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Introduction: The Arctic Ocean is currently experiencing rapid and large environmental changes related to global warming. Many small scale physical processes, such as mesoscale eddies, mixed layer dynamics, ocean boundary
and coastal currents, varying sea ice edges, upwelling can influence nutrient transport, light availability and ocean stratification, thus are critical for understanding marine primary production and carbon cycling in the Arctic
Ocean. A high-resolution pan-Arctic regional earth system model (RASM) was developed to investigate the ecosystem response to climate changes in seasonal to decadal scales. Here we show some initial results from the high
resolution ecosystem model and comparison with results from coarse resolution global community earth system model. Both models include coupled ice algal submodel at the bottom of sea ice and intermediate NPZD pelagic
ecosystem submodel in water column.

5. Model results of comparison with one cruise
data

(data courtesy of Dr. Steiner of Canada, see the reference below, where a
previous version of POP-CICE was used in the validation)

1 Introduction

Ecologically significant changes due to declining sea ice cover
have been observed in the Arctic Ocean in last decades, and it is
critical to develop high resolution ecosystem models to
investigate the mechanisms behind the primary production
variations in all temporal and spatial scales in response to
climate change. The NCAR global earth system model CESM
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e There are 5 ice thickness categories and one snow layer. The model output at point of interest are analyzed.
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of annual primary production.
e The 9km-RASM sharper gradients at shelf breaks and better eddy and fine T, S Chl-a structures.
e More model validation and comparison is in the processes.
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