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Effects of Landuse Change on Spatial and Temporal Patterns of Carbon
Sources/Sinks in Huainan Mining Area from 2000 to 2020
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Abstract: [ Objective] The spatial and temporal distribution characteristics of land use carbon sources/sinks
in the Huainan mining area from 2000 to 2020 were analyzed, in order to provide a basis for Huainan City’s

territorial spatial planning and future low-carbon regulation policy formulation. [ Methods ] The study was
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conducted in the Huainan mining area. Grid-scale land use data in 2000, 2010, and 2020 were used to quantify
the spatial and temporal patterns of carbon sources/sinks/emissions under different stages of land use change
development. The spatial patterns of carbon sources/sinks/emissions were determined based on coldspots and
hotspots. [ Results] @ From 2000 to 2020, the land use type shifted from a single land use type to multiple
land use types at the same time. The area of construction land increased, leading to an enhanced carbon
source effect, a relatively weaker carbon sink effect, and a continuous increase in carbon emissions, with an
annual increase in carbon sources of 2.76 X 10° t, an annual increase in carbon sinks of only 130 t, and an
annual increase in carbon emissions of 2.76 X 10° t. @ The spatial distribution characteristics of carbon
sources and emissions were basically the same, with the central built-up area and the northwest mining area
being the main concentration areas of carbon sources and emissions. Carbon sinks were mainly concentrated
in the eastern and western fringe areas and the western mining area. @ The central built-up area of the study
area was a significant hotspot area for carbon sources and emissions, dominated by significant hotspot change
characteristics. Significant coldspots were mainly located in the eastern and western marginal areas of the
study area and in the northwest part of the mining area. [ Conclusion] Greater attention should be given to
the carbon emission reduction and low carbon effect of the Huainan mining area in the large plain area of farm
land in the north, as well as to controlling the mining of coal resources, to the development of construction
land, and to rapid restoration of subsidized water areas. With the rapid increase of urbanization in Southern

China, the area of productive carbon absorption capacity from forest land and grassland should be moderately

increased to avoid unlimited expansion of construction land.

Keywords: land use; carbon source/sink; carbon emission; coldspot and hotspot; Huainan mining area
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Table 1 The carbon emission factors of main land use types
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Table 2 Various energy sources converted into standard coal and carbon emission reference factors
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314

K 1 3 41

543 %

22 TMFABHBEEZE

TS 3 AN TR AR 43 1) B R A T 1 e HE
R0 TR A L R Ml K I B R A AT A 5L BR i
20002020 4EHF 5 X 4 ) B e HE R (% 4)

20002020 AERRIE /I AT LA 1, @i FH i 1
(18 N 355 2 2 T I HE T8 0 o 32 ZE R VR L B 5 T TR
SR 98 Y0 . HLE RS K A B B IL R 4 K I
e W2 AT 1) 3 TR i R, R e T BT B i 1Y 83 00 5 L M
FIUMR Hb 1 B W BN, e A R 1720, W

2000—2020 4F Bk I AT 01, YE 4 DX b A1) Btk HE
S B R K B B, 2000—2020 4E T 9.38 X 10° t
KB 6.44 X 10° t, AR K F Ky 29.39 % , H v Hf b sk
HEC L2 T 5 R R B, 8 P b Al HE bR 4 K
FEHJFE L 2000 4F 2 J5 WE R oK ) kR ATl
FER 20022012 AFHE A AT M B 4 30 7 IR Je e U T
KA FEER A T A N, 2000—2020 45, ¥ B HE
T TR R A B K A AL 1 9.37 X 10° ¢ K & 6.45 X
107 AR K A 29.41 %,

R4 2000—2020 FiEmHT X Lt ARRHER

Table 4 Carbon emissions from land use in Huainan mining area, from 2000 to 2020 10° t

i g e I8 o IC i
B 4 A R Mt i A mmca R R

2000 142.13 9 235.21 9 377.34 —0.98 —0.004 2 —5.59 —6.57 9 370.76
2010 134.01 44 004.84 44 138.84 —1.32 —0.002 4 —6.75 —8.07 44 130.77
2020 126.69 64 373.59 64 500.28 —1.24 —0.000 2 —7.87 —9.11 64 491.16

T fER T 2000 4F RER B A 42, il 0d 5 2010 4R I8 RIS AT 75, EAXGETHRE S | vl g FOK 6 RE IR 2

2.3 TinF ABRIE/RICHZEE

2.3.1 M A RBIEEEKE  HEHT ArcGIS 10.6
Bt A Hb 0 A A AR A5 3 2000—2020 A £ b 1]
T DRI 25 A% Jrg o 2T SR T 005 b ) e 400 4
R 5 ANEFGCE 3) . A MR B R A 3 A R AE

a 20004

I 0~361.750

[0 361.750~992.179
[C1992.179~1910.054
[ 11910.054~3 306.459
I 3306.459~4919.271

[ 0~1981.428
[11981.428~5508.325

[ 15508.325~10265.536
[C110265.536~16827.205
I 16 827.205~23 716.958

R B B R B DA T X e R R Y
B R A, VH AL E A T B BE B R AR L S X A U HE
E . 20002020 4F (& 3d) , B 5 B 25 A8 4k ¢ AIE
WA, 3228 DL pa L AR A rp 5 X B ke, Horb, Sk
PR T S 25, P bR bR DX 32 DABEHOR SR A

b 20104

[ 0~1528.148
[11528.148~4285.636
[ 14285.636~8050.188
[18050.188~13452.282
[ 13 452.282~19052.013

[ 0~2 817.065
[12817.065~97 48.243
[ 19748.243~20152.190
[ 120152.190~35091.581
I 35 091.581~62 601.648

3 2000—2020 EHEFET XA ARBEFN T A AEBHRESH

Fig.3 Distribution of land use carbon sources and land use transfer carbon sources in Huainan mining area from 2000 to 2020
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Fig.5 Distribution of land use carbon emissions and land use transfer carbon emissions in Huainan mining area from 2000 to 2020

8000 [ e AWM EREE TR
I 20004F
6000 - [120104F
[ 20204F
I 2000—20204F
i 4000 |
2000 |
0
-\ &
L L

6 2000—2020 FiEFEY XRFEMREEZ LTS

Fig.6 Carbon source, cold hot and spots of carbon source transfer in Huainan mining area from 2000 to 2020

2.4.3 BRI EA B A L BT XK HE
VA AR A S AL AR S 2R 3 Al HIE TR 22 TR A g 60 e VAL 4 i) A
J B AR PR — B, 1R B O I 5 XL A A R D
o 4 PR B HE TR AR K (| 8) . 20002020 4F L ik HE
B 3 Ve AN R A o A A 9 IR 4 X
AV NTE A SR IR T e D0 S LN S T

ST X AR AN PG A B3 o3 DX, e, B 3 AN
r AT B B TR T AS T R R AR P LT XA R
ERSORWI Ay k. R B 8e AI I, 2000
2020 4F, 1 2V R I X BRSOk B B KR 1
AV R R Sl A e, R AR ORORL B D
i A5 fb



R A7 55 . 2000—2020 AFYE TG W X = b A FH AR £b 6 B R /B Y 15 25 g S ) 5 ) 317

a 20004

e A EEE TR

B 20004F
10000 [ 20104F
[ 20204

£ 8000} C12000—20204F

8000 r e A EEE TR

I 20004
[ 20104F
[ 20204F
I 2000—20204F

6000

4000 -

L EEA

2000

B8 2000—2020 FHERYT KixHEM MM EB SRS

Fig.8 Carbon emissions, cold spots of carbon emission transfer in Huainan mining district from 2000 to 2020
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