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Fig. 2 Comparison of simulated and observed NEE at the Yellow River Delta Coastal Wetland with the DNDC model
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Fig.3 Response of biomass, NEE, NPP, R, and SOC to changes in air temperature, water table, nitrogen deposition coefficient and rainfall relative to baseline
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Fig. 5 Simulation of carbon flux in coastal wetland ecosystems from 2020 to 2100
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Modeling Impacts of Changes in Water Level on Net Ecosystem CO; Exchange
in A Coastal Wetland of the Yellow River Delta Based on DNDC Model

CHEN Yawen' 2, HAN Guangxuan!, ZHAO Mingliang!, CHU Xiaojing!, LI Peiguang',
SONG Weiming', WANG Xiaojie!

1. Key Laboratory of Coastal Environmental Processes and Ecological Restoration, Chinese Academy of Sciences/Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences, Yantai 264003, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Water level is an essential driving factor affecting the blue carbon function of coastal wetland ecosystems. Climate change
(such as seas level rise and extreme rainfall) have led to variation in water level, which may alter the carbon sink function of coastal
wetlands. However, it is unclear how the ecosystem carbon exchange of coastal wetlands respond to changes in water level. To assess
the effect of the water level on ecosystem CO: exchange, a field manipulation experiment was conducted in a wetland in the Yellow
River Delta. The experiment consisted of three water-level treatments, including natural water level (CK), 20 cm groundwater table
(B20), and 10 cm water level above the soil surface (A10). In addition, the process-based model (denitrification-decomposition
model, i.e. DNDC) was used to simulate and predict changes in ecosystem carbon exchange of the coastal wetland in the future. The
results showed that there was a significant difference in net ecosystem CO:z exchange (NEE) among different water level treatments
during the growing season. The COz absorption rates under high water level treatment were much higher than those under low water
level treatment, and its maximum value reached 655 kg-hm™2 in vigorous growing season. The NEE dynamics of different water
levels simulated by DNDC model were significantly related to field observation results (R*>0.6). According to the sensitivity test of
DNDC model, daily temperature, rainfall and water level drove the variation of ecosystem carbon exchange. Water level significantly
altered NEE mainly by changing soil respiration. Overall, the ecosystem carbon exchange of the wetland responded in different ways
under the climate change scenarios. Therefore, future studies should focus on the improvement of hydrological modules and
vegetation succession processes in DNDC to understand better the effect of hydrological processes on carbon exchange in coastal
wetlands under climate change. This study can provide a reference for future development on predicting carbon sink function of
coastal wetlands under changes in water level.

Key words: coastal wetland; changes of water level; carbon exchange; DNDC model; sensitivity analysis; scenario simulation



