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Abstract

As wind energy development accelerates worldwide, many more campaigns are using profiling and scanning lidar, and more campaigns are occurring in locations
with low aerosol density (“clean air” or “clear sky”). Lidar backscatter signal quality depends on the presence of aerosols advecting in the wind: clean air sites
reduce lidar range and data availability and can lead to increased project uncertainties. Large scale deployment of wind lidar requires (1) simulators that can
reliably predict lidar data availability (2) novel techniques to improve range and availability to reduce energy yield assessment uncertainties. Here we present:

* New range data availability simulator using satellite and reanalysis data,
 Technique to maximize profiling lidar data availability with traditional algorithms via detailed study of lidar metrology and uncertainty, and

* MosquitoNet, a new lidar range boosting technique based on a convolutional neural network that can recover low CNR data.

Data Availability and Range Estimator

Why is it important to simulate the availability of a lidar before the campaign? Successful measurement campaigns require careful planning. The expected data
availability of the sensors in your observation network is a key detail in allocating field engineering resources, sizing power supplies, and choosing the right sensors for
your application’s requirements. Vaisala’s Data Availability and Range Estimator allows WindCube lidar users to simulate the performance of their devices based on
historical weather and reanalysis data at the proposed measurement campaign site
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MosquitoNet —a Deep Learning Range Booster

Vaisala has developed an experimental new filtering technique using a convolutional neural network to perform semantic segmentation on LOS time series images,
classifying pixel data into categories “wind”, “hard target”, or “outlier”. After labeling, the CNR threshold is reduced from -23 dB to -26 dB and wind speeds are
recalculated using only “wind” data. Validation of biases and uncertainties of these recaptured data is ongoing.
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Figure 3: (A) Time series of one LOS, all heights, -23 dB threshold. (B) MosquitoNet semantic segmentation Figure 4: (A) Time series of horizontal wind speed, all heights, -26 dB threshold, all “wind” classified LOS data Figure 5: Comparison of -23 dB, 80% filters, -23 dB,
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