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During the PAURII - campaign two identical sets of instruments were operated continuously from May 6th  through May 27th  at the two sites which hosts all radiation devices: High altitude station  (VATALI) and a station at sea level  (GERANI). To measure J(NO2) two filter - radiometer devices with input optics of a isotropic characteristics were used to determine the integrated photolyis rates as one - minute analog signals including standard deviation. The spectral characteristics of the radiometer matches the photolysis spectrum of the NO2 molecule. To measure the photolyis rates of ozone as well as of the other molecules of chemical relevance and again of NO2  two new single monochromator using a 512 - pixel diode array detector was used. The spectrometers are constructed using monolithic ceramic blocks (focal length 110 mm) and are equipped with the same isotropic input optics like the J(NO2) filter radiometers. The characteristics of the spectrometers are: HWFH: 2.2 nm, pixel distance 0.83 nm. The signals of the whole spectrum is determined synchronously at each scan. In order to account for the different light levels in the UVB, UVA and the visible adapted integration times are used in these spectral ranges. The UVA ((J(O1D), up to 325 nm) is scanned  using an integration time of 5 seconds, for the UVA (J(NO2) und the visible 0.5 and 1 second integration times are used. The single spectral measurements are averaged to 1 minute mean spectra.

Besides the integrated photolysis rates actinic flux spectra between 295 nm and 700 nm will be provided. All data will be finally delivered as one - minute - averages. 

Activities prior to the PAURII field campaign:

International inter-comparison.  

During 1998 and 1999 we joint two inter-comparison campaigns. In 1998 an international campaign (IPMMI) was organized by NCAR in Boulder. We participated with filter radiometers for J(NO2) and J(O1D), the diode array spectrometer and an actinic flux double monochromator spectrometer. The results of the radiation based devices were compared to chemical actinometers for J(NO2) and J(O1D). Concerning the filter instruments used in PAUR II the results of the comparison showed a small discrepancy between the European / German (FZ-Jülich) - calibration and the US / Boulder calibration (ca. 3 - 5 %). The difference is caused by the different methods of the chemical actinometry used by the US and the European group. The filter devices used in PAURII are calibrated using our long-term standard devices (radiometer 505 and 720) which are compared to the chemical actinometer at the FZ-Jülich, Germany since 1992.

End of 1998 as well as again in April 1999 the two J(NO2) filter devices were operated on a mountain station near for several days in order to compare the absolute calibration as well as the interrelation of the two signals during the diurnal cycle of the sun during the day.  The calibration factors of both devices - related to the long-term internal master device 505 are:  5.68 (Instr. No. 720) and 2.08 (Instr. No.622)  E-6 s^-1/mV. A third device (instrument no.739) was prepared and calibratde as spare device. It was operated at the sea level site for several days as a transfer standard.

In April the spectral radiometers were operated for several days at the mountain site near Frankfurt in April 1999. One of the two actinic flux spectrometer were also compared to the measurements of a 300 mm double monochromator equipped with an actinic flux optical inlet system in February at the FZ-Jülich for several days. These inter-comparisons was based on a calibration using a calibrated 1000 W halogen lamp.

Intercomparison at the PAURII-site

At the beginning of the PAURII - experiment  an inter-comparison at the sea - level site (May 6 and 7) of all radiation instruments were arranged. Presented here are the results of the J(NO2) filter radiometers. A quantitatively good result with respect to the absolute calibration as well as with respect to the identical copy of the diurnal cycle is important for the upcoming comparison of the signals of the devices at the two different altitudes. The result of the inter-comparison  is shown in figure 1 plotted as the ratio of the two signals as a function of the time of the day. A correlation close to unity can be derived from the one minute data. The interrelation of the raw signals of the two devices used in  the PAURII - experiment expressed as the average ratio of the two signals is 0.99 with a standard deviation of 0.7%. The data cover 2/3 of a day without clouds and 2/3 of a day with broken clouds.

The two spectral radiometers were calibrated using a mobile 1000 Watt halogen lamp provided by NOAA for an absolute calibration as well as 1000 Watt halogen lamp for a relative, spectral calibration provided in the dark room of the Belgian PAURII group.

Figure 1.
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Results of the measurements of J(NO2) at the two sites: sea level (GERANI) and mountain (VATALI).
Beginning on May 7 data of the actinic flux data were collected at the two sites of the experiment. Measurements ended on May 27. The instruments were set up at the roof of the Aegian Hotel at the sea level site (GERANI)  and on the roof of the building at the mountain site (VATALI). While the position of the instrument at the mountain site was ideal to measure the actinic flux in the two-pi-sr-hemisphere, the position at the sea level was influenced to some small extent by building in the vicinity of the instrument. Further estimations on the effect of theses disturbances will follow later.

[image: image2.wmf]1.) Comparison of J-instruments 720 and 662 at the sea level site (May 6+7)

2.) Absolute signals for May 6 and 7.
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The data presented in the following figures are the daily cycles of the integral of the actinic fluxes weighted with the NO2 photolysis spectrum. The final calibration are used. Figure 2 shows almost constant maximum values at solar noon at a level of nearly 9e-3 sec-1.  For these days there is almost no difference in the maximum values of at the two locations. The 

Figure 2.

difference of the elevation of the two sites is nearly 1000 m. During times with broken clouds the photolysis rates increase to nearly 10E-3 s-1 due to reflections at the clouds.  
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Figure 3.

The difference of the photolysis rates at the two altitudes is - in agreement with air craft measurements and model calculations small, showing slightly higher values at the high altitude site up to 4%. It should be kept in mind, that the location of the instrument at sea level may lead, compared to an ideal position with a free horizon to slightly lower values of the actrinic flux. On May 19th J-values begin to decrease slightly to maximum photolysis rates of 8.5 E-3 s-1. 
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On May 18th a minimum of 8E-3 sec-1 for clear days is reached. J-values increase again on May 20 and 21. Broken clouds in the afternoon again lead to extreme photoloysis rates at both sites. Compared to the cloud free periods reflections at the clouds lead to increased J-values of up to 15%. Maximum values occur on May 24 (Figure 4.) at conditions of broken clouds. The effect is generally higher at the mountain station. 
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Figure 5.
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