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Figure 6. Upper panels show the relationship between incoming (left) longwave and (right) shortwave radia-
tion at the surface and vertically integ{ated cloud water: onlv cases with clouds present are used. Longwave
models lack about 10-20 Wm™ surface radiation because of limitations in the cloud

parameterizations.This may be of little consequence for a weather-forecast model, where the spread of

the error might be worse, but is huge in terms of climate. Couple any of these results to an interactive
ice/ocean model and things will go seriously bad.

Tjernstrom et al. (2005) concluded that the actual correlation between observed and modelled fluxes
was very low and that accumulated systematic errors in the sensible and latent heat fluxes
approximately cancel on an annual basis. By instead estimating the PDFs of the turbulent heat fluxes,
from SHEBA and from several regional models runs one can explore the “climate” of the models
separately from the random model error. The PDFs shows (Figure 9) that all the models overestimate
the turbulent heat fluxes by anywhere from a factor two to four or five, regardless of the sign. The
modelled friction velocity (momentum flux, not shown) agrees better with the observations, but its
PDF shows an underestimation of cases with low values and an overestimation of high values; the
cross-over occurs at about us ~ 0.3 ms”. Hence the models are over diffusive; this is a common
feature for many models, especially for stably stratified conditions. This problem then carries over to

the heat fluxes, due to the way the turbulent fluxes are interdependent in most surface-layer schemes
making these also to large.

3. Conclusions

The quality of an atmospheric numerical model, for weather forecasting or climate, is intimately
related to how the model climate compares to the real climate; especially for climate models, but

10 ECMWF-WWRP/THORPEX Workshop on polar prediction, 24 - 27 June 2013



TIJERNSTROM, M.: WHY MODELLERS SHOULD CARE ABOUT FIELD PROJECTS

increasingly also for weather forecasting as more and more advanced data assimilation methods are
employed. The model climate is critically dependent on how sub-grid scale processes are handled. To
parameterize something, there has to be a basic understanding of the process; that understanding
comes from or has to be anchored in field experiment data. One cannot parameterize a process when
there is no proper understanding of how it works.

Models have to be evaluated before they can gain credibility. Some evaluations can use standard
observations, but in an area like the Arctic where for example soundings are essentially absent, only
field observation data is available. Some evaluations also needs to be on the process level, especially
when developing new parameterisations that may additionally require estimations of closure
parameters or functions that can only come from field observations. The physics package in most
models is a maze of compensating errors, some there just because we lack a fundamental
understanding. Hence the model climate may be correct but for the wrong reasons. Or this may be the
case for many areas on Erath, but not in the Arctic, which may be dominated by a different set of
processes. To get into such schemes and improves them requires an analysis of process relationships,
that can often only come from field experiment data; for the Arctic Ocean field experiment data is the
only source of such data. This is why modellers should care about field experiments!
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