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The trends in greenhouse gases, humidity, and temperature significantly impact the properties of clouds in the middle and upper atmosphere, specifically polar stratospheric and noctilucent clouds. The key characteristics sensitive to these changes are mean altitude and particle size. These properties can be measured using an array of wide-angle cameras on the Earth’s surface.

The mean altitude of the clouds can be determined by two independent techniques: field correlation (an improved triangulation method) and color analysis near the Earth’s shadow. Applied to noctilucent clouds, both techniques achieve an accuracy of within a few hundred meters, and results from the same cloud ensembles are in good agreement. Field analysis also allows for the determination of all three velocity components of the clouds, including the vertical.

Multi-color photometry using calibrated cameras enables the measurement of mean particle size in different cloud fragments and can potentially track changes over time. This data can be used to test theories of particle growth and evaporation in the mesosphere.

