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Standardization Research on Meteorological Evaluation Grade of
Ecological Function of Carbon Fixation and Oxygen Release of Forest
Vegetation Towards the “Dual Carbon” Goal

CUI Xiaojun' ZHAO Junfang® CAO Yun® JIANG Yueqing® LI Sen® YANG Feiyun'
(1. China Meteorological Administration Training Centre; 2. State Key Laboratory of Severe Weather Meteorological
Science and Technology, Chinese Academy of Meteorological Sciences; 3. National Meteorological Centre)
Abstract: [Objective] To meet the requirements of ecological meteorological services in the context of the “Dual Carbon”
goal, the systematic interpretation was conducted on the meteorological industry standard QX/T 714—2024, Grade of
meteorological assessment on ecological function of carbon fixation and oxygen release of forest vegetation. The established

scientific and standardized technical system for the meteorological assessment of the ecological function of carbon fixation
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and oxygen release of forest vegetation was sorted out, providing support for the construction of ecological meteorological
standardization. [Methods] The forest net ecosystem productivity (Cygp) Was adopted as the core indicator. The carbon fixation
and oxygen release capacity of forest vegetation was quantitatively calculated using the FORCCHN model. The meteorological
evaluation index was constructed by comparing the relative changes in forest carbon sequestration and oxygen release
between the current year and multiple years of meteorological conditions, and the five-level grading system was established
using the natural breaks method. Model validity was verified at both the national scale (through comparison with forest
resource inventory data and existing studies) and the site scale (through comparison with forest flux tower observation
data). The uncertainty sources and applicability boundaries of the evaluation method were systematically analyzed.
[Results] At the national scale, the simulated annual mean Cygp of forests in China from 2011 to 2019 was estimated to be
0.199 PgC/a, which was found to be generally consistent with inventory data and previous research findings. At the site
scale, the simulated Cygp was significantly correlated with observed values, with the correlation coefficient exceeding
0.85. The five-level grading system constructed by this standard can be used to scientifically quantify the influences of
meteorological conditions on the ecological function of carbon fixation and oxygen release of forest vegetation. [Conclusion]
The evaluation system stipulated by this standard was proven to be scientifically robust and reliable, and was capable
of meeting the assessment needs of multi-scale business services at both national and provincial scales. It can support
scenario applications such as forestry carbon sequestration assessment and ecological compensation accounting, effectively
enhancing the standardization level of ecological meteorological services and scientific support for the achievement
of the “Dual Carbon” goals. In practical application, attention should be paid to uncertainty factors, including spatial
heterogeneity of model parameters, regional accuracy differences of input data, and sensitivity of the classification method.
Strategies such as establishing regionalized parameter libraries, multi-model ensemble simulation, and dynamic baseline
updating are recommended to continuously reduce the uncertainty of evaluation results.

Keywords: forest vegetation; carbon fixation and oxygen release; meteorological evaluation grade; standardization; the

FORCCHN model; net ecosystem productivity; uncertainty
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