
File Revision Date: 
November 9, 2024 
 
Data Set Description: 
PI: Hartmut BOESCH 
 DOAS UV-Visible Spectrometer  
Site(s): NY-AALESUND   78.9 N   11.9 E 
Measurement Quantities: O3, NO2 
 
Contact Information: 
Name: Folkard WITTROCK 
Address: Institute of Environmental Physics,  
 P.O. Box 330440, D-28334 Bremen, Germany 
Phone: 49 421 218 62111 
FAX: 49 421 218 62070 
Email: folkard@iup.physik.uni-bremen.de 
 
Data License: 
CC-BY-NC-SA license (not open for commercial use - credits required – share alike) 
 
 
Reference Articles: 
Wittrock, F., R. Müller, A. Richter, H. Bovensmann, and J.P. Burrows, Observations of Iodine monoxide 
above Spitsbergen, Geoph. Res. Let., Vol. 27, No. 10, p1471-1474, 2000. 
 
Müller, R.W., H. Bovensmann, J. W. Kaiser, A. Richter, A. Rozanov, F. Wittrock, and J. P. Burrows, 
Consistent Interpretation of Ground based and GOME BrO Slant Column Data, Adv. Space Res., 29(11) 
,1655-1660, 2002 
 
Wittrock, F., H. Oetjen, A. Richter, S. Fietkau, T. Medeke, A. Rozanov, J. P. Burrows MAX-DOAS 
measurements of atmospheric trace gases in Ny-Ålesund - Radiative transfer studies and their 
application, Atmos. Chem. Phys., 4, 955-966, 2004 
 
Vandaele, A. C. , C. Fayt, F. Hendrick, C. Hermans, F. Humbled, M. Van Roozendael, M. Gil, M. Navarro, 
O. Puentedura, M. Yela, G. Braathen, K. Stebel, K. Tørnkvist, P. Johnston, K. Kreher, F. Goutail, A. 
Mieville, J.-P. Pommereau, S. Khaikine, A. Richter, H. Oetjen,F. Wittrock, S. Bugarski, U. Frieß, K. 
Pfeilsticker, R. Sinreich, T. Wagner, G. Corlett, and R. Leigh, An intercomparison campaign of ground-
based UV-visible measurements of NO2, BrO, and OClO slant columns: Methods of analysis and results 
for NO2, JGR, 110, doi:10.1029/2004JD005423, 2005 
 
Sommar, J., I. Wängberg, T. Berg, K. Gårdfeldt, J. Munthe, A. Richter, A. Urba, F. Wittrock, W. H. 
Schroeder, Circumpolar transport and air-surface exchange of atmospheric mercury at Ny-Ålesund (79° 
N), Svalbard, spring 2002, Atmos. Chem. Phys., 7, 151-166, 2007 
 



Ferrari, C. P., Padova, C., Fain, X., Gauchard, P. A., Dommergue, A., Aspmo, K., Berg, T., Cairns, W., 
Barbante, C., Cescon, P., Kaleschke L., Richter, A., Wittrock, F., Boutron, C., Atmospheric mercury 
depletion event study in Ny-Alesund (Svalbard) in spring 2005. Deposition and transformation of Hg in 
surface snow during springtime, Science of the Total Environment, 397,167-177, 2008Sommar, J., I. 
Wängberg, T. Berg, K. Gårdfeldt, J. Munthe, A. Richter, A. Urba, F. Wittrock, W. H. Schroeder, 
Circumpolar transport and air-surface exchange of atmospheric mercury at Ny-Ålesund (79° N), 
Svalbard, spring 2002, Atmos. Chem. Phys., 7, 151-166, 2007 
 
Oetjen, H., Wittrock, F., Richter, A., Chipperfield, M. P., Medeke, T., Sheode, N., Sinnhuber, B.-M., 
Sinnhuber, M., and Burrows, J. P.: Evaluation of stratospheric chlorine chemistry for the Arctic spring 
2005 using modelled and measured OClO column densities, Atmos. Chem. Phys., 11, 689-703, 
doi:10.5194/acp-11-689-2011, 201 
 
Piters, A. J. M., Boersma, K. F., Kroon, M., Hains, J. C., Van Roozendael, M., Wittrock, F., Abuhassan, N., 
Adams, C., Akrami, M., Allaart, M. A. F., Apituley, A., Beirle, S., Bergwerff, J. B., Berkhout, A. J. C., 
Brunner, D., Cede, A., Chong, J., Clémer, K., Fayt, C., Frieß, U., Gast, L. F. L., Gil-Ojeda, M., Goutail, F., 
Graves, R., Griesfeller, A., Großmann, K., Hemerijckx, G., Hendrick, F., Henzing, B., Herman, J., Hermans, 
C., Hoexum, M., van der Hoff, G. R., Irie, H., Johnston, P. V., Kanaya, Y., Kim, Y. J., Klein Baltink, H., 
Kreher, K., de Leeuw, G., Leigh, R., Merlaud, A., Moerman, M. M., Monks, P. S., Mount, G. H., Navarro-
Comas, M., Oetjen, H., Pazmino, A., Perez-Camacho, M., Peters, E., du Piesanie, A., Pinardi, G., 
Puentedura, O., Richter, A., Roscoe, H. K., Schönhardt, A., Schwarzenbach, B., Shaiganfar, R., Sluis, W., 
Spinei, E., Stolk, A. P., Strong, K., Swart, D. P. J., Takashima, H., Vlemmix, T., Vrekoussis, M., Wagner, T., 
Whyte, C., Wilson, K. M., Yela, M., Yilmaz, S., Zieger, P., and Zhou, Y.: The Cabauw Intercomparison 
campaign for Nitrogen Dioxide measuring Instruments (CINDI): design, execution, and early results, 
Atmos. Meas. Tech., 5, 457-485, doi:10.5194/amt-5-457-2012, 2012 
 
Hommel, R., Eichmann, K.-U., Aschmann, J., Bramstedt, K., Weber, M., von Savigny, C., Richter, A., 
Rozanov, A., Wittrock, F., Khosrawi, F., Bauer, R., and Burrows, J. P.: Chemical ozone loss and ozone 
mini-hole event during the Arctic winter 2010/2011 as observed by SCIAMACHY and GOME-2, Atmos. 
Chem. Phys., 14, 3247-3276, doi:10.5194/acp-14-3247-2014, 2014 
 
Pinardi, G., Van Roozendael, M., Hendrick, F., Theys, N., Abuhassan, N., Bais, A., Boersma, F., Cede, A., 
Chong, J., Donner, S., Drosoglou, T., Dzhola, A., Eskes, H., Frieß, U., Granville, J., Herman, J. R., Holla, R., 
Hovila, J., Irie, H., Kanaya, Y., Karagkiozidis, D., Kouremeti, N., Lambert, J.-C., Ma, J., Peters, E., Piters, A., 
Postylyakov, O., Richter, A., Remmers, J., Takashima, H., Tiefengraber, M., Valks, P., Vlemmix, T., 
Wagner, T., and Wittrock, F.: Validation of tropospheric NO2 column measurements of GOME-2A and 
OMI using MAX-DOAS and direct sun network observations, Atmos. Meas. Tech., 13, 6141–6174, 
https://doi.org/10.5194/amt-13-6141-2020, 2020. 
 
Verhoelst, T., Compernolle, S., Pinardi, G., Lambert, J.-C., Eskes, H. J., Eichmann, K.-U., Fjæraa, A. M., 
Granville, J., Niemeijer, S., Cede, A., Tiefengraber, M., Hendrick, F., Pazmiño, A., Bais, A., Bazureau, A., 
Boersma, K. F., Bognar, K., Dehn, A., Donner, S., Elokhov, A., Gebetsberger, M., Goutail, F., Grutter de la 
Mora, M., Gruzdev, A., Gratsea, M., Hansen, G. H., Irie, H., Jepsen, N., Kanaya, Y., Karagkiozidis, D., Kivi, 
R., Kreher, K., Levelt, P. F., Liu, C., Müller, M., Navarro Comas, M., Piters, A. J. M., Pommereau, J.-P., 



Portafaix, T., Prados-Roman, C., Puentedura, O., Querel, R., Remmers, J., Richter, A., Rimmer, J., Rivera 
Cárdenas, C., Saavedra de Miguel, L., Sinyakov, V. P., Stremme, W., Strong, K., Van Roozendael, M., 
Veefkind, J. P., Wagner, T., Wittrock, F., Yela González, M., and Zehner, C.: Ground-based validation of 
the Copernicus Sentinel-5P TROPOMI NO2 measurements with the NDACC ZSL-DOAS, MAX-DOAS and 
Pandonia global networks, Atmos. Meas. Tech., 14, 481–510, https://doi.org/10.5194/amt-14-481-2021, 
2021. 
 
Pinardi, G., Van Roozendael, M., Hendrick, F., Richter, A., Valks, P., Alwarda, R., Bognar, K., Frieß, U., 
Granville, J., Gu, M., Johnston, P., Prados-Roman, C., Querel, R., Strong, K., Wagner, T., Wittrock, F., and 
Yela Gonzalez, M.: Ground-based validation of the MetopA and B GOME-2 OClO measurements, Atmos. 
Meas. Tech. 15, 3439–3463, https://doi.org/10.5194/amt-15-3439-2022, 2022. 
 
 
Instrument Description: 
Briefly, scattered light from the sky is collected by a telescope and focused onto a depolarising quartz 
fibre bundle, which transmits the light to the entrance aperture of two Czerny-Turner spectrographs, 
one for the UV, one for the visible wavelength range. Linear diode array and later 2d CCD detectors are 
used allowing simultaneous measurements over a large wavelength range. The instrument observes in 
the near-UV and visible in the range 327-566 nm having a FWHM of 0.5 nm (UV) and 0.7 nm (Visible). 
Zenith sky spectra are measured every day for solar zenith angles smaller than 96°. Since 1999, horizon 
measurements and later measurements at different elevations and azimuths were added for 
tropospheric observations. 
 
 
Algorithm Description: 
The spectral analysis is described below. After a precise wavelength alignment with the use of the 
Fraunhofer solar absorption lines, actual spectra are divided by a reference spectrum recorded at high 
sun on a clear and unpolluted day. Large scale variations of the signal (mainly due to scattering) are then 
removed by subtracting a polynomial resulting in an atmospheric differential spectrum, into which 
narrow features corresponding to absorption by ozone, nitrogen dioxide, O4 (oxygen dimer), and other 
trace gases are remaining. 
Slant columns are then calculated by least squares fitting between the signal and the differential cross 
sections of each absorber in an iterative process in which the contributions of the various species are 
calculated and removed sequentially. Ozone and NO2 are measured in the visible (435-490 nm). 
 
 
Expected Precision/Accuracy of Instrument: 
Converting slant columns relative to a given reference spectrum into vertical columns requires the 
knowledge of the optical path of the light scattered at zenith, that is the Air Mass Factor (AMF) and the 
residual amount of constituent still present in the reference spectrum. The AMF is calculated by 
modelling the radiative transfer of the sunlight into the atmosphere. These calculations are carried out 
by the model package SCIATRAN. 
The precision of the total column measurements at twilight (86°-91° SZA) is 2 Dobson Unit for ozone and 
1.5 1014 mol/cm2 for NO2. 



The accuracy, including uncertainties of cross-sections and their temperature dependencies and that of 
Air Mass Factors (vertical profiles of the constituent, stratospheric temperature seasonal changes and 
photochemical changes for NO2) is: ± 10% for ozone and +25, -45% for NO2 (for small amounts in early 
spring and late autumn).  
 
Instrument History:   
starting date: 1995/02/20/ 
spectrometer: Acton Research SpectraPro500, grating: 300 gr/mm, 330-490nm, FWMH: 0.7nm 
detector: IKS Diode Array, 1024 pixel  
entrance slit: 100 microns 
telescope unit: zenith-sky only 
 
starting date: 1999/04/15/ 
spectrometer: Acton Research SpectraPro500, grating: 300 gr/mm, 330-490nm, FWMH: 0.7nm 
detector: IKS Diode Array, 1024 pixel  
entrance slit: 100 microns 
telescope unit: zenith-sky and horizon 
 
starting date: 2000/02/20/ 
spectrometer: Acton Research SpectraPro500, grating: 300 gr/mm, 330-490nm, FWMH: 0.9nm 
detector: EG&G Diode Array, 1024 pixel 
entrance slit: 150 microns 
telescope unit: multiple elevations 
 
starting date: 2003/03/11/ 
spectrometer UV: LOT Oriel 257Y, grating: 600 gr/mm, 325-413nm, FWMH: 0.7nm 
detector UV: Andor CCD, 1024 x 256 pixel 
entrance slit UV: 150 microns 
spectrometer visible: Acton Research SpectraPro500, grating: 300 gr/mm, 397-566nm, FWMH: 0.9nm 
detector visible: Andor CCD, 1024 x 256 pixel 
entrance slit visible: 150 microns 
 
telescope unit: multiple elevations 
 
starting date: 2010/03/05/ 
spectrometer UV: LOT Oriel 257Y, grating: 600 gr/mm, 325-413nm, FWMH: 0.5nm 
detector UV: Andor Newton CCD, 2048 x 512 pixel 
entrance slit UV: 100 microns 
spectrometer visible: Acton Research SpectraPro500, grating: 300 gr/mm, 397-566nm, FWMH: 0.7nm 
detector visible: Andor CCD, 1024 x 256 pixel 
entrance slit visible: 100 microns 
 
telescope unit: multiple elevations, multiple azimuths 


