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Transmission Effect and Prediction of Land Use Carbon Emissions in

Urban Agglomeration Around Poyang Lake
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Abstract: [ Objective ] The purposes of the study are to quantify the land use carbon conduction effect from
the perspective of land type transformation, to predict the future land use carbon emission trend of the urban
agglomeration around Poyang Lake, and to provide a decision-making basis for regional low-carbon land use
management. [ Methods ] Based on the results of carbon emissions change of land use in the urban agglomera-
tion around Poyang Lake from 2000 to 2020, a carbon transmission effect measurement model was construc-
ted to reveal the change of internal carbon emissions of land use transfer, and the FLUS-Markov model and
GM-Markov model were used to predict the future carbon emissions of land use. [ Results ] From 2000 to
2020, a total of 1.01 X 10'km?* land in the urban agglomeration around Poyang Lake was transformed, and
the mutual transformation between cultivated land and forestland and the conversion of cultivated land to
construction land were the most active. From 2000 to 2020, the net carbon emissions from land use of urban
agglomeration around Poyang Lake increased from 8.79X10%t to 3.63 X107 t, and the carbon source/sink ratio
increased year by year. Among them, construction land was the main carbon source and forestland was the
main carbon sink. The carbon transmission effect of land use in different periods showed carbon emissions,

which increased first and then decreased. A total of 4.05X 10"t carbon emission was generated during the
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study period, which was mainly caused by the transfer of farmland, forestland and water area to construction

land. In 2025, 2030 and 2035, the carbon emissions from land use of the urban agglomeration around Poyang

Lake will be 4.13X10"t, 4.69X 107t and 5.39 X 10" t, respectively. [ Conclusion] In the future, the carbon

emissions from land use in urban agglomeration around Poyang Lake will continue to increase. The focus of

emission reduction should be on reducing the carbon sources of construction land and increasing the carbon

sinks of forestland.

Keywords:land use carbon emission; carbon conduction effect; FLUS-Markov model; GM-Markov model;

urban agglomeration around Poyang Lake
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Fig. 1 Location of urban agglomeration around Poyang Lake
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Table 3 Conversion coefficient of energy into standard coal and carbon emission coefficient
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Table 5 Land use change of urban agglomeration around Poyang Lake from 2000 to 2020
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A F 11.14 2.23 1.52 0.30 14.15 —9.62 0.03 —7.63
M 50.94 10.19 678.04 135.61 3232.98 627.10 3.56 3.82
B st 2041.60 408.32 2001.76 400.35 31824.30 —39.84 36.74 —0.02
il 1728.97 345.79 1260.97 252.19 47662.17 —467.99 53.59 —0.19
Fi i 17.44 3.49 5.69 1.14 14.70 —11.75 0.03 —7.31
2015—2020
K 351.65 70.33 321.78 64.36 4600.66 —29.87 5.37 —0.12
A F H 7.08 1.42 3.91 0.78 8.56 —3.17 0.02 —4.05
H I 29.26 5.85 581.88 116.38 3881.76 552.62 4.24 2.83
it 4359.09 871.82 4931.75 986.35 28894.30 572.66 36.70 0.34
b 4599.76 919.95 2290.96 458.19 46632.20 —2068.13 53.08 —0.90
i 41.00 8.20 13.76 2.75 6.63 —27.25 0.02 —11.44
2000—2020 _ _
K33, 848.76 169.75 590.64 118.13 4331.80 —258.12 5.34 —1.00
A F He 23.73 4.75 5.84 1.17 6.63 —17.89 0.01 —11.78
5 95.06 19.01 2134.46 426.89 2329.18 2039.40 4.84 16.83
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Fig. 2 Change of carbon emissions from land

use in urban agglomeration around Poyang

Lake from 2000 to 2020
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Fig. 3 Change of carbon emissions in a single area of urban agglomeration around Poyang Lake from 2000 to 2020
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Table 6 Carbon transmission effect of land use in urban agglomeration around Poyang Lake from 2000 to 2020 10" t
i R 2 Bri Mt B K KR HEBRA B
Bt 1.25 0.00 0.12 0.00 187.25 188.62
ho ik —1.12 0.00 0.00 0.00 21.32 20.20
B 0.00 0.00 0.00 0.00 2.86 2.86
) K —0.28 0.01 0.00 0.00 20.95 20.67
2000—2005C 1 9) F A 0.00 0.00 0.00 0.00 0.97 0.98
I 0.16 0.00 0.00 11.63 0.00 11.79
LN —1.24 1.26 0.00 11.75 0.00 233.35
&1t 187.38 21.45 2.86 32.43 0.98 245.14 490.23
Hhit 1.30 0.00 0.17 0.00 437.42 438.89
yisil) —1.67 0.00 0.00 0.00 64.35 62.68
b 0.00 0.00 0.00 0.00 7.38 7.38
KK —0.24 0.01 0.00 0.00 41.27 41.04
2005—2010C I A1) A 0.00 0.00 0.00 0.00 0.98 0.98
H 1 H 0.26 0.00 0.00 28.33 0.00 28.59
YN —1.65 1.31 0.00 28.50 0.00 551.40
A1t 437.24 63.99 7.38 69.54 0.98 579.99 1159.12
B 1.04 0.00 0.24 0.00 487.68 488.96
yiNil) —2.61 0.00 0.00 0.00 74.45 71.84
b 0.00 0.00 0.00 0.00 10.18 10.17
. K —0.14 0.00 0.00 0.00 31.42 31.28
2010—2015CIT4D) F A 0.00 0.00 0.00 0.00 2.25 2.25
H U H 0.14 0.00 0.00 47.03 0.00 47.17
LIN —2.61 1.05 0.00 47.26 0.00 605.98
e 486.35 72.88 10.18 78.55 2.25 653.14 1303.35
Bt 1.34 0.00 0.19 0.00 426.39 427.93
yiNii) —1.79 0.00 0.00 0.00 40.96 39.17
B b 0.00 0.00 0.00 0.00 3.66 3.66
20152020 ) K —0.21 0.00 0.00 0.00 27.33 27.12
§ R 0.00 0.00 0.00 0.00 1.17 1.17
H U 0.22 0.00 0.00 25.79 0.00 26.01
LIN —1.79 1.34 0.00 25.99 0.00 499.51
a 426.14 40.51 3.66 53.10 1.17 525.52 1050.11
b 2.40 0.00 0.32 0.00 1403.78 1406.50
Mt —4.47 0.00 —0.01 0.00 325.03 320.55
B —0.01 0.00 0.00 0.00 8.55 8.55
7K 32, —0.48 0.01 0.00 0.00 88.02 87.55
2000—2020CVED A 0.00 0.00 0.00 0.00 4.86 4.86
H B 7.18 0.06 0.04 34.96 0.05 42.28
LN 2.22 2.48 0.03 35.27 0.05 1830.24
At 1408.72 323.04 320.59 122.83 4.91 1872.52 4052.61
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Table 7 Comparison between actual area and predicted area of land use types in urban agglomeration around Poyang Lake

km?
Ay g Bt Mt LR} K8 KR @M Kappa 230 OA &3 FoM 2%
SWUN] 33081.9 50947.3 47.1 4782.7 25.3 3283.9
2010 T S F50 A 32938.9 51432.3 42.2 5222.8 19.3 2513.1 0.849 0.908 0.262
Sz BRAE 33865.9 49391.1 32.1 4952.3 15.7 3911.0
2015 T 3 32767.5 51519.4 41.6 5223.0 16.5 2601.0 0.832 0.881 0.263
1 44 00 i 33052.7 50566.6 43.8 4961.3 22.7 3522.7 0.881 0.879 0.251
S FRAE 33826.1 48923.2 20.4 4922.4 12.5 4463.6
1 3 A 32589.8 51598.1 41.7 5305.3 14.6 2619.7 0.864 0.896 0.064
2020 mmimgE 329985 50197.1 11.6 1961.0 22.6 3948.2 0.924 0.924 0.149
1T 485 950 0 41 34536.8 47941.8 23.4 5127.8 10.0 4529.3 0.943 0.957 0.215
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Fig. 4 Actual situation and forecast results of land use change

in urban agglomeration around Poyang Lake in 2020
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Table 8 Prediction results of land use area of urban agglomeration around Poyang Lake in 2025, 2030 and 2035

km?
A Bt M L KI5 R F ] b R b
2025 33760.09 48481.26 14.26 4894.51 9.22 5009.75
2030 33682.45 48045.03 11.31 4871.61 7.28 5551.41
2035 33592.93 47620.61 9.76 4852.90 6.16 6086.73
Fz 9 2025 £.2030 F£.2035 FRHAMMTHEZE LA ABRHEEHTNE R
Table 9 Prediction results of direct land use carbon emissions (carbon absorption) of urban
agglomeration around Poyang Lake in 2025, 2030 and 2035 10*t
A B b PR Hhy i K3 R FH b it
2025 142.4676 —312.2193 —0.0030 —12.3831 —0.0005 —182.14
2030 142.1399 —309.4100 —0.0024 —12.3252 —0.0004 —179.60
2035 141.7622 —306.6767 —0.0020 —12.2778 —0.0003 —177.20
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Fig. 5 Comparison between the actual situation and forecast results of energy consumption structure in Jiangxi Province
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Table 10 Verification results of prediction accuracy of

energy consumption structure in Jiangxi Province

GM(1, 1) Bl

GM-Markov 5 %1

WO W o E mEmW  CR s e
JRAE 0.2219  1.000  ft%F 0.1682  1.000 %
L) 0.4296  1.000 R if 0.1054  1.000 %%

HAbBEA  0.0886  1.000  fiFE 0.0028  1.000 %
R 0.4659  1.000 RIF 0.0043  1.000 &%
5 0.2110  1.000  ftF 0.0001  1.000 %
Tl 0.5267  0.600 A& 0.3699  1.000 R
fiEim 0.0490  1.000  ftF 0.0042  1.000 i FE
L 0.058¢  1.000 k% 0.0038  1.000 &%
BB 01194 1000 fEFE 0.0009 1000  f£F

4.2 &g
(1) 20002020 4F 16 BH #1117 #F LA 1.01 X
10" km® = #o 1 47 AH B 5% 4k, 32 B2 38 900 B S5 pK
V) P9 R B 27 A DL R B Ay g5 P, JH b 1
I Bl 2 B A v o R b ) P 2 25 B DU AR 1K

(2) 20002020 4F F4 3B BH 17 39 17 B - b ) HH 4
T HEH 8.79 X 10° t 3 hN & 3.63 X 10" t, fk I / ik 1L
WA 3.56 EFF 2 12.09, Horv, /Sy = e I Hh 1
A AR HE A R 1.08 X 107 t B4R & 3.82 X107 t,
HEh R HE i B AL EAE 1.40 X 10°t BT, H 2K 5 i
TR AR A 357 e W AL o e 1, 290 3,24 X 10° ¢, B,
R 2 TR Dt A s W AL 2 32 T AR o A 7 a4 i i
W W A AERFAE 1.30 X107t £ 47
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Table 11  Forecast results of energy consumption structure of Jiangxi Province in 2025, 2030 and 2035 10*t

Ay JL R eI HC Al IR JE 3 bR HE S SRR ait
2025 7086.05 718.15 86.91 991.92 1070.85 1.82 0.01 18.47 2.13 9976.31
2030 7847.82 590.77 116.30 1060.59 1435.14 1.35 0.00 16.17 1.18 11069.32
2035 8694.47 485.99 155.62 1133.61 1923.60 1.01 0.00 14.15 1.01 12409.46

R 12 2025 £F£.2030 £.2035 FIREMAMB T A L7 AEAE B ER
Table 12 Prediction results of carbon emissions from land use in urban agglomeration

around Poyang Lake in 2025, 2030 and 2035 10"t

AE b it B, K I A F I 3 R B HE ik

2025 142.4676 —312.2193 —0.0030 —12.3831 —0.0005 4311.4954 4129.3571

2030 142.1399 —309.4100 —0.0024 —12.3252 —0.0004 4868.7545 4689.1565

2035 141.7622 —306.6767 —0.0020 —12.2778 —0.0003 5565.2963 5388.1016
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