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The Preliminary Assessment and Three Key Issues
of Carbon Neutrality Contribution of Protected
Areas in China

Abstract: Protected areas (PAs) are not only important for
biodiversity conservation, but also play a key role in mitigating
climate change and achieving carbon neutrality. The contribution of
PAs to carbon neutrality in China has not yet been fully recognized
and paid attention to, and relevant studies are still in the initial
stage. This paper firstly assesses the carbon storage, carbon capture
capacity and anthropogenic carbon emission level of terrestrial
PAs in China, finding the gaps in the conservation of ecosystems
with high carbon neutrality contribution. Then this paper proposes
three key issues for the study of carbon neutrality contribution
of PAs in China, namely, the mechanism of carbon cycling in
PAs, the assessment and management based on carbon neutrality
contribution, and the synergistic management of biodiversity
conservation and carbon neutrality. In addition, 14 specific research
questions are proposed around the key issues. In this way, this
paper develops a systematic framework for scientific research and
management practices of climate change mitigation in China's PAs.
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Fig. 1 The biomass carbon storage in terrestrial PAs in China
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Fig. 2 The vulnerable soil organic carbon storage in terrestrial PAs in China
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Fig. 3 The carbon storage in terrestrial PAs in China
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Fig. 4 The NPP in terrestrial PAs in China in 2020
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Tab.1 Statistics of carbon storage in China
EYEWRIEE M5 LA VERMEE ERRGIRIEE
FE | ERAE | BRRPH | EEARPS | B BERARE | BARPH | EEARPL | RE EzxAR | BARPH | EFERRPH
g E S 8/PgC 13.31 [0.31 1.05 12.26 57.00 |2.22 7.21 49.79 70.24 | 2.53 8.26 61.99
S 2 E L BI/% — 2.31 7.92 92.08 — 3.89 12.65 87.35 — 3.59 11.76 88.24
BATERRMEE/(kgC/m?) | 1.40 1.30 0.99 1.45 6.13 9.76 7.08 6.01 7.55 11.11 8.11 7.48
REENJLE — 0.93 0.70 1.03 — 1.59 1.16 0.98 — 1.47 1.07 0.99
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Fig. 5 The anthropogenic carbon emissions in terrestrial PAs in China in 2020
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Tab. 3 Statistics of anthropogenic carbon

2000 to 2020 emissions in China from 2000 to 2020
NPPE&(PgC) % &£ ERILLHI BRHEMUR B ( x 10%CO,) & 5 £ E A LL Al
FH | £E |ERAE | AR | FEARPH F | 2E ExARE | BARIH | FEBRRH
2000 |2.75 |0.04 0.16 2.59 2000 | 37.85 0.04 0.51 37.34
1.56% 5.74% 94.26% 0.09% 1.35% 98.65%
2005 |3.00 |0.04 0.17 2.83 2005 | 63.79 0.05 0.83 62.96
1.47% 5.63% 94.37% 0.08% 1.31% 98.69%
2010 |3.06 |0.05 0.17 2.89 2010 | 92.61 0.07 1.14 91.47
1.50% 5.69% 94.31% 0.07% 1.23% 98.77%
2015 |3.26 |0.05 0.18 3.08 2015 | 107.09 0.08 1815 105.73
1.42% 5.43% 94.57% 0.07% 1.26% 98.74%
2020 |3.34 |0.05 0.18 3.15 2020 | 117.53 0.08 1.51 116.03
1.45% 5.46% 94.54% 0.07% |1.28% 98.72%
BATERNPP(kgC/m) R 2£ B JLEE BATERBRH(kgCOkm?) B2 £ EH LIE
F | 2E |EReAE | BRARPH | FEARPH FH | 2E EZxAE | BARIH | EEBRRFH
2000 |0.29 |0.18 0.15 0.31 2000 | 3980.97 150.32 | 477.43 4 .425.22
0.63 0.51 1.06 0.04 0.12 1.11
2005 |0.32 |0.19 0.16 0.34 2005 | 6709.84 |206.36 780.41 7 461.68
0.59 0.50 1.06 0.03 0.12 1.11
2010 |0.32 |0.19 0.16 0.34 2010 |9741.20 |276.18 1067.92 10 840.96
0.60 0.51 1.06 0.03 0.11 1.11
2015 [0.34 [0.20 0.17 0.37 2015 [11263.60 |319.44 |1264.98 |12531.40
0.57 0.48 1.07 0.03 0.11 1.11
2020 |0.35 |0.20 0.17 0.37 2020 | 12362.61 |329.73 1411.03 13 751.25
0.58 0.48 1.07 0.03 0.11 1.11
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Fig. 6 The framework of research on the carbon neutrality contribution of PAs in China
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