hE ISR 2025,45(7): 4034~4051 China Environmental Science

Moo UE, R RS SRR RSN A 0 RRAIE KPR B R 3 (D). Hh AR, 2025,45(7):4034-4051.
Yang Y, Su Y. Spatial and temporal variability of carbon budget in Guanzhong Plain urban agglomeration and the driving factors of carbon balance [J]. China
Environmental Science, 2025,45(7):4034-4051.

K FR T SR I T R AR A S B 22 40 SR A AE R o T &1 3K B [ &=

/.

¥ W IR B (MU TR AR A S BT P 710054)

FEE: DO sl i B R ETORE A LT 2007~2022 AFEBRHEBCR ARG I 25 4 SRR AE (R T, 05 7 3k Tl 1% A 53T (R P 2K 8 R FH ik
AR FRUEZENG IR O ITR BB R IR T -0 68 ) I 2 B AR A RE 1, 512 I 2 e B ISR R PR3 T 0 )y R 35 A B e b 45 AR
B TS AR A 2 B 8 IR 2, E 2007 4R 12881.57 J7 ¢ #9148 2022 4R 38570.76 J7 tAFRIMIKE A 7.59% Bl i ARG I FE R/, th 2007 4F Y
1885.78 Ji t HINA 2022 4F1) 2176.11 Ji tAERI6K AN 0.10% A HUAAR b2 5 STk T B0 510 82.56% 1 17.01%, 2 R MBI /K S (1) = 2 - b S8 .
WP i ) 25 1) 22 5 W 4, 2 G A vy ZR ST AR R A B 2 WO 20 52 VA TG~ 2R P P 90 A0 A% o, o A 1) ZR TR P87 3 £ BIK ) R 352 A 0 Yk 25 78 57, R O
BREE . PENRAERY . MR RME . SRR N T8 P S A 25 20 5 DR 32 1 S 0 B g Yk 2 B/ R A S5 A S AR P B 2 TR S s ()35
SEEVATHLIR] 22 1A B0 AN Sk OF T 5 U DA 7 R A A [ 1 WA 1 2 S A TR

KR OB O A IR T

FESES: X321 XHRFRIRAG: A XEHS: 1000-6923(2025)07-4034-18

Spatial and temporal variability of carbon budget in Guanzhong Plain urban agglomeration and the driving factors of
carbon balance. YANG Yi", SU Yue (School of Economics and Management, Xi’an University of Technology, Xi’an 710054,
China). China Environmental Science, 2025,45(7): 4034~4051

Abstract: This study investigated the spatial and temporal characteristics of carbon emissions and carbon sinks in the Guanzhong
Plain urban agglomeration from 2007 to 2022. In addition, it examined the types of carbon balance across cities within this urban
agglomeration. The characteristics of the spatial and temporal dynamics of the carbon balance capacity were described using the
ecological support coefficient of carbon emissions, the standard deviation ellipse, and the center of the gravity migration model. The
spatial and temporal heterogeneity of the driving factors was explored using a spatial and temporal geographic weighting model. The
findings were as follows. Carbon emissions fluctuated and increased from 128,815,700 tons in 2007 to 385,707,600 tons in 2022,
with an average annual growth rate of 7.59%. The change in the carbon sink was smaller, increasing from 18,857,800 tons in 2007 to
21,761,100 tons in 2022, with an average annual growth rate of 0.10%. Cultivated land and forestland accounted for 82.56% and
17.01%, respectively, of the carbon sink, which was the main land type affecting the carbon sink level. The spatial difference in the
carbon balance capacity was obvious, characterized by high values in the northwest and low values in the east. The standard
deviation ellipse revealed a northwest southeast distribution pattern, with the center of gravity shifting eastward. There were
significant differences in the driving factors of the carbon balance capacity. The influence of socioeconomic factors such as energy
intensity, industrial structure, gross regional product, urbanization level and population density were the most significant, followed by
the influence of climatic conditions such as precipitation and temperature. The influence of governance factors such as environmental
regulation and green innovation were not significant. This study underscored the importance of developing differentiated strategies
from the perspectives of carbon reduction in production and carbon sequestration in ecology.

Key words: carbon budget; carbon balance; spatio-temporal variation; drivers; urban agglomeration

A DAy by 3 = ) sy B A SR ) 3k T 4 U3, Ik 2R A A Bt e A 5 I I R M H 2 0O, R
T REAEHE B 2 8 00 K B B2 b T A= A PR E A S PRIEN KN AESFRFEH T
SHH. SRR, BRI ERIMNES RS A B Il T R A 1 AT 1) b B Y Rk AU AR R
g R AL 1) 8 H 25 et Bk — 2D 158 T R AR 2 B K T R ) I A N 2 n R T RN A A 2
R A B AT SR L T R R .

. R B i HEA: 2024-12-19

PREBLEDLE T EHESDIR 2 B B HARKT  mamm, mucih ok o i H (23XGLO23)
AR 2 — AH b T R BE,if@,ﬂEUﬁH * THTAER, %, yangyi_nwpu@xaut.edn.cn




7 A ¥

VE5s S S RO I 2 SR A ST i 3R Bl PR 2 4035

T P BT R 5 2 I e e XU B e i A
RS R4 AR A R G AR E M2 1A T A
AR e o5 1 B B AR s R R . A ROT
RV 5 BRI OC FR 5 I T TR e T TR i) R
IR T T AR A e S A T A
S P PR A TEAT R RIS ARG R i
R A5 ] % i S ST Tl 11 A% 4 DX 3 3k 1T A P ik 2
X R BT B PRI EE L VA BRSPS T AR AR
7 5 AT AF WO S AE I 2% L 2RI AN P17 1R 38
KT DRI o e 10 A B A 52 2%

g V-1 8 ) 7 8 DX 331 48 i HE JRORT B 7K
L DAR Sy S NIE & 3 S i N )
B 70050 P B HE ORI BRI 1) B 40 A S DAl (X R
T~ 187 R g AR O B, I B D77 VR AR 4 X 3l FH A7 D 1)
AN TR 52 B 22 A A B I R 4 sl e T3 ) 1k
JBCIR 73 B8R 5 T 7 1) B 3 1 R (1 % R,
BLTEAT 6 EE AR W] 5 B HETBOK P AT v BEAH R
PEAE BRI B 2R 0 T Bl DU R Bk At RS IX
1% K H| DMSP/OLS & NPP/VIIRS Ho# #E47 {1 5717,
il BB 7 R B RS R G A J1(NEP)
PRI DL KB R B L i TR AR S R S
R B V1 R U8 8 99 A 1k v, HLAS [R] [ e R B )
bR KB I P A AN O e i R i
ZAEHH AEANRIARZ TR R BRI A
MR I A . X S AR TAAR R AR LA K
IK S ALl 55 b S A Wi LA 5 B 4 1R K 22 0
A3 B0 T IR A, HLBR 5 40 5 32 A 3 . v b X
B b 5 DX 0 T Al A50R A TR ¥ A i A Ok W
U I DY A (R I TR S (0 ) AT O
RO AR R A SRS A R R K N T
B BV VY P A o i R T 3 K T K B A
R LA S A AR AL BRI PR At
SR A By T S 2 e ) B HE R S K A Ak
HEU O B R A A TERS . A
P &6 ke 2% 7 2 4 TR 5% o Al Y v 7 o
A SO Bt A N SIS S BRI IR P e
BB E . W E A . BB
A PR BE 0 FRAT B0 1 AR Sk B iR O A )
5RO AL ph T 2 I B S B A B A AR
SO e~ RE D 10 O Bl DR 25 O R IR AR R
LMDI 322 STIRPAT #7121 55 i) - i 770 24

DA B 1t 2 5 00 s V45 23 A 7 95 R BR 1 4 R 3 il R
J5E, 200 T WU B AL L FARK T B BUR IR 2 S8 2
(V) e S B 2 L B 0AS 9] U (G T WR )RS R Hb 3
BRI (GWR)L I [ 3 Jg T2 3, 75 58 240 i K 8l A
327 B) 22 5 1 (RO e o 1 B [l P AR )iz
TREUEAE IO e aRT A  w HECVA (  br
IR I AT S R AR R s ) FR A X
S (R B4 E D, BB DU SR — PR IR TS R B Y
B AT b S e T R R KO B 24T X A AN
IR 5 B0 TG 2 1) 1) 2 S 2 i) A B b DX sl 4 A4k 11 B
WR RS2 T 5k A A8 R 3 SR AN R R 73X — i B, AN
RE A% AT R AE DX e Y6 B HE FBC T4 4 e, i HL
REA S BB HE TR 28 P PP AB B S o B A 2 7K
AR B rp e A 1) S IR AEPOLL P i
53 XY R ] 3 B A 25 o — B 22 ) I T B K R
PVt Stk i H AR Ak (K UK Eh R i g % 8L L
RN T I S T, B T B v PSR ) R R
W WG AR ST DA P~ S 38 i A D ISR AR A A
S RRHE TR AR I A ERAR T 2007~2022 4F
B W S R P 45 R D 10 )y S R AR, IR SR H
GTWR BIPRS00 5 V-7 8 ) A2 A IR 9k B R 32

1 MR57AE

1.1 B MR

ISP Ji 3 T R Ak 9T 9 ek R R L A
33.35°N~36.72°N,104.57°E~112.22E. [X fsf ki 1#5 |5 74
H S V8 =48R 5 VG 2 1A OI TR 1k
FH. XS, VB R ROKS P RPH. 183k,
I 24 10 AN R i B b e b e B ik %R
Uy Ly Jik, 8 A TR U A DR, AR SR i [
THBU 1071 J7 kn® PR el i, e
T MY, S S T R K R R XS
f5.2018 4 COCHR-F Ik i B A e ik 1E At
DR, IR T BEN 1L B AR R 2 22 I 4 2R, T B
SRR Y I S RSy A p: T o S w0
TR, A2 2 [ BRI AN AR 7 5 B b R b 2 3=
() 328 5 EE 23 510 39.64% 11 34.23% 36 T BE™
PR PR B I T 22 MO A BV T FE Ik
T Jre AE A T U0 PR e A TS0 AR Al A 28 T I A i
ARG 1) R B8 [ I DAy e P o L 7K 8 0 e e
IG5 G 58 1) Lk — 22 Il 1 AR A R G 1 i 59



4036 LR 7 A & I 45 %

PRI 1T 3 AN W SR e AR A
b TR 2 40 BRI AN T T B R R AN R
HE— 20 I 2 T 3T AR LR B BCHE R B Y3 oy T
(R0 [V 38 255 T, o J8 7 DAl T A R B 1 11 2% (1)
ZE R RE A A S 2 P ) SR s ) R
1.2 Bk

55—, R BRGA BRI T Yang 2071 23]
Y HEER N 30m R AE - M 7 A AR (https:
//zenodo.org/records/5816591). 4 4k [l Z Jr 1 I B Ao
P S SRR bR A B 2% 03 2% 2017 SEAIAT ¢+
HUFFBAR 2325 (GB/T 21010-2017), ¥ Bkt . #&
M, L, KR, g ORI R M 2 A R A
RAPEAT R AL B T 2% RS UR AR I TR A R
F B IR0 AT 6 P8 B 9 T W S i g 4
DMSP-OLS F1 SNPP-VIIRS #3752 (1) %5 1 ) 1)
FE] A K B ) 2 412 DMSP-OLS i i 8 i vk 1
DMSP-OLS Fll SNPP-VIIRS #i ¥ 4 AN 48 (1) ] 735,
I B2 T RHERI BN 18 52 YRl 8 68 v R VY 9
BT ChERRIES RS RAEY) ™ & LRk
A =N B IR T (BTGB G %) CHR A
KRS CH R ARA G 455 ) QLTE A Gt AR5
DA KB3048 4 48 58 = AR B U T 1R 5
i B RE 22 B0 A o0 (https:/data.tpde.ac.cn/home). [%
KRB TSI OREBEARD) I, L0
B AR T CNRDS o [ 0F 50 HOHE IR 55 B
(https://www.cnrds.com). 55 i, % 11 [ N 115 4k,
GDP. % /b5 GDP Wi, TMbyvg YeHEicEss
IR T XA NRIHESE iAo (P EWT
GEUFAFEE) EB N, B S EE R AR AL AE 0~ 34V
SRR LA 4
1.3 Wik

B, TR R e L e YR B Y 1 e v, 0 Tl A%
AT HE TR R A A T R e i A

PRIAE A 7 35 3y v 1 T 5 e 5 G R FH e vy 2
AT G BEAT Al S A R AR B
7Kl A0 A R FH bR Ay V1, SR Y e o O e R
DA 26 DU Tk 2B 2 AR B AR B RE W B A ARV B8 ) K B
PR 2 R B FIF i RV 2 ) () P IR S, R
DX 3 PR B V- 287 B8 ) AR B0 BRI I A  5
ALK (D (2).
CE = CE. +CE- (1)
CA = CA+CA, Q)
A CE 7R AR 8UR &CE, & 7 BF M Bk HE I
5 ;CE, /8 JE BT BRI CA ROl Gl i
CA, BRI i CA KR, b, ZKIR
AT FH M PR BRI
1.3 BRAFBCRAN S S PR R 32 2R
TRV AR R R AR AE ) ) D AR B R i
T % F A0 0% () BN RIS FH AR R O v S Ji g 11
ANV AEF= S B B IE . R 2y R S R
HEMERIRIBESS 7 AN 710, 2% T4 Y 7 iR, B
MR HE 5 A XA (3).
CE,=>'S,-6 3)
P CE, o A BRI S AR 3 @ Aok 2B
GORRIAE 50, 27R 58 1 ARV AR 7 BRI BRI
AL
55l T = b T IR e VR Y 9 HE R
A8 1 1 BE V5B HIE T R TRDAT ' HiHis % 5 ik
FH B HEBCR AR GE (TPCC [ SR = /AR B gl
B IR 9 Fh S A i) BEYRZ ST RE A A A 1
(K eV AR HE i i 2% Liu 250907k A 50
W (4).
CEe=)K,-M,-N, 4)
P CE. F7s gt W HI B FI 8O K o 56 i PR IR TR
T D M, N 5 | R REUR ARSI R BN, S 2
T REW IR B GR D).

F1 FREEBEROFTERITE R SHRHEM AL

Table 1 Standard coal conversion factors and carbon emission factors for different energy sources
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Table 3 Indicator system for drivers of changes in carbon balance capacity
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