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Abstract: Under the background of “dual-carbon” target, quantitative assessment and analysis of carbon footprint changes
are of great significance for “ dual-control” of carbon emissions. The paper taking the Beijing-Tianjin-Hebei urban
agglomeration as an example, we measure the carbon footprint based on the land use data, the net primary productivity
(NPP) of vegetation and the carbon emission data from 2005 to 2021, and analyse the trend of its change and the factors
affecting it. It is found that; (1) The multi-year average of carbon emissions in the Beijing-Tianjin-Hebei region during the
study period was 0.11 Pg C/a, with an average growth rate of 3.35 per cent and an overall trend of significant growth; the
multi-year average of NPP was 0.35 Pg C/a, with an average growth rate of 0.25 per cent, and an overall up-and-down
trend. ; (2) During the study period, the carbon footprint and carbon deficit in the Beijing-Tianjin-Hebei region showed a
clear upward trend, with annual average growth rates of 3.28% and 1.27% , respectively, while the changes in the carbon
footprint showed a spatial distribution pattern of ‘ Northeast-Southwest’ , and there were obvious regional differences, and
the carbon footprint pressure index showed a multi-polarisation trend. ; (3) The urbanisation rate is the core driver of
carbon footprint change in the Beijing-Tianjin-Hebei region, and its change is also affected by multiple factors, especially

the interaction between urbanisation rate and energy efficiency has the most significant effect on carbon footprint.
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Tablel Carbon source conversion factor

HHERRTE /T E=F 3

Direct carbon source Conversion factor Reference source

FEHE Fertiliser 0.8956 kg/kg ORNL( 3¢ ER 04 52 5625 )

425 Pesticides 4.9341 kg/kg

I Agro-film 5.18 kg/hm?

LMV IZFN AL Agricultural sown area 16.47 kg/hm? B AR R 2E G 5 A P B SE T (IREEA )
A HLIE SN 71 Agricultural machinery power 0.18 kg/kw

LM HE T AR Trrigated agricultural area 266.48 kg/hm?

®2 BERTERERRBHR AR

Table 2 Energy conversion standard coal and carbon emission factors

HETR BT R A S EX
Energy Standard coal conversion factor Conversion factor
Hi JJ Electrical power 1.229 t/kwh 2.2132
KIRK Petroleum 1.33 /10*m? 0.4483
WALA NS Liquefied petroleum gas 1.7143 kg/kg 0.5042
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Table 3 Selection of carbon footprint impact factors
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Fig.7 Kernel density estimates of carbon footprint and carbon footprint pressure index, 2005—2021

2.3 BRI N R T
2.3.1 B IEFZ IR AR EA R RIS AT

PR3~ PRI E RIS 50 e M L A 3 A 2% Ao DR 0 e e i 22 AL RO g F B2, 3% 4 IIET 8 JEE7IR T At el DX i
AR FZMR R A B I - M5 . SR RT IR AN A TR (A3 I8 I 1 AR TR 3R X A2 38 £
AR B E R

F 4 2005—2021 FE ik BT R 00E & B EHFIRMNER

Table 4 Results of one—way detection of carbon footprint influencing factors, 2005—2021

K Factor 2005 4F 2009 4 2013 4F 2017 4F 2021 4F
X1 0.31 *** 0.48** 0.52"** 0.40*** 0.33**
X2 0.68** 0.65*** 0.74*** 0.60 *** 0.62**
X3 0.40*** 0.58*** 0.50"** 0.54*** 0.56 "
X4 0.35"** 0.52*** 0.52"** 0.13*** 0.26 "
X5 0.53 """ 0.30*** 0.24"** 0.17*** 0.60***
X6 0.30*** 0.17*** 0.20*** 0.19*** 0.19***
X7 0.10*** 0.10*** 0.10*** 0.10*** 0.117**
X8 0.21"** 0.30** 0.30*** 0.52*** 0.32**
X9 0.49 *** 0.20*** 0.44 0.44 *** 0.18***
X10 0.07*** 0.10*** 0.10"** 0.10*** 0.08***
X11 0.33*** 0.24 " 0.127** 0.14 %" 0.19***

ok RN 1% 19 1 2 PE7KF 5 X1 N % BE Population density; X2: 3 8 fk % Urbanisation rate; X3 7\l 45 #4) 17 44 ft. Advanced industrial
structure ; X4 ; Z2 BTG EREE Economic activity ; X5 : BEJRINFETR B Energy intensity ; X6 : £ 85 R BIH7 7K F Green technology innovation level ; X7 : 5E3%,
& Average annual temperature ; X8 4E [ 7K Average annual precipitation; X9 25 L i 18 R %% Air flow coefficient; X10; HiJ& #2 {R & Topographical
relief; X11: #H 4% 75 % Vegetation cover

(1) B (X2) o SRBLL AR 5 S DRk 2 38 AR A B A% 3RSl S BTRREE S 0.66 , TEMFFY
I F R g BE AR 2 PRt b5 (181 8) , B Jeiai s Jm 3 5 i sh AR Al 3, HLAE 2013 4F ¢ {HIB ok
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BN,
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