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The study compares spatial and temporal variability in net primary productivity (PP) and particulate organic carbon (POC) export production (EP) from three different coupled climate carbon cycle models (IPSL, MPIM, NCAR) with observation-based estimates derived from satellite measurements of ocean colour and inverse modelling. Satellite observations of ocean colour have shown that temporal variability of PP on the global scale is largely dominated by the permanently stratified, low-latitude ocean (Behrenfeld et al., 2006) with stronger stratification (higher SSTs) leading to negative PP anomalies and vice versa. Results from all three coupled models confirm the role of the low-latitude, permanently stratified ocean for global PP anomalies, but only one model (IPSL) also reproduces the inverse relationship between stratification (SST) and PP. An adequate representation of iron and macronutrient co-limitation of phytoplankton growth in the tropical ocean has proven to be the crucial mechanism determining the capability of the models to reproduce observed interactions between climate and PP.

Figure caption:

Top: Timeseries of anomalies in primary production (PP) for the global ocean (black lines) and the area of the low-latitude permanently stratified ocean that has annual mean sea surface temperatures above 25°C and dominates the global signal. On the left data from satellite observations are shown, on the right results from the IPSL model. The anomalies are calculated as the difference in the actual monthly PP value to the climatological mean

of the corresponding month.
Middle: Timeseries of anomalies in the low-latitude ocean for PP overlaid by stratification and SST anomalies, showing the inverse relationship between climate (stratification, SST) and productivity in both observation-based estimates (left) and the IPSL model (right). Please note that for the climate indices the scale on the right side is reversed (anticorrelation).
Bottom: maps of cross-correlations of local PP anomalies versus the stratification anomalies averaged over the whole area of the low-latitude ocean from observation-based estimates (left) and the IPSL model (right). The correlation coefficients (R2) have been multiplied with the signs of the regression slopes to distinguish areas of positive and negative correlations.
