PAUR II – Campaign  1999

Contribution of University Innsbruck, Institute for Medical Physics (UIIMP)

Participants:
Dr. Mario Blumthaler


Mag. Thomas Pichler

UIIMP took part in the PAUR II  campaign with measurements of solar UV irradiance. 

Measurement site:


Crete, Kontomari, roof of the Aegean Palace Hotel

Latitude 35.5195° N, longitude 23.8636° E, 30 m above sea level.

Unobstructed field of view in all directions for elevations higher than about 5°.

About 40% of the surrounding (to the North) was open sea, the remaining part was covered with green vegetation (meadows, trees) and buildings from small villages.

Instruments:


Double monochromator spectroradiometer (Bentham DTM300), 0.5 nm FWHM, 
global irradiance and direct sun irradiance measured separately
usual wavelength range 287 nm to 600 nm step 0.25 nm, scanning time about 7 minutes, 
sky distribution (meridional and almucantar plane) measured at 310, 320, 350, 400 and 500 nm, total duration about 10 minutes

Pyranometer (Eppley) for total global irradiance.

2 Broadband Erythema-Dosimeters (Solar Light Mod. 501, Scintec UVEry).

Ozonmonitor (Solar Light Microtops II) with narrow-band interference filters at 302, 305, 312, 870 and 950 nm for measurement of total ozone column, total water vapour column and aerosol optical depth at 950 nm.

Sunphotometer (Solar Light Microtops II) with narrow-band interference filters at 340, 380, 440, 500 and 675 nm for measurement of aerosol optical depth.

Pyrheliometer-Actinometer (Kipp and Zonen) for broadband measurement of direct solar irradiance (wavelength ranges 290 to 3000 nm and 290 to 527 nm).

Control of the stability of the spectroradiometer:
comparison of global spectral data with broadband erythema-dosimeters
comparison of direct spectral data with narrow-band instruments and with the pyrheliometer

Chronology:

02.05.1999 arrival at the measurement site, installation

03.05.1999 stabilisation of the instruments, 
in the evening absolute calibration of the spectroradiometer on the roof using our 1000 W halogen lamp.

04.05.1999 – 20.05.1999 spectral solar measurements

04.05.1999, afternoon: comparison of absolute calibration of the spectroradiometer with the portable lamp unit of Patrick Disterhoft (NOAA); good agreement (3% at 300 nm, 1% above  400 nm).

04.05.1999 – 06.05.1999 comparative synchronous global and direct spectral measurements with Brewer instrument of A. Bais (LAP-AUTH);

20.05.1999 afternoon de-installation and departure.

Schedule of measurements:

observation of cloud coverage every half hour from 4:00UTC to 16:30 UTC.

continuous operation of broadband instruments with measurements every second, averages over 1 minute intervals and standard deviation stored on files.

global spectral measurements every half hour from 4:00UTC to 16:30 UTC

direct sun measurements (with spectral and narrow-band instruments) immediately before global scans, if the sun was not covered by clouds. Additionally, several measurements with the pyrheliometer were carried out during cloudless days.

sky distribution was measured on several days under cloudless conditions.

First results:

Daily, in the evening, preliminary analyses of the spectral measurements of direct sun irradiance were carried out. Total ozone column and spectral aerosol optical depth (AOD) were derived. Consistency was checked with the results of the narrow-band instruments. Plots of the courses so far of total ozone, AOD at 340 nm, Angstrom coefficient ( (wavelength-dependency of AOD) and total column of water vapour were presented every evening on the board of the PAUR – campaign at the Orthodox Academy of Crete for general information. The respective plots for the whole period of measurements are enclosed.

Total ozone (Fig. 1) showed a significant variation during the period of the campaign, starting with values around 280 DU and increasing within 7 days up to about 420 DU on the 11th of May. In the following 2 days total ozone declined to about 330 DU and decreased further on slowly to about 300 DU until the end of the measurement period.

The variation of aerosol optical properties (Fig. 2) was characterised by two events of Sahara-dust. At the beginning (May 4th and 5th) high AOD at 340 nm between 0.4 and 0.8 was observed, accompanied by small values of the wavelength dependency. This is typical for the optical properties of Sahara dust. A similar situation was built up from May 15th onwards and reached its maximum on May 19th. The days between these two episodes were characterised in general by AOD between 0.2 and 0.4, with a few exceptions of very clear air with values around 0.1. On May 11th high AOD was observed at our site, which was a day with strong local advection and growing of cumuli clouds over the mountains. On this day also the content of water vapour (Fig. 3) was the highest of the whole period. During the whole period between May 6th and May 14th the wavelength dependency showed values between 1.0 and 1.3, which are typical values for average aerosols.
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Fig. 1
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Fig. 2
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