Comparing model outputs to measurements

Problem

· Models don’t produce point values directly.

· Models have problem of dealing with subgrid variability of surfaces.

· e.g. surface temperature of a grid square is a weighted average of all of the types within it.

· Models may be nested at varying scales.

· RCM output may be required to be bias-corrected to be used as inputs to hydrological models.

Upscaling

· Simplest method of comparing point measurements to gridded model outputs is by aggregating point values to grid scale.

· Different ways of doing this. Can also aggregate over time.

· How far this can be extrapolated into the future?

· Bias may be useful as index of uncertainty. 

· Uncertainty from past climate forcing scenarios may be useful as a guide to uncertainty of current forcing scenarios.

“Downscaling”

· Establish relationships between point measurements and closest grid cell.

· Extended to relationship between point measurements and all grid cells. Weights vary over space and time.

· Coefficients vary over space and time. Possible to include changes over time in surface conditions, i.e. vegetation.

· The coefficients and the weights provide diagnostic information about model bias and displacement.

Comparing values

· Pictures often used. Spatial covariance parameters provide a more objective way of comparing models to each other or to measurements.

From the IP3 web site: www.usask.ca/ip3
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Modélisation Environmentale Communautaire (MEC) is a community environmental modelling system, developed by Environment Canada as a framework within which to facilitate coupling between models representing different components of the earth system. The ultimate objective of MEC is to use the coupled models to produce operational forecasts. IP3 employs a configuration of MEC specialised for coupling land-surface and hydrological models, known as MEC – Surface and Hydrology or MESH. This system is the Canadian result of an intensive global research effort to couple atmospheric and hydrological models, in order to improve hydrological flow simulations and atmospheric predictions in both climate- and weather-prediction models.

Understanding of the linkages between hydrological and atmospheric processes, in the form of transfers of water (between surface water, snow and ice, and precipitation and atmospheric water vapour), and of energy (between the atmosphere and soil, snow and vegetation) has improved markedly over the past few decades, but until relatively recently, hydrological and atmospheric models operated in mutual isolation, and this interaction was not well represented. The linkage between land-surface and atmospheric models was eventually provided through the development of Land Surface Schemes (LSS), which have become increasingly sophisticated; the Canadian LSS, CLASS, is a particularly good example. More recently, LSS models have also been incorporated into hydrological models, to provide stand-alone Hydrology-Land-Surface Scheme (HLSS) systems. This in turn has enabled the linkage of atmospheric and hydrological models, as in MEC/MESH. When a HLSS is incorporated into an atmospheric model, the result is a fully coupled system.

