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Although only covering 2-3% of land’s surface, peatland ecosystems store about one third of global soil carbon(C) 
and are currently considered as sinks for atmospheric CO2. It is crucial to have a predictive understanding of how 
this C-rich ecosystem responds to changes in temperature and atmospheric CO2. One of the key characteristics of 
peatland ecosystems is the low input of nutrients such as nitrogen (N) and phosphorus (P), particularly in bogs 
that receive all of their nutrients from precipitation. Primary production in peatlands has been found to be limited 
by N availability or P availability, or co-limited by both N and P. Despite the important role of N and P in 
controlling productivity and ecosystem function, limited attention has been paid to investigating the N and P 
cycling dynamics and how they affect C cycling in peatland ecosystems, particularly in the context of 
environmental changes. A recent focus of SPRUCE (Spruce and Peatland Responses Under Changing 
Environments) has been on nutrient cycle, in particular N and P. Comprehensive measurements of major N and P 
reservoirs and related processes have been conducted for both pre-treatment condition and with treatment. Here 
we try to integrate these empirical data with a modeling approach aiming to develop a predictive understanding of 
N and P cycling in peatland bogs in response to environmental changes and how the responses affect C cycling. 
We use the ELMv1- SPRUCE, which is developed based on the most recent ELM v1 and ELM v0-SPRUCE. 
Compared to ELMv0-SPRUCE, ELMv1- SPRUCE includes an improved representation of nitrogen cycle and a 
prognostic phosphorus cycle. The questions we are trying to address include: (1) can the model reproduce the N 
and P budget from the field measurements; (2) what processes in the model needs to be improved (either process 
representation or parameterization) or added based on the measurements; (3) what other measurements are needed 
to better inform model representation; and (4) How do the model simulated responses to warming and elevated 
CO2 differ from the experiment and why? The ultimate goal of this study is to improve the representation of N and 
P cycling processes and C-N-P interactions in ELM-SPRUCE, while the modeling efforts can also help guide the 
most-needed measurements in the field. 
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