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PI:	C. Brogniez
Instrument:	UV SPECTRORADIOMETER (BENTHAM DTMc300)
Site:	Saint-Denis, La Reunion, France (-20.90S, 55.50E, 85 m), January 2009
Local horizon:	mountain southward
Local environment:	coastal
Measurement Quantity :
 Global spectral irradiance on a horizontal surface (cosine weighted) in the 280-450 nm range (or 280-400 nm) , wavelength step = 0.5 nm. Scans taken   every 15 min from sunrise to sunset.
The data summaries on the NDACC database include the following :
1. 290-450 nm integral
2. UVA, 315-400 nm
3. UVB, 290-315 nm
4. Erythemal UV
5. Derived total Ozone column
6. Relative uncertainty of retrieved Ozone

Contact information:
Name:		Colette Brogniez
Address :	Laboratoire d'Optique Atmospherique, Batiment P5, B335 
		Universite de Lille, Sciences et Technologies
		59655 Villeneuve d'Ascq Cedex FRANCE
		Phone:  ++33 (0) 3 20 43 66 43
		Fax:    ++33 (0) 3 20 43 43 42
		e-mail: colette.brogniez@univ-lille.fr 
		Or frederique.auriol@univ-lille.fr
		Or fanny.minvielle@univ-lille.fr 

Few reference articles:
Stamnes, K., J. Slusser and M. Bowen, Derivation of total ozone abundance and cloud effects from spectral irradiance measurements, Appl. Opt., 30, 30, 1991.

Slaper, H., H.A.J.M. Reinen, M. Blumthaler, M. Huber and F. Kuik, Comparing ground-level spectrally resolved solar UV measurements using various instruments: a technique resolving effects of wavelength shift and slit width, Geophys. Res. Lett., 22, 20, 2721-2724, 1995.

Pachart, E., J. Lenoble, C. Brogniez, D. Masserot and J.L. Bocquet, Ultraviolet spectral irradiance in the French Alps: Results of two campaigns, J. Geophys. Res., 104, D14, 16777-16784, 1999.

Van Weele, M., T.J. Martin, M. Blumthaler, C. Brogniez, P.N. den Outer, O. Engelsen, J. Lenoble, B. Mayer, G. Pfister, A. Ruggaber, B. Walravens, P. Weihs, B.G. Gardiner, D. Gillotay, D. Haferl, A. Kylling, G. Seckmeyer, and W.M.F. Wauben,  From model intercomparison towards benchmark UV spectra for six real atmospheric cases, J. Geophys. Res., 105, D4, 4915-4925, 2000.

Bais, A. F.,B. G. Gardiner, H. Slaper, M. Blumthaler, G. Bernhard, R. McKenzie, A. R. Webb, G. Seckmeyer, B. Kjeldstad, T. Koskela, P. Kirsch, J. GrÃ¶bner, J. B. Kerr, S. Kazadzis, K. Leszczynski, D. Wardle, C. Brogniez, W. Josefsson, D. Gillotay, H. Reinen, P. Weihs, T. Svenoe, P. Eriksen, F. Kuik, A. Redondas: The SUSPEN intercomparison of ultraviolet spectroradiometers, J. Geophys. Res., 106, 12509-12525, 2001.

Houet, M., Spectroradiometrie du rayonnement solaire UV au sol: Ameliorations apportees a l'instrumentation et au traitement des mesures. Analyse pour lÕevaluation du contenu atmospherique en ozone et en aerosol, PhD dissertation, Universite des Sciences et Technologies de Lille, France, 2003.

Houet, M. and C. Brogniez, Ozone column retrieval from solar UV irradiance measurements at ground level: sensitivity tests and 
uncertainty estimation, J. Geophys. Res., 109, D15302, doi: 10.1029/2004JD004703, 2004.
	
Brogniez, C., M. Houet, A.M. Siani, P. Weihs, M. Allaart, J. Lenoble, T. Cabot, A. de La Casiniere, E. Kyro, Ozone column retrieval from solar UV measurements at ground level: Effects of clouds and results from six European sites. J. Geophys. Res. , 110, D24202, doi: 10.1029/2005JD005992, 2005.

Wright, C. Y, C. Brogniez, K. P. Ncongwane,V. Sivakumar, G. Coetzee, J.-M. Metzger, F. Auriol, C. Deroo, B. Sauvage,  Sunburn Risk Among Children and Outdoor Workers in South Africa and Reunion Island Coastal Sites, Photochem. Photobiol., DOI: 10.1111/php.12123, 2013.

 Instrument description:

Double monochromator Bentham DTMc300 - 2400 gr/mm
Cosine response error: < 5% for angles < 80¡
Wavelength range: 
	Before 15 December 2011:	Wavelength range : 280-400 nm
	After 15 December 2011:	Wavelength range : 280-450 nm
Resolution : 0.5nm
Wavelength alignment: After correction the shift is generally less than 0.02 nm, and up to 0.03 nm towards 300 nm (according to QASUME 2013) 
Slit function: 1.1 10-3 at 1.25 nm from line center and 5. 10-5 at 3 nm
Sampling step: 0.5 nm
Saturation threshold: 2. W/m2/nm 
Detection threshold: 1. 10-6 W/m2/nm
Scan duration: 5-6 min 
Overall calibration accuracy: Expanded relative uncertainty for 1000W lamp: 
	For two solar zenith angles and for a coverage factor k=2:
	SZA = 30¡: 4.5% at 310 nm and 4.1% at 400 nm
	SZA = 60¡: 5.7% at 310 nm and 4.5% at 400 nm
Stray light: 10-6 W/m2/nm
Stabilized temperature: 23¡C before 19 April 2011, after 25¡C. (Sometimes problems with regulation, Flag #2 = 2)
Scan date and time: time is recorded at each wavelength 
Global irradiance scan frequency: 15 min 

Weekly cleaning of the diffuser.

Algorithm description:
Calibration: every three months with a 1000 W standard lamp traceable to NIST and a calibrated 150 W lamp (only 150 W before December 2010). Each time scans of a mercury lamp. 
The 1000 W lamp has been re-calibrated with QASUME, in April 2013. The data after December 2010 have then been reprocessed.
Wavelength calibration: alignment against Fraunhofer lines performed with an algorithm developed at LOA (Houet, 2003) and improved 
during a QASUME campaign held at OHP in September 2010.  
Spectra are corrected for the instrument's cosine error.
In 2017 a new 1000 W has been purchased. Calibrations carried out with the 2 lamps agree to within 4% in the UV-B, 2-3% in the UV-A.
In 2019 a new 1000 W has been purchased. Calibrations carried out with the 2 newest lamps agree to within 2% in the whole wavelength range.

Ozone retrieval:
Mean of total ozone values from various irradiance ratios of two wavelengths (Houet, M. and C. Brogniez, 2004, Stamnes et al., 1991). 
The dispersion around the mean gives an estimate of the uncertainty.
Only ozone values with a relative dispersion lower than 3% are reported since a larger relative dispersion indicates a variable cloudiness during the scan and thus, possibly, a less reliable ozone value (Brogniez et al. 2005).

Instrument history:
The Bentham spectroradiometer working at SDR began routine measurements in 2009. 
April - November 2012 repair (replacement of the turrets)
Slit function (laser diode) and angular response of the entrance were measured during QASUME 2013. 
May 2016- June 2017 repair (replacement of the turrets)
