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Part of SCOUT-O3 EC project

Objectives
• Reconstruction of past UV beyond onset of UV-

measurements

Driven by
• Recognition that long-term exposure is key parameters 

for adverse health effects
• Understanding current and development of UV-burden

Phase 1
• Model intercomparison and model     measurement, 4 sites

Phase 2
• Establish best approach, and final reconstruction at 8 sites
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UV reconstruction Models
5 models: Neural Networks(2) & Physical-Emperical(3) 
Neural Network:

Input: SZA, ozone, global radiation, aod, ground albedo, 
visibility, sunshine duration

Delivarable: daily UV-dose cloudy sky
Required: training period for each site

Physical-Emprical:
Input: SZA, ozone, global radiation, aod, ground albedo, 

visibility, sunshine duration, total water vapor column
Delivarable: daily UV-dose cloudy sky & clear sky
Required: established correlation for global radiation <-> UV (once)

Training      Validation
2000-2004 rest of available UV-data  
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Used data

Available auxiliary data; possible model input

Available Spectral UV data: validation and training
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Results Bilthoven, direct correlation
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Results Thessaloniki, direct correlation
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Results Potsdam, cloudiness
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Results Bilthoven, cloudiness
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Results Jokioinen, cloudiness
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Results Jokioinen, day number
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Results Potsdam, day number
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Results Potsdam, uv-data updated
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Conclusion
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INITIAL          take out sets of 10 connected days randomly
TEST                    supplement             construct year sums
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Conclusion

• Auxiliary data should be supplemented
• Errors: 1% per 10% supplemented cloud proxy data, 

ozone 0.3% 
• Supplementation of UV-day sum's is good alternative, 

1.3%
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Summary

• UV reconstruction Models agree well M-M & M-Meas., 
but also problems identified

• Two model types give distinguishable results 
- NN excellent, require training, local, no meas. validation
- PE good, general applicable, measurement validation

• Best results obtained with annual pattern supplemented 
auxiliary data

• Reliable reconstruction is feasible 

Based on modeled results:
• Clear sky UV shows increase since eighties, cloudy sky 

UV less obvious (large year-to-year variability) 
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