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FOREWORD 

This report presents the results from the Sub­Regional Pyranometer Intercomparison 
that was held for the Members of South­Eastern Europe at the kind invitation of Croatia. 

The calibration and  traceability of  instruments to recognized standards  is crucial  for 
climate change monitoring and to determine the Earth’s radiation budget. In that context, the 
Fourteenth  Session  of  the  Commission  for  Instruments  and  Methods  of  Observations 
recognized  that a successful determination of  the  radiation budget, which was  fundamental 
to understanding the Earth’s climatic system, climate variability and climate change, was only 
possible with very  homogeneous  solar  radiation data measured all over world.  The way  to 
guarantee  a  desired  level  of  quality  of  radiation  data  is  to  assure  the  traceability  of  solar 
radiation  measurements  to  the  World  Radiometric  Reference  (WRR).  This  is  achieved 
through  the  International Pyrheliometer Comparisons done  in  5  years  cycles  and Regional 
Pyrheliometer Comparisons that should be organized in all WMO Regions. 

Furthermore, the traceability chain to the WRR, needs to be implemented down to the 
level  of  the  instruments  that  are  routinely  used  in  national  observation  networks.  This 
intercomparison  precisely  addressed  this  step,  as  it  used  pyranometers  that  had  been 
recently calibrated against  the WRR as a reference and could provide calibration factors to 
instruments that had not been calibrated over a long period. 

I  wish  to  express my  sincere appreciation  for  the  efforts  of  the  Meteorological  and 
Hydrological Service of Croatia, and in particular to Mr Krunoslav Premec, for organizing this 
intercomparison. 

(Dr J. Nash) 

President 
Commission for Instruments and 

Methods of Observation
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4. AUXILIARY DATA 

 

4.1.  Solar radiation 

Direct solar irradiance, Kipp&Zonen, CH1
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Figure 4.1. Direct solar irradiance measured by Kipp&Zonen, CH 1 pyrheliometer, manually, every 
day from 11 AM through 1 PM  

Global radiant exposure (Kipp&Zonen, CM11, AWS)
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Figure 4.2. Global radiant exposure (10-minute sums) measured by CM11 connected to the AWS 
(daily from 9 AM through 3 PM) 
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Diffuse radiant exposure (Kipp&Zonen, CM11+SHADOWRING, AWS)
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Figure 4.3. Diffuse radiant exposure (10-minute sums) measured by CM11 shaded by shadow ring, 
Kipp&Zonen, connected to the AWS (daily from 9 AM through 3 PM) 

 

Insolation from Heliograph
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Figure 4.4. Sunshine duration (1-hour sums) obtained from heliograph (daily from 9 AM through 3 
PM) 
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Aerosol Optical Depth (AOD) - Microtops II
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Figure 4.5. Aerosol Optical Depth measured by Solar Light Co. MICROTOPS II Sunphotometer at 
5 wavelengths (340 nm, 380 nm, 440, nm, 500 nm, 675 nm), manually, every day from 11 AM 
through 1 PM  
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4.2.  Meteorological Data 

Air temperature from AWS
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Figure 4.6. Air temperature (10-minute averages) obtained from AWS (daily from 9 AM through 3 
PM) 

Relative humidity from AWS
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Figure 4.7. Relative humidity (10-minute averages) obtained from AWS (daily from 9 AM through 3 
PM) 
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Atmospheric pressure from AWS
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Figure 4.8. Atmospheric pressure (10-minute averages) obtained from AWS (daily from 9 AM 
through 3 PM) 

 

Cloudiness (observations)
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Figure 4.9. Cloudiness (hourly values) estimated by observer (daily from 9 AM through 3 PM) 
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Visibility (observations)
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Figure 4.10. Visibility (hourly values) estimated by observer (daily from 9 AM through 3 PM) 

 



MHSC              WMO

  

Subregional Pyranometer Intercomparison, Croatia, 2007        25

5. LITERATURE 

 

1. Guide to Instruments and Methods of Observation, Draft seventh edition (WMO-NO. 8). 

 

2. ISO 9059:1990 - Solar energy - Calibration of field pyanometers by comparison to a 
reference pyranometer. 

 

3. WMO/TD No 146 / IOM Report No. 16: Radiation and Sunshine Duration Measurements, 
Comparison of Pyranometers and Electronic Sunshine Duration Recorders of RA VI, 
Budapest, July – December, 1984. 

 

4. WMO/TD No. 1320 / IMOP Report No. 91: WMO International Pyrheliometer Comparison 
IPC-X, 26.9-14.10.2005.  

 

5. Kipp&Zonen: Calibration facilities – Instruction manual. 

 

6. Kipp&Zonen: CH 1 - Instruction manual.  

 

7. Kipp&Zonen: CM 11/CM 14 - Instruction manual 

 

8. Delta-T Devices Ltd: SPN 1 Sunshine Pyranometer 

 

9. Davis Instruments: Solar Radiation Sensor 

 

10. Solar Light Company, Inc.: User’s Guide, MICROTOPS II, Sunphotometer Version 5.5. 

 




