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Introduction

Climate change is affecting Scotland's weather patterns and hydrology. Scotland has
ambitious net-zero goals, which include tree planting and peatland restoration
targets. There is a challenge in balancing multiple objectives, including net-zero
policies, Scotland’s Biodiversity Strategy, agriculture, forestry, and the growth of the
rural economy, all while understanding the hydrological impact of climate and land
use changes. Current land use policies lack a clear assessment of hydrological risks
associated with tree growth, food production, peatland restoration, and climate
change.

We have few sites with detailed measurements of both the carbon and water cycles.

Models exists which can bridge the gap between these sites, but require rigorous

calibration and uncertainty quantification. Moreover, their reliability has yet to be

fully quantified. In response to these challenges, our project will address the

following questions:

* How well can a model calibrated using remoted sensed data reproduce site-based
estimate of C-exchange?

* (Can this model calibrate C and water cycles interactions across Scottish peatlands?

* How will soil moisture and carbon dynamics change in response to various future
climate and land use scenarios?

« How will these scenarios impact Scotland's surface water resources across mineral
and organic soils while providing estimations of parameter uncertainty?

Results
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Our CARDAMOM estimates of NEE show a good fit with independent NEE measured at the Eddy Covariance sites:
 The model is able to capture seasonality of NEE. R? values indicate a strong correlation between Predicted and Observed NEE, additionally, RMSE and Bias are low.
e Comparison between model results and independent observations also show key areas of modelling improvement: At Cross Lochs CARDAMOM is underestimating peak

carbon uptake and its missing peak emissions at Cairngormes.

Model results vs Independent Eddy Covariance measurements of NEE
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