by regression on population affluence and technology (STIRPAT) model. By taking the urban new district in the

eastern region as an example, the carbon emissions of this new district in 2022 are predicted, and the main influencing

factors of the changes in carbon emissions of the new district are analyzed. A reference is provided for carbon emission

prediction in urban areas considering electricity consumption of key industries.

Key words: regional carbon emission; dynamic time warping; long short-term memory network; stochastic impacts by

regression on population affluence and technology

VAR, BEE YRR Tl A BB Ak R PR A
PE, ARk HE R SRS s IR AR
T, Vol B 4 Bk AL B, P T 2020 4R 4R M T X
B H bR S RS IX — H A, [ SR
T7 A& BBURR T V2 A it , B Rt R4
AR KA b E RE TR L THAE 48 ), b 77 BUR B & Al 45 3
F8 i I 3 B ) A DR HE B

e Tk 2 T A ORGP ) e el A SR 4R
BT RS SO A S E ST B R T
SCHRLA-6 JRAS TS Al BAR A5 T4 Tk 6E
5 FE 36 B A B HE s 1 et . SCRR L7 1) 0 1
RIS, oAt 1 Fp [ K P AT ol ) B HE T 1) e, SCRiRL S |
K Z 02k [l H , B0 1A [R]85 R DR 2030 4F
AR B HE s o AL RVANT L B HE i i BT AR Lt A
e Bl 1 A AL T A 98 8 5000 7 ¥ A Ak B 2 P A
57 R RE AR LA = 2T fRe ) k(10145
B % %S 43 % (empirical mode decomposition,
EMD) AL 7 2 880, X6 Bk HE 5 i 3047 000, A 4%
i AR T e HE TR B A E 2 1 T I Bl M R AR X
T S5 R s o SCHER[11] R 25 5 s e ik
SCRE L 8 1 5 AT B T 2016—2020 4F L
ST AR HE R o SCHRL 12 1%t EeAe A7 1 #2245
AELPE [ W1 i 307 R A A A A X ARtk HE T
R ST 235 2R, Jh A 25 I 4 8 0 e v . SCHR(13 ]
I 22 2 N T 28 0 45 A R T 17 4 [ 5 1) e
HEl i, o3 A 1A [A) I o2 A e R R i A . X ey
152 WA BE R A ) 1 5 DX L i s ki 5 4y
W BEATHETE o AHH T, RO A BE 23 A M 2T L IX
F18) Btk I Tk e T AF 5T 4520

e HE TR Wiy DR 2R B 6] T e HE T 000 Y g
WCHE 7 S e A R PR, N HEBR B HE AR T A
SO PR SR IO ST AT AR B2 R DR AR A e 0 DI
HERCRE 5200 R 3R 20A 105 B o SCRT 14 136 2o itk
A A J Y BE HIL A Y B B 5 e PF A 452 AU (stochastic
impacts by regression on population affluence and
technology, STIRPAT) , 73 il D\ DX 3 )22 10 11 7 WE )22
T3 B 1 b AT R B SRS P 3R . SCHR[ 15-

16 ] 2R FH X £ 24 3t [ 48 %5050 fif A5 3 (logarithmic
mean divisia index, LMDI) , 4387 T 38 7 filk HE ik £ 19
SO [RZR B 28 5 WAL J2: el e+ i 8 ) e
BERYIE T H R o SCHRC 17 JH R HT LMDI 87 1 58 )
i <2 B HE T B RS R . SCERLI8] B T R4
By B A T 2R R B SR A AR X X
Sl HE T A SR O S B T R SR A A
o4 ) i R L A

e FE A HE TR ZE R R R IR U A HE T e
7RIk 8806 o Horh v I B At Btk HE ik 3L o 3 AR PR 4T
S HE Y 4020 DL B L H T A IR Y X 8 e
U5 e e T s A s 8 HUE e R I 7 i )
- A A5 P B8 DX HE T 58 T 0 AN

BEXF I 81 B0, A SCHR Hh 2 T S AT L
B 189 S8 T DX sk R U B HG 5 i DR R g3 B
I TE ok RO N Tl AN B e o | B e S A AN
TH B - HE TR 450 5 2 5 A i Jas A ol % B8 Al
HEAT 4325, IFAZ B4 T Ml AR DX S8 e HE o 5 AR U )
H 3 25 1 18] B 3% (dynamic time warping, DTW) J57
B FHREAT L A R A 3E 5 DX g ik
TR SC IR 5 B, I A 7 B T T 3 12 9 4% (long
short-term memory, LSTM) [y X 35k fif HE 5 i ) #2
Y75 380 DSl e HE 75 B T 25 2R s e L HE A T
STIRPAT Ay DX I8 Hl T e B R Wi IR 32 0 M 4 2
FF L e [ 2R 350 308 T R XA SEIE X G, X A20R X Y
B ik Ak AT B, I 40 A LS e DR SR, W07 12
8 A P 5 T A R AT BRI

1 ZFEEATULEANERENEHTX
S HE R E T B E 2 mn E R o

AR SO T B B HE TS i DX B T I AT BIX
TE o FRT, 3k T DX 2 ) 4 ik HE e T AT R B
Ko B A S5 o3 A -5 I B S K gl 4 A
BRSO Y 2 A AT M FR D I Y A 3T DX R e
HE A TN K R i R B O A o 2 B B ACHE e
W LR o e L, Co o HTREAT Ml B HE o 5
N R izA7 W2 5 e HE R 38 A lk s n izl



186 LN I .

L:j

E5a PN % Eild 2025 4F 11 H

Al T FE 1Y BRI 2R BB i E O AT A A Al
55 R RE VR YRR 5 5 kO HS R R R B 4 R A AR T
BN R B ¢ N R RE TR A B HE A R B Co i
FHRE T B0 — A AL HE A & 5 e, 20 (SRR IEAT ]
(e, WA, e, W RRTMAE, e, MWL
AR AAE ) 5 C o A 380TH X IUIE % 32 38 — AL ik
HERCE: s Vo BB 09 4230 80 s Dol ol FH R R
T AT B R B 5 C, o A8 AR ¢ 1 A2 Sk R
THFE S 0, HIARL BB K U s, 3R AT R
FHAREAT M 1Y 56 ¢ 28 FH BB ; C, Wi 78 ¢ i B i) 2
W HEC L j=1.2.3; C, 37 DX Sl itk HE il i 5 1ok
DX ok e HE ik 5 P o N T Y B O N3 Xk A
SME s TR AR IR 5 G i AT b Be U5 I 2% 45 1)
(i IR A Tl i 5T 2% 4 T i Xk e R 2 P i L
)5 E o KR ST ML R U558 B 5 Ina R #2100 5 e
FIBEALER 2T 50 o od 43R N B B N FE X 3k
Az 7 RE SR DG IR RE IR TH 2 45 AL L 5R OC R AT Mk AR IR
o AT R AL

| BT D SR |

! N n n !
HBEAE Co= 2] D E ks TEECo=D ey
| j=1li=1 i=1 |

B Cps = >, (VoD Cropyee,)

| S 17X B e L |

| R T STRIPATWEHEA TR M2 |

¥ STIRPAT % g
In /=ln a+bln P+cln B+ <€—— i I
din G+kln E+e fi :

B 1 R R SRR HE A T AW v B o A AE 42
Figure 1 Framework for predicting carbon emissions and

analyzing influencing factors in urban areas
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