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Abstract

The study of the driving factors of carbon emissions at the county level helps to accurately analyze
the internal mechanism of carbon emissions at the county level, and provides key support for for-
mulating low-carbon development strategies tailored to local conditions, optimizing the allocation
of resources, promoting green transformation, and achieving the “dual carbon” goals. This article

SCEG| A B, AR TN A AR Y SRR HE RSN R R AT ). AR5 017 3K, 2025, 14(6): 215-224.
DOI: 10.12677/mos.2025.146491


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.146491
https://doi.org/10.12677/mos.2025.146491
https://www.hanspub.org/

IRB f, ZEAR

takes 83 counties and districts in Fujian Province as the research objects, and uses exploratory spa-
tial data analysis methods to explore the spatio-temporal pattern of carbon emissions at the county
level. The research shows that the carbon emissions in Fujian Province show a trend of increasing
year by year, and the carbon emissions exhibit significant agglomeration distribution characteris-
tics in space. Furthermore, the Geodetector and the Geographically and Temporally Weighted Re-
gression (GTWR) model are adopted to explore the dominant factors of carbon emissions. The re-
sults show that there is a positive correlation between the level of agricultural development, the
level of industrialization, energy consumption and carbon emissions. Energy consumption shows a
stable and significant promoting effect. The regression coefficient of the population indicates that
the impact of the population size on carbon emissions presents an inverted U-shaped pattern, while
the economic indicators show complex fluctuation characteristics, and their regression coefficients
alternate between positive and negative.

Keywords

Carbon Emissions, Spatial Differentiation, Geographic Detector, GTWR, Driving Factors

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5]

H 2006 42, [E RS RO 4 BRI CE o R B, AR FE iR 20 5 AR E & 1 30%,
H M ARIEE 1] MEARTHERE, o ERR SR ORI B K RIEAZ C, B “ 0" Bbrfk &,
Bt R B AR R T, DGR T IR A G s MR S TR R JE[2]. 2024 4F 5 H 23 HES B A
€2024~2025 FFATREFEBAT AN T D, T SR AR T RE MRS HED) = R R N SRR B L R R R T AR
IR BEREHE (3] W FURRHETSOOR 20 PR 22 % 1% R P e s LK o

ARSI R B A, FEAERG AT S L SRR HE RS R R IR =2 &g
% OLS BiAL[4]. ERAAHES] AELIER R REIIE[6]55, XK IVEHET AR Gt 5,
JE A X (8750 S 18, H E 50 0 BT PE A 8 2 B A3 B AT e 2 25 20 o0 TR AR B IO 4015 45 s IR B ORI 47
M R — PR I RERAR B &, OV AERA A e BRI 3R TR R DG R OLS M ZY TSR B4 i J2 — e iRk
S, AGLRME R R R NESE, 2 SEBREOE AN R X SRS, 25 IR T RE AR HLAR
217715, XGBoost A7) AT APPSR R B HEERI 52, BENLARMABLRL 8] A T R MR T, '
PR o R AL B A R s e AR B SRS R 3 . WL 2% ) ik B AR R MR S RE D A2 AKRE ), W&
LK AR EAE K s 753 5025 5 T SO P4 RS LG 5 (UK . BicHE Ok 3 R 22 U B T LMIDI [9]
O BCF Y3 IR %0%) . SDA [10] (G5F 23 i3 B)« EKC [11] GREEZE 2L IR R I £E). STIRPAT [12] (BE#HL
SN & M AR AR SR AL S B AR AR 0 N 2 A R R R ATE S, SR & R 3 0k A4k
MITTHRFERE, TEPRAR 2 R BT 45 RIS E, B R DTk, B EW. BIEEE, R
HESL L RSN S 4% . W 7 R BIUSARAL SR BETH AN B YR 45 M AR A S Pl B HE G N, 2057 R R AN BB VR 5
FESAR IR TR 13] (0 Bkt DA EE T BRI T B2 A — I SYE LT &5 #ha . AR
KK, SR B SWGEEE &, (AR RYE14],

AL 2012~2020 FFAREE 83 MNMEX (A E 4T TE) MR IANT e EdE . LU FErs 5 e FEmcHEBCE
Seht, ZEAIEH A IR EAE AR R R R 25 R A 2 R R [l VAR A S 2 R, IR NI B HE

il

+

DOI: 10.12677/mo0s.2025.146491 216 R T

Y


https://doi.org/10.12677/mos.2025.146491
http://creativecommons.org/licenses/by/4.0/

D P

TR AR . 5 AE BIBUZ T BRIRHE SE B Sz “ X7 H AR SEIR OB 27 BRSO H S LR =
2. MREXBAR

fEEE AR E R, A 2024 45, FEE O M1 NEF. 42 M EL 31 ATEX).
2012~2024 4F, A H X A2 7 B AN 20081.75 12 T0 2 T 2 57761.02 4478, 2024 FEAHELT E— 4154 5.5%.
Hor, 2024 FEH— I INE A 3287.67 27T, itk 5.7%, HKZFN 3.4%; 5 I In{EIA 24713.16
256, G 2.8%, K 5.8%; =7 ¥ IN{E AN 29760.19 1275, (G 51.5%, K 5.5%, SHLH “—
FERRS R =T B R TERHEB AR R, T BRIR T FE P AR e o R 2 S A
HAALFE AN P A s H I B VR RE . Wit AR F H K R = A BRI 157 -

3. BIEKBSMRFGE
3.1. BUEKR

A8 3 AR I TR Y8 Y FEHICHE SRV T o (R B A% S 5 e A o [ Tl L R S e AR SRR B AR, 123K
P 3T [ R M3 BREE O (NGDC)FR L) DMSP/OLS A1 NPP/VIIRS TR AT YekdE[16], kL
THARAL - A& RE(PSO-BP) 250 A [ % X B (B HE U AT i . AR SGEIL 2012~2020 FAFE AT
FUERIA,  BRHERCRS) B R TR AR A R BB AR R G R (REA SIS« mMEE SR
IS %

3.2. ARFG*E

3.2.1. EEBHEX

2% 1) [ AH 570 B 2 PR 22 BF 5T rh PR AR B s ALk (0 B S50, 5 22 R M AT e 5 4 b o i fivi 129 1
ARSI T2 (WA S AR 96 2 o, 32 B35 4 J) B 2 RO ey i 5 22 AR B 2R 7Y
[17]

G JR S AR BN TG X o A AE SR A AHSRELR o Ry A 5 22 de Hod i T S A 23 [ B g 5 H
BT R Z AR S, KA B % /e JR B 2 (W) SRR AR AE, A RIE 7 R [18]:

nS S, (X, - X)(X, - ¥)
[G — a=1 b=1 (1)

[“'1 z: W”"ji()(a _)—()z

1 a=1

3

m(X, - X)W, (X, X)
IL — b=1 )

Ho: I, ARRTAIENEG 1, NP X, X, BN av b ANTE. KBAESE: X
NTRHEBCRE S EME ;. m TS )BRIels W, N ABCE R

3.2.2. HOFBHUMER

b SRRV A AT b FE 3 2 (A 43 S A L IR BN L (0 5 (R e v D vk, HAZ O TE T s f it
FX BN o A E 7 X3, WP X 2 MG X a5 2, EarE/ T E#E, R R A7
IR Stk FR, 8 AR AR B R AR, B T S SR E A R, B AT
& AMFAEGE T ORBATE[19] . AL REE I Pl B[R] DR 26 TR AR bR 025 18] 3 A 22 57, VP Ak 2 DR 300 25 ) 5

DOI: 10.12677/mo0s.2025.146491 217 5 1 A


https://doi.org/10.12677/mos.2025.146491

IRB f, ZEAR

JRPERIRERERE ST, BT 7 X R A B R AR 0 (q) 1R [20]. HARRIE W
ZI:NhO'h2
g=1- 3)
No

Sob: [NERRREAERGSR N, Flol 4B b R BRI,
323, FEHIEMINE IS

IS G TWRYBURE — B SEH 478, e T I IRURIZS P AR, S 2
AR RIS 2 AR, 05 SR AL R T (O 552 R B, 3RS A
RS R21]. B0, BFUR A Huang [22)%7F &1 GTWR SHFEIEATHIIC. BURRIEA N

Y;::Bo(uiaviati)+zlgk(”i:viati)'Xik+5i “4)

k=1
Jorb, ¥ N AN SR B, (wv,0t,) D95 i A SRORBEIR, RHILARER (u,,v,,1, ) FI ] £,
BEG B, (uvot,) A5 WU AN T3 & AMRR R R R R X, A5 AU T4 kMR
BRIMRERE: & 25 AN AR LD, P RIEERIAHL.

4. LGRS

4.1. BigRHEMR =515

L 2012~2020 FEAREE LA T B RCR A ARAOE S UL 1), 2015 4, FEEH SR
HSESIA TR, JRBERAREE BN AT 1 (TPl 2015 Szl = AR HEC TR 1= L)
BORAREE 24 —AABRHTE N B 3%, JFHES8ZIRIRSCH T — R V5T S I0E T, (HAARE, mEE
PP AR IR 2 TS, LRI AR M 3 TR HEBCRAEAR AR A T ASE KT, H R H R
WIS, BT T =3 ARG B, HI ROy T 2.

2012—2020F EE a B HIKHFELLES

70
60 ................................ ——-?El}\l\ll_-ﬁ
so — -EH
S, e _———————T T —— B
a0 TTTTTT T I
= coCSsal tnaa===""" — « =AATH
go T o ST
ag — ¢ Emm— . o === ¢ —_— = 5
20 — = — R,
—
A -
10 = R
0 &
2012 2013 2014 2015 2016 2017 2018 2019 2020 =
Fp

Figure 1. Trends of carbon emissions in various cities of Fujian province from 2012 to 2020
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Table 1. Spatial autocorrelation values of county-level carbon emissions
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Table 2. Spatial autocorrelation analysis of carbon emissions in counties
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Table 3. Carbon emission driving factors
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Table 4. The explanatory power of driving factors on carbon missions
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Table 5. Comparison of evaluation indicators of three models
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Table 6. Sensitivity analysis
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Figure 2. Time distribution of regression coefficients for driving factors
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