55 44 55 1 0 S & 7 i Vol.44,No.1
2024 4F 1 H ACTA ECOLOGICA SINICA Jan.,2024

DOI; 10.20103/j.stxb.202212163611
ZEUL, KA BURERS SRR, 0 T SR AR B DX Y 111 75 cHE RN 25 R AE B HEPE A A2 2524 41,2024 ,44(1) £ 143-153.

Li H, Zhang H, He G Z, Zhang X Y, Liu Y.Spatio-temporal characteristics and reduction evaluation of carbon emission from the perspective of Major

Function Oriented Zones, Shanxi Province.Acta Ecologica Sinica,2024,44(1) .143-153.

BT £ Th8E X By Ll 74 & i HE 3BT == 95 4E AR HE VR

Fosl ko oat A RER L B
1 ILPYRAE R GBI BE, RJEL 030006

2 NP R2EE R BT, K 030006

3 R ERERE L SIS O 5 KU E S E R E SR E, et 100085

4 P EBHERERAE, JLAET 100049

PR RO R v Sl 2 S HE B AR  RER S 2 A N S 0 AT 35 2 e O TR B LA B HE RO R Y S A A A B T kv
HERRAL , 2 R T RE X A St vl HEFE it AR & o T8 % 0 e 9% S5 IR AR I B A . AT E LA R 28 5 48 (0 LI P 8 M A S 42
R BP 2 45 AL T A A O GDP B IAIKT S RE R B 25 3R I K A Tl T AR T AR X Ik
HERUZ B 32 R RS R B 43 HT  Dagum 38 28 BURNIS [0 1) 56 55 735, 400 T EARTIBE X8 HE R 25 FRAE B HE R X
B2 I BB HE N, SRR (1) MRS F |, 2006—2020 4F4% 35 (AT AE IX B Hl il B 5% B0 47 18 K b 3 | oo
KR FR P T ST & K (48.08% ) >4 7 i T 771X (38.13% ) > 5 A= B IBE X (33.95% ) HIASAE , 5 4% X 8 f Dy RE 5 o7 F 7
B85 EAHDE, (2) WNASIEAR KA , FORTIRE X (923 () 42 BERAAE 55 LU PG48 < WG LL e — 1T A At e 38l G . 305 1 & IX 38
23 (AL RAR Jr e R R, 4 TR LL P A48 s, e 7 i 7 X EE AR ST RE X AR TR AR AN B3 M A AR AR TR, (3) Wk
HE D325 5 43 4 22 B LL P 28 s DX ) 22 S R T e 4, BRI JE R B HR 2006 4R 11 0.505 T [ 2 2020 471 0.498,
AEH N R 0.102% , T 3 HF R XA 2 AR ST RE X Z M9 22 FR SR 22 R 0 F2ORIR . (4) BRIBCHEBCR PN R FARTIREIX
THE ORI R W a3 F1 A5 R X R U HE Ak 0 2 v T ™ b 7 IR AR S T RE X, T X AR RE X e HE
T AT, 456 FLT B A, ST X AR S AR D) B X DB HE AR AR & JRAE I . A SC ok 38 6l B TR 9% U 8048 {1 AN St 22 Ak
REHE ORI L T Rl 5%

SESBIR  BHE ; WHEE A s AT REIX ; ILPE A

Spatio-temporal characteristics and reduction evaluation of carbon emission from

the perspective of Major Function Oriented Zones, Shanxi Province
LI Hong', ZHANG Hong"** | HE Guizhen™*, ZHANG Xiaoyu', LIU Yong’

1 College of Environment and Resource Sciences, Shanxi University, Taiyuan 030006, China

2 Institute of Loess Plateaw, Shanxi University, Taiyuan 030006, China

3 State Key Laboratory of Urban and Regional Ecology, Research Centre for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China

4 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Carbon emission accounting is an important basis for achieving greenhouse gas emission reduction goals.
Clarifying the change of carbon emission intensity and evaluating the effectiveness of carbon emission reduction is vital to
implement low-carbon development measures from the point of view of the Major Function Oriented Zones ( MFOZs). This

study took Shanxi Province, a typical province with high carbon economy, as the research object. In the MFOZs, the BP
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neural network model was adopted to build a carbon emission accounting model based on the district level carbon emission,
population, GDP, the sum of digital number, vegetation coverage, and urbanization level. Using the methods of spatial
auto-correlation analysis, Dagum Gini coefficient, and time propensity rate, this paper analyzed the carbon emission spatio-
temporal characteristics and its regional differences, and evaluated the effectiveness of carbon emission reduction of the
MFOZs in Shanxi Province. The results showed that; (1) from the perspective of time, the carbon emissions of the MFOZs
presented an increasing trend from 2006 to 2020. The growth rate was in the order of the key development zone (48.08% ) >
the main agricultural production zone (38.13% ) >the key ecological functional zone (33.95% ), which was significantly
related to the functional positioning and industrial structure of the MFOZs. (2) In terms of spatial evolution, the spatial
agglomeration characteristics of the MFOZs were linked to the unique topography of Shanxi Province. The spatial
agglomeration pattern of the key development zone was relatively stable, while the main agricultural production zone and the
key ecological functional zone were not significant. (3) The overall differences of carbon emissions in Shanxi Province
presented a downward trend, and the total Gini coefficient decreased from 0.505 in 2006 to 0.498 in 2020, with an
averagely annual decline of 0.102%. The difference among the MFOZs, especially the difference between the key
development zone and the key ecological functional zone, was the main source of the overall difference. (4) The carbon
emission intensity of the MFOZs exhibited on the decline, and the effectiveness of carbon emission reduction of the key
development zone was significantly better than the main agricultural production zone and the key ecological functional zone.
Based on the analysis of the carbon emission and combined with functional positioning of the MFOZs, the targeted measures
for emission reduction and low-carbon development of the MFOZs were proposed. It is of scientific reference value to
formulate and implement the differentiated energy saving and emission reduction policies for the Chinese energy resource-

based provinces.

Key Words: carbon emissions; reduction assessment; Major Function Oriented Zones; Shanxi Province
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Table 2 Emission factors for different energy

REIR A TR HERF 10°C/10* CARMERE || BEIRAGFR HERUEF 10°C/10* ¢ brifedt
Energy Emission factors Energy Emission factors
JEHE Raw coal 1.83 75 Gasoline 2.99
YA Cleaned coal 2.31 JHM Kerosene 3.1
HALPERE Other washed coal 1.33 4E7 Diesel oil 3.12
FUIE Briquettes 1.6 SRR Fuel oil 3.26
FEJR% Coke 2.96 HAbA M & Other petroleum products 3.12
FENES Coke oven gas 11.67 WA AR Liquefied petroleum gas 3.15
HAMHA Other gas 6.02 T Refinery gas 3.38
HAth =1L =5 Other coking products 2.59 KIRA Natural gas 2.16
JEI Crude oil 3.1
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