$40 8 Hal MEXKEAHA Vol.40 No. 4
2026 - 8 H FLY ASH COMPREHENSIVE UTILIZATION Aug. 2026

WEAT S Sas A el R IR 5

A& ', EHa' Hag, FHEH

(1. WALB BERR AR REA R AR, AFE  050227; 2. HKT AL .o, ik 053000)

W E. WUSEERA A ILERE T BORHEBURAE B R 2, SCPE A DXk HE SR, AR T A

FAR 2002—2021 AEA LA FUA G REIEIEAEEAE , B HEECRAE, ME A AT S =g nE | AR
SRR K7 1Y) STIRPAT ¥ JR AR | SR I 1m0 U 5 06 [0 051 5 2 A AT 5 PR3 X e HE 0 /E FABLARL . T

F . A S BRHERR BEFE 0. 0037 ~0. 0425 J7 /77 m® Z[8) 3% 8 HLiZ i i S o R A Sk HE il 2 Bk IR, 22
FUB AT OHE RS 5 R RRHE R . 5 I SN R IR AE O, e T AeHE R L R EGA
0.33 (P<0.001), wTikFefad HA P 2R S, AR 08 S /BT S uE B R AR e v, I K =0. 166 B, A3k%E
fitt T ZEILL RN, F A 0 PE P<0. 001, KUK 200 M,

KR NI BRARK; STIRPAT £AL; R

FESES. X322 XEARERD . A XEHS. 1005-8249 (2026) 04-0162-07

DOI; 10. 19860/j. cnki. issn1005-8249. 2026. 04. 024

Research on Factors Influencing Operational Carbon Emissions in Existing Public Buildings
LI Mo', LI Mengdi', GUO Zhaohui', GUO Zhixin’

(1. Hebei Academy of Building Research, Shijiazhuang 050227, China;
2. Hengshui Municipal Real Estate Registration Service Center, Hengshui 053000, China)

Abstract: To investigate the carbon emission characteristics and influencing factors during operational phase of existing public
buildings and support regional carbon reduction strategies, this study collected public building area and energy consumption data
in Handan City from 2002 to 2021. Through carbon emission analysis and construction of an extended STIRPAT model
incorporating population, tertiary industry added value, carbon emission quantity, and intensity factors, linear regression and
ridge regression methods were employed to examine driving mechanisms. Results demonstrate that; 1) Electricity—related carbon
emission intensity fluctuated between 0.0037 — 0. 0425 million tons/10, 000 m’®, gradually surpassing coal as the primary
emission source. 2) Total operational carbon emissions showed significant positive correlations with electricity emissions
(elasticity coefficient 0. 33, P<0.001), tertiary industry development, and urban population, with electricity contributing over
50% of total emission growth. Ridge regression analysis with K=0. 166 effectively resolved multicollinearity issues, while F-test
significance (P<0.001) confirmed model reliability. The findings provide quantitative evidence for optimizing energy structure
and formulating differentiated emission control policies in public building operations.
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Fig.1 Carbon emissions of existing public buildings in
Handan from 2002 ~ 2021
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Table 1 Results of linear regression analysis of carbon emission intensity (n=20)
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Table 2 Results of linear regression analysis of carbon emission (n=20)
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Fig. 3 Carbon emission intensity ridge map of existing
public buildings
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Table 3 Carbon emission intensity ridge regression results
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Table 4 Carbon emission ridge regression results
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