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Abstract

The frequency and intensity of extreme drought events and unbalanced nutrient
input in the region have increased significantly, especially in the subtropical region.
Exploring how drought and nutrient imbalance will affect the carbon dynamics of
subtropical forests is a prerequisite for deeply understanding the ecosystem processes
and effectively predicting the response of global carbon budget to climate change.
However, at present, most relevant studies are based on single factor analysis, and
there are still many difficulties and uncertainties in studying the comprehensive
impact of drought and nutrient constraints on carbon storage in subtropical forests.
Based on the long-term observation data of the large-scale extreme drought and
nitrogen and phosphorus addition control experimental platform of Tiantong forest,
this study uses the data-model fusion method to study its impact on ecosystem carbon
dynamics and regulation mechanism and analyze the sources of uncertainty. Our main
fingdings are:

Drought had a positive effect on fine root pool and slow organic matter carbon
pool, but a negative effect on leaf biomass and microbial carbon pool. The long-term
effects of simulated drought on fine root biomass and metabolic litter are positive,
while the long-term effects on soil chronic and inert organic matter, microbial biomass,
soluble organic carbon, vegetation total carbon pool, soil total carbon pool and
ecosystem total carbon pool are negative. For structural litter, the long-term effects of
drought predicted by different structural models are different. This shows that the
decrease of vegetation growth caused by drought leads to the decrease of soil input.
Although it reduces the availability of microbial substrate, the decrease of available
substrate sources, that is, the decrease of soil carbon input, is the main factor for the
decline of microbial carbon pool.

The carbon storage of Tiantong site is mainly limited by phosphorus, while the
Qianyanzhou is mainly limited by nitrogen. The stoichiometric ratio of wood biomass
to soil microorganisms is a good indicator of nitrogen and phosphorus availability in
natural ecosystems. The different nutrient requirements of different tree species and
tree ages, as well as the representativeness of the elastic stoichiometry of slow
turnover pools and soil microorganisms, are necessary to improve the prediction of
ecosystem carbon reserves in the future.

Compared with drought and nutrient limitation alone, the combined effects of
drought and nutrient limitation significantly reduce the carbon storage of subtropical
forests. Although the common effect is greater than the single effect, it is less than the
sum of the two. It shows that the subtropical forest has a certain adaptability under the
pressure of climate change, which is closely related to the structure and function of
ecosystem.

Keywords: data-model fusion, subtropical forest, drought, nutrient limitation, carbon
cycle, nitrogen cycle, phosphorus cycle
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