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Table 3 Land use transfer matrix in Chongging, 2000-2020 (10* hm*)

2000 4F - 20207
Bt Mt it Kk AR AR i
Bt 354.96 21.35 6.32 2.83 18.49 0.02 49.02
Pl 19.64 304.74 12.76 1.38 1.41 0.01 35.19
it 7.68 23.58 30.25 1.03 1.41 0.05 33.76
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Table 4 Carbon sources and sinks of land use in Chongqing, 2000-2020 (10°* t)
gy i : LN : e
Pt HB At Mt it K, KA Gt

2000 189.49 1348.98 1538.47 -205.71 -1.34 -0.23 0.00 -207.28 1331.19
2010 189.82 445837 4648.19 -211.73 -1.07 -0.25 0.00 -213.05 4435.14
2020 180.21 5087.33 5267.54 -211.85 -1.04 -0.32 0.00 -213.21 5054.33
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Figure 3 Carbon sink patterns of land use in Chongqing, 2000-2020
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Figure 4 Spatial distribution of land use carbon compensation value of Chongqing, 2020
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Table 5 Carbon compensation value of each district and county in Chongqing (10* yuan)

e SAFIX TR SRS S AU ZLAX TR SRS s AU
1 VAL X -230.63 27757.92 27527.29 iR -12897.31 1144.60 -11752.71
2 FEIX -192.39 21276.73 21084.34 PR -7570.27 535.08 -7035.19
3 KX 0.00 18755.50 18755.50 KPEX -7230.33 1956.62 -5273.71
4 U IX. -64.35 13696.86 13632.52 FHH -7886.51 3013.49 -4873.02
5 X 0.00 12064.70 12064.70 TIX -6546.69 2103.92 -4442.77
6 kX -2100.66 14129.26 12028.61 Py et -6272.09 2718.33 -3553.76
7 b X -1251.94 9461.53 8209.60 FhE -5164.02 1787.85 -3376.17
8 KAFIX -2035.65 9056.28 7020.64 FHE -6049.25 2944.40 -3104.85
9 B X -2308.11 8687.46 6379.35 WE -3153.70 154.41 -2999.29

10 X -1531.25 7609.82 6078.57 FEHIX -5878.19 3220.52 -2657.67
11 MRX -71.62 6148.75 6077.13 AL -3214.47 767.05 -2447.43
12 FTIX -4381.76 6776.29 2394.53 ez -3848.63 1694.68 -2153.94
13 HAZEIX -1182.25 3435.99 2253.74 MR B -2635.72 588.25 ~2047.48
14 NS -2795.79 5012.73 2216.94 itk B -2710.85 816.11 -1894.74
15 TN IX -8626.42 10608.93 1982.51 X -4801.31 3270.82 -1530.49
16 MK -4810.13 6212.23 1402.10 R IX -8568.90 7445.64 -1123.26
17 HEIX -1955.75 3208.81 1253.06
18 TTHEX -4102.15 5232.33 1130.18
19 IR -1742.51 2499.18 756.66
20 BEL X -961.33 1556.32 594.99
21 R IX -2440.18 2840.51 400.33
22 HNIX -3425.62 3512.67 87.04
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Grid scale measurement of carbon compensation
in Chongqing City:

Based on the perspective of land use

HUANG Huaiyu, GONG Zhiwen

(1. College of Economics and Management, Northwest A&F University, Yangling 712100, China; 2. Center for Resource
Economics and Environmental Management, Northwest A&F University, Yangling 712100, China)

Abstract: [Objective] Improving the carbon compensation mechanism is an important action to
cope with climate change and realize the goal of carbon neutrality. At the grid scale, the
establishment of carbon compensation between administrative units can provide a reference for
regional low-carbon coordinated development based on land use change. [Methods] Using land
cover and socioeconomic data at a grid scale of 5 kmx5 km, this study calculated the carbon source/
sink of land use in Chongqing from 2000 to 2020, and then explored the spatiotemporal evolution
characteristics of the carbon source/sink. Further more, the carbon compensation value with the
revised net carbon emissions was estimated. Finally, the path for Chongqing to achieve carbon
compensation was discussed. [Results] During the research period, carbon emissions in Chongqing
showed a continuous increase, with a total increase of 37.29 million tons. The carbon absorption
was slowly increasing, with a total increase of 0.059 million tons. The carbon emissions showed a
“core-periphery” spatial structure with the central urban area as the high-value center and gradually
decreasing towards the two wings. The areas with reduced carbon emissions were mainly in
Changshou, while the areas with increased emissions mainly occurred in Yubei, Jiulongpo,
Shapingba, and the northwest of Ba’ nan. The carbon absorption showed a distribution pattern of
“high in two wings and low in the middle” in general. Fengjie, Yunyang, and Wanzhou were areas
of carbon sink growth, while the northeast of Chongqing and some areas in the central urban area
showed the reduction of carbon sink. The carbon compensation paying areas were concentrated in
the central urban area, central Liangping, southeastern Kaizhou, and southwestern Fengdu, with a
total payment amount of 2.337 billion yuan. The regions that can receive carbon compensation
were mainly distributed in the two wings and a small number within the main urban area, with a
total amount of 1.406 billion yuan. [Conclusion] Carbon emissions in Chongqing far exceed
carbon absorption, and there exists spatial heterogeneity in the carbon compensation value at the
grid scale. It is recommended to formulate differentiated compensation funding policies according
to the actual situation, so as to ensure the economic interests of carbon compensation receiving
areas and emphasize the ecological protection responsibility of carbon compensation paying areas.
It is also necessary to promote cross-regional and county-level horizontal ecological compensation
through multiple channels, and create a win- win situation between ecological protection and
economic development.
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