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Using the model matrix, the relative roles of atmosphere and 
ocean for inducing this current can be studied. Figure 3 (page 
19) shows the wind stress curl (colours) and the ocean zonal 
current at 35m (contours) for the four coupled models. In the 
low resolution HadGEM model (a), there is strong local wind 
stress curl over the Hawaiian Islands, and a weak zonal current. 
With higher resolution atmosphere (b), the wind stress curl 
signal stretches further west, as does the current. The higher 
resolution ocean with low resolution atmosphere (c) shows 
a current which stretches over to 160E and beyond, but with 
relatively modest wind stress curl, while (d) shows the high 
resolution coupled response, with the local maximum in wind 
stress curl collocating with the stronger ocean current over to 
160E. Such changes to the circulation cause a warming of the 
local SSTs, which may be related to local changes in clouds 
and precipitation.

The Hawaiian Lee Countercurrent is a simple example of how 
higher resolution atmosphere and ocean components can lead 
to changes in simulated circulation. It may well be that changes 
to the persistent small-scale wind stress curl features (when 
comparing w ithin the model matrix) found in many other 
regions (particularly over the Southern Ocean and boundary 
currents) might also lead to changes in their simulation and 
behaviour, but these will r equire more detailed analysis. 

Discussion
There are many important interactions between the atmosphere 
and the ocean occurring on small time and space scales, and it is 
a challenge to represent the most important of these processes in 
our climate models. Systematic studies of the impact of model 
resolution on simulated coupled climate are a useful first step, 
but other methods of analysis will also be needed to isolate and 
identify individual pr ocesses. 

For example, UJCC has performed experiments with a variety 
of atmosphere model resolutions, using AMIP-II SST and sea-
ice forcing (Gates et al., 1999) which is nominally 1° resolution 
but is effectively much smoother than this in time and space. 
Surprisingly few dif ferences have been found between these 
simulations, and it is reasonable to ask whether using such 
smooth forcing is partly to blame. Experiments in which higher 
resolution ocean SSTs have been used to force atmosphere 
models (e.g. Chelton et al., 2005) suggest that this can make 
a significant difference to model variabil ity, and hence the 
development of higher resolution SST datasets (for example 
the Reynolds and OSTIA datasets; Reynolds et al., 2007, Stark 

et al., 2007) w ill be important tools for future experiments, 
particularly as atmospher e model resolution incr eases.

While it is clearly desirable to continue to develop higher 
resolution ocean models, since there are many important 
processes that are not properly simulated in the current 
generation of models, continued thought must be given to the 
most appropriate resolution of forcing (be it from observations 
or coupled to an atmospheric model) in order that the feedbacks 
and interactions are also represented.
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Figure 3: Wind stress curl (colour, Nm-2/m) and ocean 
zonal current at 35m (contours at 5cms-1 intervals, 
eastward currents solid, westward currents dashed). 
(a) lowest resolution (HadGEM), (b) higher resolution 
atmosphere, (c) higher resolution ocean, and (d) high 
resolution atmosphere and ocean (HiGEM).


