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For the first time biogeochemical (BGC) models are included in the Coupled Model 

Intercomparison Project (CMIP) process. From the CMIP5 5
th

 round (CMIP5) archive 16 

BGC models have been assessed in terms of their representation of monthly means of surface 

Chlorophyll-a, temperature, nitrate, phosphate and silicate for the NZ EEZ for the present day 

(taken as 1976-2005 for the models). The assessment is based on a model ranking of area-

averaged measures of root-mean-square error and bias compared to annual cycles from the 

observational data sets for a set of representative sub-regions around the NZ EEZ. These sub-

regions cover the nutrient limited oligotrophic waters in sub-tropical waters to the north of 

the EEZ, to the iron limited sub-antarctic waters to the south. In between lie the productive 

regions associated with the Chatham Rise and the Tasman Sea. This set of regimes provides a 

challenge to the range of physics and biogeochemistry represented by the 16 BGC models. 

The analysis shows that a best-fit ensemble for the present day can be obtained from the 

model ranking. This ranking can then be used in consideration of likely future changes to the 

biogeochemical fields under the representative concentration pathways (rcp) 4.5 and 8.5. The 

ranking can also help in assessing fields like integrated primary production and dissolved iron 

concentration, for example, that are presently difficult to constrain and validate. 

This assessment and ranking process can also be applied to the Southern Ocean waters and 

the Ross Sea to the south of NZ. While the observational data sets become more constrained 

further south, and the cryospheric processes modify the biogeochemical and physical 

regimes, nevertheless it is possible to ask similar ranking questions of the models as a further 

test of their ability to resolve processes in such waters. 

In terms of future planning, the most complex step is to take the relatively spatially coarse 

BGC model solutions and produce downscaled solutions at the coastal and embayment scales 

of importance to productive capacity. While this is more routinely down for the atmosphere, 

it remains a challenge for the ocean, and even more so for the ocean with biogeochemistry. It 

is hoped, however, that on-going analysis of the CMIP5 models will point the way toward 

generation of consistent model formulations and boundary conditions that can then produce 

the high-resolution present day and future scenario solutions of interest. 

 

 

  


