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Trajectory Analysis and Multi—scenario Prediction of Carbon Emission
from Land—use of Urban Agglomeration Around Poyang Lake

LI Xia, LAN Xiaoji"
(School of Civil and Surveying & Mapping Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: Urban agglomerations play a leading role in China’s economic development and social governance, and the study
of carbon emissions from land—use in urban agglomerations is helpful to the regional coordinate emission reduction. In this
study, the carbon emission coefficient method to measure the land—use carbon emissions of the urban agglomeration around
Poyang Lake during 2000-2020 was adopted, the standard deviation ellipse was used to further explore the migration trajecto-
ry of the land use carbon emissions, and finally the Markov—PLUS model and the gray BP neural network were applied to the
multi—scenario prediction of the land— use carbon emissions in 2030. The finding of the study indicated that during the years
2000—2020, the farmland was an important source of rapid expansion of urban agglomerations, land—use carbon emissions
showing an upward trend with an average annual increase of 1.880 million tons, while the construction land and forest land
were the main contributors of carbon sources and sinks, respectively. As a whole, main part of the carbon emission tended to
the change from southwest—ward migration to northeast—ward migration, with a cumulative migrated distance of 37.39 km and
38.50 km, respectively; and the prediction results showed that the urban agglomeration around Poyang Lake will have the
highest carbon emission (58.826 3 million tons) in the scenario of adequate farmland protection in 2030, followed by the
natural development and ecological priority scenarios, with respective 58.764 8 million tons, 58 669 4 milliontons. The results
drawn from this study could provide the reference basis for the urban agglomeration around Poyang Lake to increase car-
bon sinks, and to reduce carbon sources, thus realizing the sustainable development of the city.
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Table 4 Carbon emissions from land use in the urban agglomeration around Poyang Lake from 2000 to 2020 (10" t)
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Fig.4 Spatiotemporal evolution characteristics of land use carbon emission levels from 2000 to 2020
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Table 5 Carbon emission standard deviation ellipse parameters
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Fig.7 Local details of land use distribution in 2030 in the city cluster around Poyang Lake under different development scenarios

F6 2030 FINEPRMH T A S E R T B L b A EH

Table 6 Projected land use volume under multi-scenario simulation of urban agglomeration around Poyang Lake in 2030 (km?)
i ] 5 B, S Filh KAk HB A
2020 4 - 37 370.47 73 334.34 4.822.26 6777.15 4.698.92 538.16
ARk R 36 826.89 72 591.41 4.998.48 6 822.57 5777.11 524.84
20304 i fr 37 598.83 72 164.50 4967.99 6 769.67 5516.99 523.31
B 35 983.08 73 475.11 5 073.82 6 930.79 5 568.62 509.87
R7 2000-2030 £ [E ERHEAE KB T RERTINE R
Table 7 Results of simulation projections of indirect carbon emissions at key nodes during 2000-2030 (x10° t)
Hi X 2000 4F 20054 20104F 20154F 20204 2025 4% 2030 4F
M E 1.79 3.18 3.90 3.97 4.25 4.77 5.34
S fEA 1.47 2.25 2.17 5.00 3.87 4.10 4.11
e 1.90 4.42 8.18 6.65 4.89 4.53 4.53
Ut 4.31 6.10 7.98 10.47 15.07 17.83 18.12
FSAN 2.57 4.60 8.19 8.15 7.72 7.93 6.57
JE 0.91 1.27 1.11 1.98 2.27 2.30 2.29
HE 0.31 1.34 2.46 2.38 2.68 2.88 2.89
HEF 1.90 4.24 6.56 7.63 6.85 6.79 6.80
70 0.17 0.26 0.23 0.27 2.79 3.31 3.32
i 0.39 1.00 2.51 2.95 2.93 3.06 3.07

R8 2030 FIREDPAM T B A B Lt A A K BVRRHE AL B S 1B R T

Table 8 Multi—scenario projections of carbon emissions from different land use types in the urban agglomeration around Poyang Lake in 2030 (x10° t)

At [/ P Hib Mt il IKR s g iRl AR R
2020 4F - 157.70 -472.27 -1.06 -17.15 5331.57 -0.03 4998.77
AR K 155.41 —-467.49 -1.10 -17.26 6 206.95 -0.03 5876.48

2030 4F HEH AR 158.67 —-464.74 -1.09 -17.13 6 206.95 -0.03 5 882.63
AL 151.85 -473.18 -1.12 -17.53 6 206.95 -0.03 5 866.94

SERRHER I A SRR, I HAS [RIE 5 b s Mk HE
A, P EONEE ST A R 22 2R
Ko BRI E , BRI G ST, PRE6 PH 0T
PR e RS, A 5 882.63 J7 to i [ 4K & R 5
T, R PR HE R 48 2020 4E RN 17.56%., 454

===

2% A 2 B e T DA Y ZE A R4 1 S

T B TR A R 0 o5 T AR A b, b
TR B T AR KR BEVR /D, Bk HE TR DU 52 T iR 3
s, M 158.67 77 t, K I 4= Mo A R Bl HE AL S0 5 o E
AR SR TR A 2 e 4 oy
AT FH M, A 25 FH B TR RO AN, sl 5 I ey
A 491.86 J1 t
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Table 9 Multi-scenario projection of carbon emissions from land use in different cities of Poyang Lake City Cluster in 2030 (x10°t)
X 20304 F IR KT 2030 AF BB 2030 4RSS
T Tl et TR il et eI il Wt
e 549.47 -10.03 539.44 549.76 -10.01 539.74 548.93 —10.44 538.48
SR 416.58 -2291 393.67 416.73 -22.70 394.03 416.46 -23.19 393.28
b 456.80 -16.66 440.14 456.95 -16.47 440.48 456.74 -16.96 439.78
JLIT. 1833.51 -68.45 1765.05 1 834.00 -68.40 1 765.60 1 832.98 —69.34 1763.65
Wiax 661.94 -10.40 651.54 662.05 -10.30 651.75 661.82 -10.59 651.23
JE 234.23 -12.96 221.27 234.33 -12.85 221.47 234.08 -13.18 220.90
RS 316.37 -101.76 214.61 316.79 -101.68 215.11 315.50 -103.91 211.59
HE 706.27 -69.73 636.54 706.82 —69.07 637.75 705.75 =70.32 635.42
Al 352.47 -82.18 270.29 353.06 -81.46 271.60 352.34 -82.58 269.76
1 332.21 -90.79 241.42 332.65 =90.04 242.61 331.72 -91.36 240.37

MR AT 7F AR R R FH Ry A S
AR S, JUTT A A RIS B i O L 1K, 8 A A
BN = TR IR AK, M 234.08 1t FHLTE3AN
T T — LR R I e B3R, I 43 e
101.76 J7 t.101.68 J7 t.103.91 Ji t. Fd & 75 &k Ho {54
T 5 NRILAAR, b 10.01 J7 t, silad %l e 2020 4E 1]
FES 3 T A AR HE AR S S, ol LR ULV E AT — B
SEfHE R A B 1 2T . TR B RRHE At A
A BETN 5 1R 4 LT R 4% 2 I IR e e v 1Y)
BT o 3K 3 A TR PR S CHE T ) S X, L
1L AR B RO IR 25 5 32 B R 7 v 52
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e SSiiN
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AT L K T 38 B Tl W (L S 3 A v F1 Ay o o 2 1Y)
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