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Abstract

The study of regional spatial carbon emission zoning can provide a reference for regional low-carbon
transformation and high-quality development under the background of the “two-carbon” target. The
study in 14 cities in Hunan Province as the research unit, based on the 2020 land use data, energy and
economic data, using the IPCC listing method to estimate each city’s land use carbon emissions and
carbon absorption, combined with the economic contribution of carbon emissions and the ecological
carrying capacity of carbon absorption, is divided into low carbon development area, carbon inten-
sity control area, carbon sink function and high carbon optimization area, analyzes the carbon emis-
sions space characteristics and national spatial zoning characteristics. The research results show that
the total carbon emission in Hunan Province in 2020 is 47,909,700 tons, of which the carbon emission
and carbon absorption show the highest opposite spatial distribution characteristics; the economic
contribution coefficient of carbon emission is not coordinated with the spatial development pat-
tern of Hunan Province, so the leading role of urban agglomeration is played to promote regional
low-carbon development; Xiangtan, Yueyang, Yiyang and Loudi are high-carbon optimization areas,
which is necessary to strengthen the emission reduction responsibility of these cities and accelerate
the adjustment of energy consumption structure.
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Figure 1. Land use status of Hunan Province in 2020
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Table 1. Carbon emission coefficient and conversion standard coal coefficient of various energies
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Figure 2. Spatial distribution of carbon emission (left) and carbon emission intensity per unit of GDP (right) in cities of Hu-
nan Province
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Figure 3. Spatial distribution of carbon absorption (left) and carbon absorption intensity (right) in cities of Hunan Province
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Figure 4. Spatial distribution of carbon emission economic contribution coefficient and carbon absorption ecological carrying
coefficient in Hunan Province
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Figure 5. Territorial space zoning in Hunan Province
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Table 3. Accounting results of carbon emission and carbon absorption in each city of Hunan Province

3. A S IRH SRR E SR

Hf7 GDP R AT A

B T 47 4 T BRHEBUS R RO R

(") (") () (W12 75) (/A 50) TURR R HL AR RH
Kb 1798691.81 —459072.80  1339619.01 148.13 —38.85 7.66 1.44
R 2536168.66 —486624.60 2049544.06 816.59 —43.27 1.39 1.08
R 5415655.22 —181887.22 5233767.99  2311.27 -36.34 0.49 0.19
HrRHTIT 3177546.87 —551860.40  2625686.47 905.67 -36.08 1.25 0.98
AR BH 1851368.30 —863950.60  987417.71 822.53 —41.50 1.38 2.62
EPHT 12396925.07 -419700.84 1197722422  3098.03 -28.25 0.37 0.19
T 3485610.90 —535802.28  2949808.62 929.71 —29.48 1.22 0.86
SKE AT 239007.34 —399178.79  —160171.44 429.34 ~41.86 2.64 9.39
f PH T 2533294.81 —400991.21  2132303.59 1366.78 -32.54 0.83 0.89
M T 3767631.50 —908305.14  2859326.36 1505.20 —46.97 0.75 1.36
ACMITH 1298287.49  -930339.73  367947.76 615.97 —41.79 1.84 4.03
AT 811136.86 —1364297.39 —553160.54 485.17 -180.05 2.34 9.46
el 8234687.23 —308623.12 7926064.11  4901.77 —38.06 0.23 0.21
PG 363736.46  —706902.36 —343165.89 501.63 —45.69 2.26 10.93
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