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Abstract

In the rapidly changing Arctic Ocean, marine primary productivity is tightly

linked to the balance between light and nutrient limitation. To capture this

balance in ocean general circulation biogeochemical models (OGCBMs), a good

representation of the physics is important due to the tight bio-physical coupling

in the Arctic. Using a horizontal model resolution of a few kilometers makes it

possible to resolve an increasing number of small scale processes, that otherwise

need to be parameterized in OGCBMs. Such high resolution is, however, com-

monly not possible due to computational constrains. Utilizing an unstructured

mesh approach, we have run the finite element sea-ice ocean model (FESOM 1.4)

coupled to the biogeochemical model REcoM2 in a global configuration with an

Arctic-wide resolution of 4.5 km. This resolution is so far unprecedented for

a global biogeochemical setup, and here we present an analysis of the mean

state of the model. FESOM-REcoM2’s integrated Arctic net primary produc-

tion (NPP) averages 445 Tg C yr−1 for the years 2011 to 2015, a value that is

in the middle of the range compared to estimates from the literature. Most

production takes place in the inflow regions of the Nordic and Chukchi Seas,

and 32% is associated with the sea ice zone, the latter including the marginal

ice zone and below-ice productivity. Light limits production to some degree at

all latitudes north of 60◦N, with growth becoming nutrient limited following the

initial spring bloom in most places. The model reproduces the relatively low

surface concentration of dissolved inorganic nitrogen (DIN) that has been ob-
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