GUIDE

Our simple GUIDELINES approach to estimation of wind speed variation in complex terrain is based on simple analytic models of internal boundary layer development downstream of single or multiple roughness changes and model results of flow over idealised topographies.

Earlier versions were described in papers by Taylor and Lee (1984), Walmsley et al (1989) and Weng et al (2000).. A software package based on these guidelines, called GLW, has been developed by Zephyr North Canada. (http://www.zephyrnorth.com/products.html#GLW).
Multiple roughness changes are a new addition, based on work described in a submitted paper (Weng et al, 2009).
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MSMICRO
MS-Micro/3 is a software package for estimating wind speed variations in complex terrain. It has been developed by Zephyr North Canada (http://www.zephyrnorth.com/products.html#GLW)
based on the MS3DJH model reported by Walmsley et al (1986). This is itself based on an extension of models developed by Jackson and Hunt (1975), Mason and Sykes (1979) and Taylor et al (1983) but with the addition of spatially heterogeneous roughness lengths. The analytic solution for flow perturbations caused by flow over topography is treated in a linear fashion using Fourier components. The analytic solutions can be replaced by numerical solutions for variations in the vertical while Fourier transforms remain a  powerful technique for the horizontal structure of the perturbed flow. This approach is used in the MSFD model (Beljaars et al, 1987).

In a new version of MSMICRO we will use the MSFD model for topographic effects coupled with numerical solutions of internal boundary-layer development downstream of single or multiple roughness changes. The treatment is linear – based on a linearised topographic perturbation model combined, linearly, with the roughness change perturbations.
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NLMSFD
The original NLMSFD model of flow over topography is described in papers by Xu and Taylor (1992) and Xu et al (1994). It is an iterative solution of the steady state Reynolds Averaged Navier Stokes equations (RANS) for topographically induced perturbations to turbulent, constant flux layer flow over a plane homogeneous surface of uniform roughness. It works well for moderate slope hills (slope < 0.3) and improvements are currently in hand to increase the range of slopes for which it can be applied and to produce a PBL version.
It can be coupled to models of internal boundary-layer flow over roughness changes to predict flow perturbations in moderately complex terrain.
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