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Weather response to a large wind turbine array

D. B. Barrie and D. B. Kirk-Davidoff
University of Maryland Department of Atmospheric and Oceanic Science, College
Park, MD, USA

Abstract. Electrical generation by wind turbines is increasing rapidly, and
has been projected to satisfy 15% of world electric demand by 2030. The
extensive installation of wind farms would alter surface roughness and
significantly impact the atmospheric circulation due to the additional
surface roughness forcing. This forcing could be changed deliberately by
adjusting the attitude of the turbine blades with respect to the wind, which
would enable the "management” of a large array of wind turbines. Using a
General Circulation Model (GCM), we represent a continent-scale wind farm
as a distributed array of surface roughness elements. Here we show that
initial disturbances caused by a step change in roughness grow within four
and a half days such that the flow is altered at synoptic scales. The growth
rate of the induced perturbations is largest in regions of high atmospheric
instability. For a roughness change imposed over North America, the
induced perturbations involve substantial changes in the track and
development of cyclones over the North Atlantic, and the magnitude of the
perturbations rises above the level of forecast uncertainty.

 Final Revised Paper (PDF, 5282 KB) 1 Discussion Paper (ACPD)

Citation: Barrie, D. B. and Kirk-Davidoff, D. B.: Weather response to a large
wind turbine array, Atmos. Chem. Phys., 10, 769-775,
2010. = Bibtex = EndNote = Reference Manager

Copernicus Publications

The Innovative Open Access Publisher

Search ACP

‘Library Search ‘

¥¥

‘Author Search ‘

News

New Tax Regulation for
Service Charges

Sister Journals AMT & GMD

Public Relations &
Background Information

Recent Papers

01 | ACP, 01 Feb 2010:
Source attribution and
interannual variability of
Arctic pollution in spring
constrained by aircraft
(ARCTAS, ARCPAC) and
satellite (AIRS) observations
of carbon monoxide

02 | ACP, 01 Feb 2010:
Global estimates of CO
sources with high resolution
by adjoint inversion of
multiple satellite datasets
(MOPITT, AIRS, SCIAMACHY,
TES)

03 | ACPD, 01 Feb 2010:
Cloud albedo increase from



