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Spatial and Temporal Pattern of Carbon Emissions in Yueyang City
Based on Land Use Change

ZHAO Xianchao', NIU Yawen', XIAO Jie’, ZHANG Zixi'

(1. College of Urban and Environment Sciences, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Hunan Prospecting Designing and Research Institute for Agriculture Forestry and Industry, Changsha 410007, China )

Abstract: The spatial and temporal pattern of carbon emissions from urban land use is essential for the realization
of the regional carbon neutrality. Therefore, based on the land use data and energy consumption data of Yueyang city
from 2013 to 2019, an analysis has been made of the spatio-temporal pattern characteristics of carbon emissions from
land use by using the gravity center transfer model, with ArcGIS spatial analysis combined together. The results show
that the land use in Yueyang city is mainly characterized with woodland and cultivated land, with the construction

land area in increase; net carbon emissions from land use has increased by 4.05% from 2013 to 2019, among which
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the carbon emissions from construction land were the most important carbon source in Yueyang city, while the forest
land contributes the most to carbon sink. Meanwhile, the total carbon emission intensity of land use shows a trend of
an initial decreasing and a subsequent increasing feature. The land use types in Yueyang City is characterized with a
single-to-multiple transfer feature. The total carbon emission and carbon emission intensity of land use are concentrated
in Yueyang County, which are transferred to the southeast as a whole, with transfer distances of 2.96 km and 16.15 km
respectively; the carbon effect brought about by the main land use change in Yueyang City from 2013 to 2019 is that
the carbon emission increment is higher than the carbon absorption increment of 5 168 294.63 tons, with the occupation
of cultivated land and forest land by construction land being the main reason for the significant increase of total carbon
emission. In addition, forest land brings significant ecological benefits, thus playing an important role in keeping the
carbon cycle in good balance.

Keywords: land use; carbon emissions; spatio-temporal pattern; Yueyang city; the gravity center transfer

model; ArcGIS spatial analysis
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Yueyang city from 2013 to 2019
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&3 2013—2019 FEHE™ TR AEEZERK

Table 3 Land use transfer matrix of Yueyang city from 2013 to 2019

hm
2013 4
b A AL
F B R M 7RI, A HE
Fidh 15385.68 356.85 90.18 1365.57 152.37 40.77 2005.74
B 242.55 490 454.28 2366.37 14 189.40 17 437.05 531.09 34 766.46
AU 128.61 11 056.86 28 128.69 8323.47 1435.05 11.43 20 955.42
2019 4 M 744.03 15 859.98 715.23 625 909.23 1716.48 2.52 19 038.24
K3, 3834.81 9272.70 430.92 1879.47 191 961.81 11357.82 26 775.72
A 51.12 1093.50 24.75 241.20 17 157.15 9721.08 18 567.72
A 5001.12 37 639.89 3627.45 25999.11 37 898.10 11 943.63 -

G3HTER 3 TR A FT LIS A

1) 7EE AT, 2013—2019 4, 5 BH T 7K 8
B B AR £, ik 37 898.10 hm®, HiH 46.01%
G SR R ARG A S B T, 45.27% %L Akl
RAFHHE R 2SRk Bk A ) X 3
BT I X EEHR, ) A F b A XA |
FERIBH B ACERFE FH BV . LU #EH, A% i TH
FHN 37 639.89 hm®, Hi 2y 42.14% A% H AR 4k
IMRHB TR, 29.38% Ak S I LAY, 24.64%
Al R KSR, 78 A )b i X 4 R A il Ak
S AR, K 25 999.11 hm?, T2 Kt
M AR A R T RR, B Ak LB 3 i R 54.58% Fil
32.01%; B AR A5 RN, 47 95.10% 1)
BEAL R K SRR s R RN R FH M TR RN,
4351 5 001.12 hm® 1 3 627.45 hm®, A 76.68%
BB LA K I, 65.24% FOEEAL R

2) TERE NTRIFRA, 2013—2019 4F, & FHHT#FHE
By%E AT AR K, N 34 766.46 hm®; LUk Sl /K e
AV AT AU BEH S, A 20 955.42 hm’,
Hirp 52.76% S H AR, 39.72% Sk F AR, fEZsE F

AR TP E IR T R X, BRI, R AR
(P % e, PR SEEEE A b7 PR AR b E A T
ZET R, ORI R A B CHE e T <
322 AR BRHEAE S S S

BT A MER I A EEE , 121 AreGIS10.5
B E 4% - R ST B LAl E 0 AR b, RS R
DAY B 2013—2019 4F 1Y -+ A FH 55 HE Rk
S A A R B A O AR, ds R (4)
THAAAG 3 - b 1) FH e HE 30 S Ak R e HE S o8 B O e
FelE, Prigss manEl 5 pis.

29.162

20134F

2.54 km

29.160}

:‘29J58-

=

By
£ 29.156}

29.154}

20194F
113.100 113.105

29.152 - : .
113.075 113.080 113.085 113.090 113.095
2RI )

a) A mHE R E LR



16 i = R B |

NS

2022 4

29.120
29.110
29.100f

7 29.090F

29,080}
§

29.070
29.060 -
9.050 : :
113.160 113.200 113.240 113.280 113.320
ZREIC )

b)) bR IR HE R B FE O RS
B 5 iF ArHE S EMEH R ER
BELEBHESR
Fig. 5 Total land use carbon emission and gravity center

transfer distance of carbon emission intensity

i B ArcGIS10.5 F 4 i 2013—2019 4F45 FH T
A b ) P e R A e R e R R B Y O B S 23 )
¥ JRE, W 6 s,

WAL s FIlEl 6 AT AR B, EVAKE, 2013—
2019 A7 BA T b 41 FH feHIR 0B £ Bl HE S 54 2 1)
L, WEPIEEHR, BFEME, &HET L)
FHHE R F O FE AR [ AR R 7 #3801 2.96 km,
FHOER RN 0.49 km/a; -+ HuUF) B HEC0R
HO R AR A T 88, HBIESER, A
16.15 km, F.OERBERA N 2.69 km/a, HAKKEE

1)

BAHIERAR AN T

1) R BRSO R ERIE . it
AEMA], 2013—2015 4F, 5 BHTE - 301 ik HE ko
FOLMB T 0.023° , BT 0.002° , K
W 4R EE A8 T 2.54 km, FOFERIE B RO,
2R S 2 - b R P R HE T R O e R A R AR s AT
LR E AN 1.27 km/a; 2015—2017 4F, AT
“F b ) R AR B O 1) B O VS O [ RS T 0.55
km, FOFEBHARYZA 0.28 km/a; 2017—2019 4,
S5 BT - oA R HE R B B B D2 5588 T 0.003°
AimEH T 0.001° , BB AR, HOE
FEH KK 0.16 km/a.

2) A RRHE R B ) TR RRAE . AU
GEMTI, - BT b R B HE AR B A E O A% T )
BINAFE I, ORI B MR R E k2
5o o, 2013—2015 4F, - iR A #s HE G B
DR IE B ek, M 13.55 km, iZAH I EO RS
BRMWA K, 48 6.77 km/a; 2015—2017 4E, HEFH
T A b ) PR e HIE e 8 ) 0 2 A B R e S i o
Bifse/N, 40910 0.72 km 1 0.36 km/a, 28[58 T
0.005° , ZilM%ER T 0.004° 5 2017—2019 4, B
7 LA R O 2 RS T 0,013, S
BT 00140 |, HBERME PR, EOEBHER
4 1.08 km/a.,

30°
29°50"

29°40"
N

s 1 >
20 wan BELE Wi
8 ERIER
a [
2 . L
;C) ‘
: i
3 i £ 4 TS

28°30"

20’

113°10"
O oS S EmBK N
\. % \‘/ﬁ\fx«\ -
\/\4 T
I 713
20.1,3,%1201555 13
20174F 20194F HERHEL
20134F
* 20154
o EHR B O 20174
| e MR HABEIBERE R 20194

}\ol 112°20” 112°30" 112°40" 112°50" 113°0" 113°10" 113°20" 113°30" 113°40" 113°50" 114°0" 114°10" 113°10"

B 6 it AiHEs S EMERHEECRENE O ER T EREE

Fig. 6 Spatial pattern of gravity shift of total carbon emission and carbon emission intensity of land use

323 EA) A ALK B AR 5 AT

- ) FH AR L R RN S R A R A b R AT
X X IARAE R 5 m . ASCGE R (5) , ZE A
A RIS R A BR800 R AL, A5 2013—2019 4F
TEPHT 8 il 32 22 1 W R A 2R A A% 5 | ke 1) DX 3k &
N, rfSEs R AR 4.

S RT R 4 g ECE AT AAS L, 2013—2019 4F,
T FE T 1 b 1) FH 722 75 18 sk 3550 2 390 A Al Tkt
SR Y TR SR R B A S 168 294.63 t.
Hrp, ERZRGERIEEA GRPFEA . By
AR A F LA R e ) L R K 88 Ak R A R
FH b e 5 R R R W WA it 3 Oy 22 804.97 t5 AR



13

B, & SET R AR AR R I B T RO 2 A% RIS

17

ARG AR (PR A B . R T, K
WAL A ) TS | AR HE Y 5 2 S i
) 227 fi5 . HARSHTRTLAESAL, 6 ald), &M
WA P J , Sl FL A A= o A R
M5 A BRHE O SR, 40500 2 941 821.34 t I
2 224 064.48 t, W& Z ML) 5 G it-4F a) Bk HE i g

Y 99.95%, FRULAIOL, EEiR MR kL . AR
SECHE R IR R A, Bk
bR Mt BT 5 |2 A e MR A e R, fRER 18 096.24
t, 2905 BRI A 79.35%, Al WLAKHBAE R B
TR AR ) e R R FH2S RS, BAT 8N WA AR

EY Y E T

®4 FETHR ARSI
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