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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?

We used the CARDAMOM, to calibrate and validate the DALEC model using remote
sensed Earth Observations (EO), then we compared model results for Net Ecosystem
Exchange (NEE) to independent NEE measurements from Eddy Covariance towers
across 3 Scottish peatlands, with different levels of degradation.

Next Steps
1. Exploration of internal dynamics (compare measurements for other C-Cycle components such as Ecosystem Respiration, photosynthesis and Water balance 

components and dynamics with C-Cycle), to confirm the model is  reproducing the sensitivity to changes in water table, degradation, and climate.
2. Explore the impacts of the different peatland degradation level. 
3. Model evaluation and development to account for the presence of organic soils and soil moisture dynamics, and calibration and validation of the model at 

different scales.
4. Exploration and development of different future scenarios for land use and climate forecast.  
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Linear fit: y = 0.57x – 0.37
R2 = 0.81
RMSE = 0.51
BIAS = -0.37

Linear fit: y = 1.43x + 0.51
R2 = 0.65
RMSE = 0.92
BIAS = 0.52

Linear fit: y = 0.70x + 0.72
R2 = 0.73
RMSE = 0.48
BIAS = 0.11

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. R2 values indicate a strong correlation between Predicted and Observed NEE, additionally, RMSE and Bias are low.
• 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 Cairngorms.
Model results vs Independent Eddy Covariance measurements of NEE
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