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Source: Pasternak et et al, 2000
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Why solar energy matters



Why solar energy matters

Source: IEA, 2006
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Why solar energy matters

source: International Energy Agency
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Why solar energy matters

Sources: DLR 2005:56; DLR 2006:43; EIE 2006:29ff; Eurostat 2006:16; IEA 2007
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Why solar energy matters



Current and future prospects
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Current and future prospects
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Current and future prospects



Technical aspects leading to vulnerability: PV

Crystalline silicone

Thin film



Technical aspects leading to vulnerability: PV

Source: US DoE 2007



Technical aspects leading to vulnerability: PV

Source: SQM 2008

Net efficiency loss of about 0.5% per °C



Technical aspects leading to vulnerability: PV

Current standard: 

withstand 11 impacts 

of 25 mm hailstones



TORRO Scale

Changes in climate extremes

Source: Webb et a., 2009



Technical aspects leading to vulnerability: thermal
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Technical aspects leading to vulnerability: thermal

Hailstorm vulnerability low (up to 35mm)

Up to 50% loss of efficiency at very low temperatures

Hailstorm vulnerability higher (25mm destroys one third)

20% loss of efficiency at very low temperatures

Evacuated tube

Flat plate



Technical aspects leading to vulnerability: CSP
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Water requirements

Temperature and power output

Source: PPC 2009

Technical aspects leading to vulnerability: CSP



Technical aspects leading to vulnerability: CSP



Changes in climate extremes

Source: IPCC
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Changes in climate extremes

Source: Webb et a., 2009



Number of storms over Great Britain, H2+

Changes in climate extremes

Source: Webb et a., 2009



Number of storms over Great Britain, H5+

Changes in climate extremes

Source: Webb et a., 2009



Kuntz & Mohr, 2009

• 26 - 46% increase in hailstorm damage in the Netherlands associated 

with a 2°C temperature increase (Botzen et al., 2009)

• No significant change in hailstorm risk for Australia (Niall & Walsh, 2005)

Data from southwest Germany

Changes in climate extremes



• Increase in the intensity of tropical cyclones

• Increase in the proportion of rainfall 

occurring during high rainfall events

• Mixed findings on the increase of wind 

speed of extra-tropical storms

Changes in climate extremes



Source: IPCC

Changes in cloud cover by 2100

Changes in climate extremes



Discussion


