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Data Set Description:

Pl: A. G. Geddes NIWA, NZ

Instrument: UV Spectrometer (UVL JYDH10, UVM Bentham DM300, UV4 Acton 270, UV9 Bentham
DTM300)

Site(s): Lauder, New Zealand (45.04S, 169.68E, 370m) Dec 1989. (UVL, UVM, UV4, UV9)

PI: A. G. Geddes NIWA, NZ and Scott Stierle NOAA, USA

Instrument: UV Spectrometer (UVL JYDH10 system, UV3 Bentham DTM300, UV4 Acton 270, UV5
Bentham DTM300)

Site(s): Mauna Loa Obs, Hawaii (19.53N, 155.57W, 3400m) Jul 1995.. (UVL, UV3)
Boulder, Co, USA (40.13N, 105.24W, 1650m) Aug 1999. (UVL, UV4, UV5)
PI: A. G. Geddes NIWA, NZ and Stephen Rhodes BoM, Australia
Instrument: UV Spectrometer (UV6 and UV7 Bentham DTM300)
Site(s): Melbourne Australia (37.69S, 144.94E, 110m) Jan 2001-Apr 2003 (UV6), Mar 2001-Jun

2003(UV7), May 2009 ... (UV6)
Alice Springs, Australia (23.80S, 133.89E, 547m) Apr 2003-Oct 2005 (UV6), Jun 2006 (UV7)

Darwin, Australia (12.42S, 130.89E, 32m) Jun 2003-Dec 2005 (UV7)
PI: A. G. Geddes NIWA, NZ and Yutaka Kondo University of Tokyo, Japan
Instrument: UV Spectrometer (UV8 Bentham DTM300, with actinic head)
Site(s): Tokyo, Japan (35.65N, 135.67E, 20m) Nov 2003-Nov 2008(UV8)

+ irradiances: Jun 2004-June 2005 (UV4)



Measurement Quantities:

Spectral irradiance on a horizontal surface (cosine weighted) of UV 285-
450 nm at 0.6 to 1 nm resolution. In routine operation, scans are taken
at intervals of 5 degrees in solar zenith angle and at midday. On
cloudless days "sky only" measurements can be made at midday using a
shadow band to obscure the direct sun. Since 1993 scans have been
from sunrise to sunset (sza=95), and in addition, scans are taken at
midnight.

The data summaries on the NDSC database include the following:

1. 285-450 nm integral (290-450 nm for uvl and uvm instruments)
2. UVA, 315-400 nm (Wm™)

3. UVB, 290-315 nm (Wm?)

4. Erythemal UV (Wm?)

5. DNA-damaging UV (Wm??)

6. VitD weighted UV (or Generalised plant- (Wm??)

damaging)

7. Cosine correction applied to UVA (CosUVA)

8. Calculated UVA transmission (TruvA)

9. Instrument EHT range (EHTmMin and EHTmax)
10. Statistics of intensity changes during the scan (Diode_mean & Stdev)
11. Instrument Temperature (Q)

12. Wavelength shift applied (nm)

13. Derived ozone (from ratio:305/340) (DU)

Contact Information:

Name: A.G. Geddes
Address: NIWA Lauder, PB 50061 Omakau, central Otago, New Zealand
Phone: +64-3-4400-408

Email: alex.geddes@niwa.co.nz



Reference Articles:
McKenzie, R. L., and J. M. Elwood, Intensity of solar ultraviolet radiation and its implications for skin
cancer, NZ Medical Journal, 103, 152-154, 1990.

McKenzie, R. L., Application of a simple model to calculate latitudinal and hemispheric differences in
ultraviolet radiation., Weather and Climate, 3-14, 1991.

McKenzie, R. L., W. A. Matthews, and P. V. Johnston, The relationship between erythemal UV and ozone
derived from spectral irradiance measurements, Geophys. Res. Lett., 18, 2269-2272, 1991.

McKenzie, R. L., P. V. Johnston, M. Kotkamp, A. Bittar, and J. D. Hamlin, Solar ultraviolet
spectroradiometry in New Zealand: instrumentation and sample results from 1990, Appl. Opt., 31,
65016509, 1992.

Seckmeyer, G., and R. L. McKenzie, Increased ultraviolet radiation in New Zealand (45 S) relative to
Germany (48 N), Nature, 359, 135-137, 1992.

Grainger, R. G., R. E. Basher, and R. L. McKenzie, UV-B Robertson-Berger meter characterization and field
calibration, Appl. Opt., 32, 343-349, 1993.

McKenzie, R. L., M. Kotkamp, G. Seckmeyer, R. Erb, R. Gies, and S. Toomey, First southern hemisphere
intercomparison of measured solar UV spectra, Geophys. Res. Lett., 20, 2223-2226, 1993.

McKenzie, R. L., UV spectral irradiance measurements in New Zealand: effects of Pinatubo volcanic
aerosol, in Quadrennial Ozone Symposium, Charlottesville, Va, edited by R. D. Hudson, pp. 627-630, NASA
CP-3266, Greenbelt, Md, 1994.

Zeng, J., R. McKenzie, K. Stamnes, M. Wineland, and J. Rosen, Measured UV spectra compared with
discrete ordinate method simulations, J. Geophys. Res., 99, 23019-23030, 1994.

McKenzie, R. L., P. V. Johnston, and G. Seckmeyer, UV spectro-radiometry in the network for the detection
of stratospheric change (NDSC), paper presented at NATO ASI, Halkidiki, Greece, October, 1995.

Seckmeyer, G., B. Mayer, G. Bernhard, R. L. McKenzie, P. V. Johnston, M. Kotkamp, C. R. Booth, T. Lucas, T.
Mestechkina, et al., Geographical differences in the UV measured by intercompared spectroradiometers,
Geophys. Res. Lett., 22, 1889-1892, 1995.

Bodhaine, B.A., R.L. McKenzie, PV. Johnston, D.J. Hofmann, E.G. Dutton, R.C. Schnell, J.E. Barnes, S.C.
Ryan, and M. Kotkamp, New ultraviolet spectroradiometer measurements at Mauna Loa observatory,
Geophysical Research Letters, 23 (16), 2121-2124, 1996.



McKenzie, R. L., G. E. Bodeker, D. J. Keep, M. Kotkamp, and J. H. Evans, UV radiation in New Zealand:
measured North to South differences, and relationship to other latitudes, Weather and Climate, 16 (1),
17-26, 1996.

McKenzie, R. L., M. Kotkamp, and W. Ireland, Upwelling UV spectral irradiances and surface albedo
measurements at Lauder, New Zealand, Geophys. Res. Lett., 23, 1757-1760, 1996.

Bodhaine, B.A,, E.G. Dutton, D.J. Hofmann, R.L. McKenzie, and PV. Johnston, Spectral UV measurements
at Mauna Loa: July 1995-July 1996, Journal of Geophysical Research, 102 (D15), 19,265-19,273, 1997.

Liley, J.B., and R.L. McKenzie, Time-dependent wavelength non-linearities in spectrometers for solar UV
monitoring, in IRS '96: Current Problems in Atmospheric Radiation, edited by W.L. Smith, and K. Stamnes,
pp. 845-848, Deepak, Hampton, Va, 1997.

McKenzie, R.L., K. Paulin, and M. Kotkamp, Erythemal UV irradiances at Lauder New Zealand:
relationship between horizontal and normal incidence, Photochemistry & Photobiology, 66 (5), 683-689,
1997.

McKenzie, R.L., PV. Johnston, and G. Seckmeyer, UV spectro-radiometry in the network for the detection
of stratospheric change (NDSC), in Solar Ultraviolet Radiation. Modelling, Measurements and Effects,
edited by C.S. Zerefos, and A.F. Bais, pp. 279-287, Springer-Verlag, Berlin, 1997.

Bernhard, G., G. Seckmeyer, R.L. McKenzie, and PV. Johnston, Ratio spectraas a quality control tool for
solar spectral UV measurements, Journal ofGeophysical Research, 103 (D22), 28,855-28,861, 1998.

Bodhaine, B.A., E.G. Dutton, R.L. McKenzie, and PV. Johnston, Calibrating broadband UV instruments:
ozone and solar zenith angle dependence, Journal of Atmospheric and Oceanic Technology, 15, 916-926,
1998.

McKenzie, R.L., B.J. Connor, and G.E. Bodeker, Increased summertime UV observed in New Zealand in
response to ozone loss, Science, 285 (10 September), 1709-1711, 1999.

McKenzie, R.L., K.J. Paulin, and S. Madronich, Effects of snow cover on UV irradiance and surface albedo:
A case study, Journal of Geophysical Research, 103 (D22), 28,785-28,792, 1998.

McKenzie, R.L., K.J. Paulin, G.E. Bodeker, J.B. Liley, and A.P. Sturman, Cloud cover measured by satellite
and from the ground: relationship to UV radiation at the surface, International Journal of Remote
Sensing, 19 (15),

2969-2985, 1998.

McKenzie, R.L., PV. Johnston, D. Smale, B. Bodhaine, and S. Madronich, Altitude effects on UV Spectral
Irradiance deduced from measurements at Lauder, New Zealand and at Mauna Loa Observatory, Hawaii.,
J. Geophys. Res., 2000, submitted July 2000.



Badosa, J., R.L. McKenzie, PV. Johnston, M. Kotkamp, M. O'Neill, D.J. Anderson, and .... Erythemal UV
irradiance model versus measurement: limitations revealed from a study of clear-sky data from four
diverse sites, Journal of Geophysical Research, submitted - Jul 2005.

Bais, A.F., B.G. Gardiner, H. Slaper, M. Blumthaler, G. Bernhard, R.L. McKenzie, A.R. Webb, G.
Seckmeyer, B. Kjeldstad, T. Koskela, P. Kirsch, J. Groebner, J.B. Kerr, S. Kazadzis, K. Lesczynski, D. Wardle,
C. Brogniez, W. Josefsen, D. Gillotay, H. Reinen, P. Weihs, T. Svenge, P. Eriksen, F. Kuik, and A. Redondas,
SUSPEN intercomparison of ultraviolet spectroradiometers, J. Geophys. Res., 106 (D12), 12509-12526,
2001.

Bais, A.F., S. Madronich, J. Crawford, S. Hall, B. Mayer, M. VanWeele, J. Lenoble, J. Calvert, C. Cantrell, R.
Shetter, A. Hofzumahaus, P. Koepke, P. Monks, G. Frost, R. McKenzie, N. Krotkov, A. Kylling, S. Lloyd, W.
Swartz, G. Pfister, T. Martin, P. Roth, E. Griffioen, A. Ruggaber, M. Krol, A. Kraus, G. Edwards, M. Mueller,
B. Lefer, P. Johnston, H. Schwander, D. Flittner, B.G. Gardiner, J. Barrick, and R. Schmitt, International
photolysis frequency measurement and model intercomparison: Spectral actinic solar flux measurements
and modeling, J. Geophys. Res., 108 (D16), 8543, doi:10.1029/2002JD002891, 2003.

Bodeker, G.E., J.C. Scott, K. Kreher, and R.L. McKenzie, Global ozone trends in potential vorticity
coordinates using TOMS and GOME intercompared against the Dobson network: 1978-1998, J. Geophys.
Res., 106 (D19), 23029-23042, 2001.

Hofzumahaus, A., B. Lefer, P. Monks, S.R. Hall, A. Kylling, B. Mayer, R. Shetter, W. Junkermann, B. Bohn, A.
Bais, J. Calvert, C. Cantrell, S. Madronich, G. Edwards, A. Kraus, M. Muller, R. Schmitt, P. Johnston, R.
McKenzie, G. Frost, E. Griffioen, M. Krol, T. Martin, G. Pfister, E. Roth, A. Ruggaber, W. Swartz, and M.V.
Weele, Photolysis frequency of O3 to O(1D): Measurements and modeling during the international
photolysis frequency measurements and modeling intercomparison (IPMMI), J. Geophys. Res., 109 (8),
D08S90 10.1029/2003JD004333, 2004.

McKenzie, R., D. Smale, G. Bodeker, and H. Claude, Ozone profile differences between Europe and New
Zealand: Effects on surface UV irradiance and its estimation from satellite sensors, Journal of Geophysical
Research, 108 (D6), 4179 doi: 10.1029/2002JD002770, 2003.

McKenzie, R.L., J. Badosa, M. Kotkamp, and P.V. Johnston, Effects of the temperature dependence in

PTFE diffusers on observed UV irradiances, Geophysical Research Letters, 32 (L06808),
doi:10.1029/2004GL022268, 2005.

McKenzie, R.L., PV. Johnston, A. Hofzumahaus, A. Kraus, S. Madronich, C. Cantrell, J. Calvert, and R.
Shetter, Relationship between photolysis frequencies derived from spectroscopic measurements of
actinic fluxes and irradiances during the IPMMI campaign, Journal of Geophysical Research, 107 (D5),
10.1029/2001JD000601, 2002.

McKenzie, R.L., PV. Johnston, D. Smale, B. Bodhaine, and S. Madronich, Altitude effects on UV spectral
irradiance deduced from measurements at Lauder, New Zealand and at Mauna Loa Observatory, Hawaii,
J. Geophys. Res., 106 (D19), 22845-22860, 2001.



McKenzie, R.L., G. Seckmeyer, A. Bais, and S. Madronich, Satellite retrievals of erythemal UV dose
compared with ground-based measurements at northern and southern mid-latitudes, J. Geophys. Res.,
106 (D20), 24051 -24062, 2001.

Seckmeyer, G., A. Bais, G. Bernhard, M. Blumthaler, C.R. Booth, P. Disterhoft, P. Eriksen, R.L. McKenzie, M.
Miyauchi, and C. Roy, Instruments to measure solar ultraviolet irradiance. Part 1: spectral instruments, in
WMO, Global Atmospheric Watch, pp. 30, World Meteorological Organisation, Geneva, 2001.

Shetter, R.E., W. Junkermann, W.H. Swartz, G.J. Frost, J.H. Crawford, B.L. Lefer, J.D. Barrick, S.R. Hall, A.
Hofzumahaus, A. Bais, J.G. Calvert, C.A. Cantrell, S. Madronich, M. Miiller, A. Kraus, P.S. Monks, G.D.
Edwards, R. McKenzie, P. Johnston, R. Schmitt, E. Griffioen, M. Krol, A. Kylling, R.R. Dickerson, S.A. Lloyd, T.
Martin, B. Gardiner, B. Mayer, G. Pfister, E.P. Roth, P. Koepke, A. Ruggaber, H. Schwander, and M. van
Weele, Photolysis frequency of NO2: Measurement and modeling during the International Photolysis
Frequency Measurement and Modeling Intercomparison (IPMMI), J. Geophys. Res., 108 (D16),
10.1029/2002JD002932, 2003.

Wouttke, S., G. Bernhard, J.C. Ehramjian, R. McKenzie, P. Johnston, M. O'Neill, and G. Seckmeyer, New
spectrometers complying with the NDSC standards, Journal of Oceanic and Atmospheric Technology,23
(2), 241-251, 2006.

Badosa, J., J. Calbd, R. McKenzie, B. Liley, J.-A. Gonzalez, B. Forgan, and C. N. Long (2014), Two methods
for retrieving UV index for all cloud conditions from sky imager products or total SW radiation
measurements, Photochem. Photobiol., 90(4), 941-951, doi:10.1111/php.12272.

Liley, B., R. McKenzie, and M. Kotkamp (2014), Inferring UV intensity from visible light or solar warmth,
paper presented at NIWA UV Workshop, Auckland, New Zealand, 15-17 April, 2014.

Liley, B. (2013), Calibration of UVA solar irradiance sensor, 3 pp, NIWA, Lauder.

McKenzie, R., B. Liley, P. Johnston, R. Scragg, A. Stewart, A. Reeder, and M. Allen (2014), Effects of
measured UV exposure on Vitamin D status of New Zealanders: Implications for seasonal exposures
required, paper presented at NIWA UV Workshop, Auckland, New Zealand, 15-17 April, 2014.

McKenzie, R., B. Liley, M. Kotkamp, H. Shiona, and L. Lopez (2014), Long term changes in UV in New
Zealand due to ozone depletion and other causes, paper presented at NIWA UV Workshop, Auckland,
New Zealand, 15-17 April, 2014.

McKenzie, R., B. Liley, H. Shiona, L. Lopez, and M. Kotkamp (2014), Long term changes in UV in New
Zealand due to ozone depletion: Comparison with variability from other causes and at other places, in
SPARC General Assembly, edited, Queenstown.



Petrie, T., T. K. Stump, L. G. Aspinwall, P. Cassidy, J. Taber, S. Jacques, P. Tanner, R. McKenzie, B. Liley, and
S. Leachman (2014), Mining dosimetry data: Sun exposure behaviors in hereditary melanoma
participants, paper presented at NIWA UV Workshop, Auckland, New Zealand, 15-17 April, 2014.

Swift, N., K. Nield, J. Hamlin, G. Woollett, G. Bodnar, M. Kotkamp, J. Sansom, and B. Liley (2014), Upgrade
of the New Zealand urban UVB network, paper presented at NIWA UV Workshop, Auckland, New
Zealand, 15-17 April, 2014.

Zaratti, F., R. D. Piacentini, H. A. Guillén, S. H. Cabrera, J. B. Liley, and R. L. McKenzie (2014), Proposal for a
modification of the UVI risk scale, Photochem. Photobiol. Sci., 13(7), 980 - 985, doi:10.1039/C4PP00006D.

Scragg, R. K. R, A. W. Stewart, R. L. McKenzie, A. |. Reeder, J. B. Liley, and M. W. Allen (2014, submitted),
Sun exposure and 25-hydroxyvitamin D levels in a community sample: quantifying the association with
electronic dosimeters, J. Invest. Dermatol.

Gies, P.,, R. Hooke, R. McKenzie, J. O’'Hagan, S. Henderson, A. Pearson, M. Khazova, J. Javorniczky, K. King,
M. Tully, M. Kotkamp, B. Forgan, and S. Rhodes (2015), An international intercomparison of solar UVR
spectral measurement systems in Melbourne in 2013, Photochem. Photobiol., 91, 1237-1246.

Kotkamp, M., R. McKenzie, J. B. Liley, and S. Rhodes (2015), Measurement and analysis of spectral UV
over 25 Years, in 3rd International Conference on UV & Skin Cancer Prevention, edited, Melbourne.

McKenzie, R., G. Bernhard, S. Madronich, and F. Zaratti (2015), Comment on “Record solar UV irradiance
in the tropical Andes, by Cabrol et al.”, Frontiers in Environmental Science, 3:26,
doi:10.3389/fenvs.2015.00026.

Andrady, A., et al. (2016), United Nations Environment Programme. Environmental Effects Assessment
Panel. Environmental effects of ozone depletion and its interactions with climate change: Progress report,
2015, Photochem. Photobiol. Sci., 15, 141, doi:10.1039/c6pp90004f.

Querel, R., et al. (2016), Lauder's multi-decadal ozone measurements, in Quadrennial Ozone Symposium
2016, edited, Edinburgh, U.K.

McKenzie, R., B. Liley, and P. Disterhoft (2016), Peak UV: Spectral contributions from cloud
enhancements, in International Radiation Symposium, edited, IRS, Auckland, NZ.

Liley, B., et al. (2016), 25 years of solar spectral UV measurements at Lauder, in BSRN 14th Science Review
and Workshop, edited, Canberra, ACT.

“Protocol of the intercomparison at NIWA, Lauder, New Zealand, from January 29 to February 12, 2016
with the travelling reference spectroradiometer QASUME from PMOD/WRC". Grébner, J. (2016), Davos,
PMOD.



McKenzie, R., et al. (2017), Critical appraisal of data used to infer record UVI in the tropical Andes,
Photochem Photobiol Sci., 16, 785 - 794, doi:10.1039/c7pp00089h.

McKenzie, R., et al. (2017), Critical appraisal of data used to infer record UVI in the tropical andes,
Photochem. Photobiol. Sci., 16, 785 - 794, doi:10.1039/c7pp00089h.

McKenzie, R. L., and R. Lucas (2018), UV sun protection advice is flawed, Nature Scientific Reports,
submitted June 2018.

Scragg, R. K. R., et al. (2017), Sun exposure and 25-hydroxyvitamin D3 levels in a community sample:
Quantifying the association with electronic dosimeters, J. Exp. Sci. Env. Epidem., 22, 471-477,
doi:10.1038/jes.2016.51

Bais, A. F,, et al. (2018), Environmental effects of ozone depletion, UV radiation and interactions with
climate change: UNEP Environmental Effects Assessment Panel, update 2017, Photochemical &
Photobiological Sciences, 17, 127-179, doi:EEAP Update_PPS_2017.pdf.

Lucas, R. M., et al. (2018), Are current guidelines for sun protection optimal for health? Exploring the
evidence, Photochemical & Photobiological Sciences, doi:10.1039/c/pp00374a.

Madronich, S., et al. (2018), Solar UV radiation and microbial life in the atmosphere, Photochem.
Photobiol. Sci., d0i:10.1039/c/c7pp00407a.

Shi, Y., et al. (2018), Soft, stretchable, epidermal sensor with integrated electronics and photochemistry
for measuring personal UV exposures, PloS ONE, 13(1), e0190233, doi:10.1371/journal.pone.0190233.

Seckmeyer, G., et al. (2018), Why is it so hard to gain enough Vitamin D by solar exposure in the European
winter? , Meteorologische Zeitschrift doi:10.1127/metz/2018/0855.

Burke, J., and R. McKenzie (2018), Story behind the two UVI Apps: uv2Day and GlobalUV, paper presented
at NIWA UV Workshop. UV Radiation: Effects on Human Health and the Environment, NIWA, Wellington,
New Zealand, 4-6 April.

Liley, J. B. (2018), Averting climate catastrophes, paper presented at NIWA UV Workshop. UV Radiation:
Effects on Human Health and the Environment, NIWA, Wellington, New Zealand, 4-6 April.

Bais, A. F, et al. (2019), Ozone—climate interactions and effects on solar ultraviolet radiation, Photochem.
Photobiol. Sci., 18(3), 602-640, doi:10.1039/c8pp90059k.

Barnes, P. W, et al. (2019), Contributions of the Montreal Protocol to a sustainable Earth, Nature
Sustainability, doi:10.1038/s41893-019-0314-2.



Lamy, K., et al. (2019), Clear-sky ultraviolet radiation modelling using output from the Chemistry Climate
Model Initiative, Atmos. Chem. Phys., 19, 10087-10110, doi:10.5194/acp-19-10087-2019

Allen, M. W., et al. (2020), Use of electronic UV dosimeters in measuring personal UV exposures and
public health education, Atmosphere, 11, 744, doi:10.3390/atmos11070744.

Bernhard, G. H., et al. (2020), Environmental effects of stratospheric ozone depletion, UV radiation and
interactions with climate change: UNEP Environmental Effects Assessment Panel, update 2019,
Photochem. Photobiol. Sci., 19, 542-584, doi:10.1039/d0pp90011g.

Eleftheratos, K., et al. (2020), Possible effects of greenhouse gases to ozone profiles and DNA active UV-B
irradiance at ground level, Atmosphere, 11, 228, doi:10.3390/atmos11030228.

Emslie, N. A., et al. (2020), Pilots' occupational UVA exposures in the cockpit of flying commercial aircraft,
14 pp, AFOEM, Auckland.

Stump, T. K., et al. (2020), CDKN2A testing and genetic counseling promote reductions in objectively
measured sun exposure one year later, Genetics in Medicine, 22(1), 26-34.

Liley, J. B., et al. (2019), Success of Montreal Protocol demonstrated by comparing UV measurements
with "World Avoided" from chemistry-climate models, in Meteorological Society of New Zealand Annual
Conference, edited, Victoria University of Wellington, Wellington.

McKenzie, R. (2020), Saving our Skins: Atmospheric Reflections from a Lauder Stargazer, 221 pp., Amazon
KDP.

McKenzie, R. (2020), Saving our Skins: Colourful Atmospheric Reflections from a Lauder Stargazer, 221
pp., Amazon KDP.

Geddes, A,, et al. (2020), Optical depth, ozone, and global/direct UV from a single instrument, in MetSoc
Conference, edited, Meteorological Society of NZ, University of Canterbury, Christchurch.

Querel, R., et al. (2020), Long-lived smoke clouds from the Australian megafires over Lauder, New
Zealand, in AGU Fall Meeting, edited, AGU, Online Everywhere.

McKenzie, R. (2021), Lauder and its part in the ozone success story, SPARC Newsletter(56), 16-21.
McKenzie, R., and B. Liley (2021), Yet another benefit from sunlight in the fight against COVID-19?, Br. J.
Dermatol., 0927, doi:10.1111/bjd20516.

Neale, R. E., et al. (2021), Environmental effects of stratospheric ozone depletion, UV radiation, and
interactions with climate change: UNEP Environmental Effects Assessment Panel, Update 2020,
Photochem. Photobiol. Sci., 20, 1-67, doi:10.1007/s43630-020-00001-x.



Khaykin, S., et al. (2021), Striking repercussions of the Australian "Black Summer" bushfires on the
stratospheric composition and dynamical circulation, in EGU General Assembly 2021 - vEGU, edited,
European Geophysical Union, on-line.

McKenzie, R. (2021), Lauder and its part in the ozone success story, SPARC Newsletter(56), 16-21.

Geddes, A.G,, Liley, B., McKenzie, R., Kotkamp, M., Querel, R. (2023 submitted) Novel use of a Bentham
UV double monochromator for measurements of global and direct irradiance, ozone and aerosol.
Atmospheric Measurement Techniques.

McKenzie, R., Liley, B., Kotkamp, M., Geddes, A., Querel, R., Stierle, S., Lantz, K., Rhodes, S., Madronich, S.
(2022) Relationship between ozone and biologically relevant UV at 4 NDACC sites. Photochemical &
Photobiological Sciences, 21: 2095-2114. 10.1007/s43630-022-00281-5

McKenzie, R, Liley, B., Geddes, A., Kotkamp, M., Querel, R. (2022) UV changes due to daily and seasonal
variability in ozone. NZHS/MSNZ 2022 Joint Conference, Dunedin, 6 December

Oral Presentation, "Updates to the Operational UV Index — Validation Against GRAD Observations", Craig
S. Long, Hai-Tien Lee (NOAA National Weather Service, National Centers for Environmental Prediction,
Climate Prediction Center, College Park, MD), Global Monitoring Annual Conference (GMAC), May 23 -
24,2023

Eleftheratos, K., Kapsomenakis, J., Fountoulakis, ., Zerefos, C. S., Jockel, P., Dameris, M., ... Liley, B. ...&
Douvis, K. (2022). Ozone, DNA-active UV radiation, and cloud changes for the near-global mean and at
high latitudes due to enhanced greenhouse gas concentrations. Atmospheric Chemistry and Physics,
22(19), 12827-12855.

UNEP EEAP 2022 chapter 1:

Bernhard, G. H., Bais, A. F., Aucamp, P. J., Klekociuk, A. R., Liley, J. B., & McKenzie, R. L. (2023).
Stratospheric ozone, UV radiation, and climate interactions. Photochemical & Photobiological Sciences, 1-
53.10.1007/s43630-023-00371-y

UNEP SAP 2022 Q & A:

Salawitch, R.J., McBride, L.A., Thompson, C.R., Fleming, E.L., McKenzie, R.L., Rosenlof, K.H., Doherty, S.J.,
Fahey, D.W. (2023) Twenty questions and answers about the ozone layer: 2022 update. Scientific
Assessment of Ozone Depletion: 2022: 75. https://ozone.unep.org/science/assessment/sap

NIWA Boulder instrument is used as NOAA/ESRL/CMD annual transfer standard for UVB1 radiometers
that are a part of the SURFRAD and SOLRAD networks (14 sites).



Instrument Description:
[UVB: Include list of instrument spec's that are or are not met. See UVB instrument validation appendix
for list of instrument specs.]

UVL JYDH10. Bandpass too broad for NDSC (1200 g/mm 1.15 nm fwhm)
and detection threshold of 0.001 uW c¢cm-2 nm-1
Not NDSC quality - cosine response inadequately characterised for MLO
- detection threshold too high
- mismatch for data at MLO between UVL and UV3 at MLO
(especially for large sza in morning data)
- bandpass too broad

UVM Bentham DM300 Bandpass NDSC standard (2400 g/mm, 0.9 nm fwhm) but detection threshold of
0.0001 uW cm™ nm-1 requires several scans.

Later instrument (UVn, n>2) all meet NDSC specs, but direct sun obs require manual intervention

UV3 Based on Bentham DTM300. NDSC standard (2400 g/mm, 0.8 nm fwhm) NOAA
UV4 Based on Acton 270. NDSC standard (2400 g/mm, 0.8 nm fwhm) NIWA.
UV5 Based on Bentham DTM300. NDSC standard (2400 g/mm, 0.8 nm fwhm) NOAA
UV6 Based on Bentham DTM300. NDSC standard (3600 g/mm, 0.6 nm fwhm) BoM

UV7 Based on Bentham DTM300. NDSC standard (3600 g/mm, 0.6 nm fwhm) BoM

UV8 Based on Bentham DTM300. NDSC standard (3600 g/mm, 0.6 nm fwhm) Univ Tokyo
UV9 Based on Bentham DTM300. NDSC standard (3600 g/mm, 0.6 nm fwhm) NIWA

Instruments UVL and UVM: Fixed speed scan in the forward direction only
Data stored as integers
12-bit a/d converters
Dynamic range achieved by changing EHT to pmt during scans

Instruments UVn (n>=3) : Variable speed scans in both directions
Data stored as floating point numbers
20-bit, or 24-bit a/d converters
No EHT gain switching during scans

All instruments operate in additive dispersion.



Algorithm Description:
Programme written in Python3 based on the original MS Visual Basic version, UVP3.6

Reads file of instrument-dependent parameters

Selection of cal file depends on date as specified in above file
(ref McKenzie et al., 1992) Intensity calibration:

Uses calibrations made with 1000W FEL lamps to form files of
calibration factors at each wavelength.

For NDSC instruments, can transfer cal to internal 45W lamp used in
weekly stability calibrations.

A facility exists for removing emission line features from k-files
generated from lamps with contaminant gases (e.g., Al near 390 nm)
Wavelength calibration:

Correlation alignment against Solar Fraunhofer lines  non-
linear wavelength errors deduced from Hg lamp scans.

Expected Precision/Accuracy of Instrument:
+/- 5% see McKenzie et al., 1992.

Irradiances are derived from FEL lamps for which calibrations traceable to NIST are provided by standards
laboratories at 10 nm intervals. For the older FEL lamps it was safe to interpolate between the set
wavelengths to determine the lamp output at intermediate points. However, most of the more

recent FEL lamps contain emission lines from impurities, which introduce errors at the ~1% level at the
specific wavelengths that correspond to these emission features. The FEL lamps used at Boulder and
Mauna Loa have the largest emissions. However, for the weighted irradiances reported here, any errors
traceable to these emissions is less than 0.1%. For spectrally-resolved data, it is possible in principal
(though time consuming in practise) to apply corrections to remove these feature. In 2005, ambient
temperatures have been logged, and an algorithm has been added to the processing to apply corrections
for the temperature dependence of the PTFE diffusers (see McKenzie, Badosa, et al., 2005).



Instrument History:

Dates and description of significant changes in instrument or algorithm

Dec 1989.
Feb 1990.
Oct 1990.
Jan 1992.
Feb 1993.
Jan 1993.
Dec 1993.
Jul 1994.

Oct 1994.
Feb 1995.
Jul 1995.

Aug 1996.

Jun 1997.

Aug 1997.
Nov 1997.

Sep 1998.
Sep 1998.

Mar 1999.
May 1999.

Sep 1999.

Nov 1999.
Nov 2000.
May 2001.

Jul 2001.
Oct 2001.

Nov 2001.

Jun 2003.

Nov 2003.

Jun 2004.
Jun 2005.
Sep 2005.
Oct 2005.

Jun 2006.
Aug 2006.

Nov 2006.

Feb 2007.

May 2007.

UVL Lauder (JY DH10) Observations began at Lauder

UVL Lauder Instrument rotated 180 degrees (azimuth 23)

UVL Lauder First observations with on-site calibration

UVL Lauder Cross calibration at Lauder (Seckmeyer)

UVL Lauder Cross calibration at Lauder (Seckmeyer, Roy)

UVM Lauder Bentham DM300 -with integrating sphere Obs began at Lauder
UVM Lauder Reliable measurements began at Lauder

UVL Garmisch Cross calibration in Garmisch-P, Germany

UVM Lauder Wavelength drive replaced.

UVL Lauder Albedo measurements. Last routine UVL obs at Lauder

UVL Hawaii Mounted in weatherproof box. Installed at MLO (NOAA).

UVL Hawaii Testing sensitivity to rotation

UVL Hawaii Instrument damaged by lightning and removed

UV3.Greece SUSPEN intercomparison Nea Michionia (see Bais et al)

UV3 Hawaii NOAA Collab Bentham DTM300 observations started at MLO
UVL Boulder Modified version with new diffuser/fibre optic installed at Boulder
UVM Lauder Integrating sphere replaced with diffuser/fibre optic

UVL Boulder Moved to new lab in Skaggs building

UVL Boulder Fibre optic broken. Replaced day 168

UV4 Boulder Instrument installed day 251

UVL Boulder Instrument decommissioned. Returned to Lauder

UV6 Alice Springs Australian BoM collaboration

UV4 Boulder Moved to Table Mt for campaign, installed day 143

UV5 Boulder NOAA Collab. Instrument, installed day 214

UV4 Boulder Instrument decommissioned. Returned to Lauder

UV7 Darwin Australian BoM collaboration

UV5 Boulder USDA campaign at Boulder

UV8 Tokyo Actinic flux measurements

UV4 Tokyo University of Tokyo. Returned to Lauder July 2005

UV9 Thule NDACC-cerify UV spectrometer of Danish Met Instr

UV9 Lauder returned from Thule

UV6 Alice Springs Instrument damaged, returned to Melbourne & Lauder for
repair

UV7 Alice Springs Australian BoM collaboration

UV4 Lauder Diffuser replaced by temperature-controlled Schreder Head
UV9 Arr.Hgts. NDACC-certify Biopsherical's NSF UV spectrometer

UV9 Lauder returned from Arr.Hgts.

UV7 Alice Springs Temperature Control of instrument failed; instrument turned
off until repaired in March 2008



Mar 2008.
Mar 2008.

Mar 2008.

Jun 2008.

May 2009.

Aug 20089.

Oct 2009.
Jun 2011.

May 2012.

2013

Mar 2014
Jun 2014
Dec 2014

Jan 2015
Mar 2015
Apr 2015
May 2015
Nov 2015
Dec 2015
Jan 2016

Mar 2017
May 2017
Sep 2019

Sep 2019
Feb 2020.
Sep 2020.

Oct 2020
Nov 2020

UV7 Alice Springs Good data resumed

UV5 Boulder Noisy data produced by new logging PC, will be reprocess at later
data

UVM Lauder Logging PC failed & replaced

UV5 Boulder Logging PC replaced good data resumed

UV6 Melbourne Australian BoM collaboration, good data resumed

UV5 Boulder Temperature Control of instrument failed, instrument turned off
until repaired in Sept 2009

UV5 Boulder Temperature Control of instrument restored 26 Oct

UV4 Lauder Instrument offline during work to building.

Substituted UVM data for Mar-Jul 2011

UV5 Boulder Level left on top of entrance optic for 8 days 8-16 May 2013

UV5 Boulder instrument has suffered from significant noise relative to very low
signal levels (below 285 nm wavelength, in dark measurements, and between Hg
lines in stability checks. The cause was found by Paul Johnston to be processor
switching during scans in multi-CPU machines. Symantec virus updates can also
cause problems. These issues may not translate directly for other hardware, but
they highlight the difficulty of continuing long measurement records as
computer hardware and software evolves away from their origins.

UV5 Boulder logging PC OS upgrade

UV5 Boulder logging program off due to OS & Anti-virus updates

UV5 Boulder power outage & component replacement, possible misalignment
of fibre optic or slit diode issue 15 Dec 2014

UV3 Mauna Loa logging PC OS upgrade

UV3 Mauna Loa logger pc program crashes

UV3 Mauna Loa logging program off,

UV3 Mauna Loa server outage

UV5 Boulder slit diode replaced

UV4 Lauder Last 3 days missing, server failed to transfer data.

UV4 Lauder January 29 to February 12, 2016 Intercomparison with the
travelling reference spectroradiometer QASUME from PMOD/WRC". Grébner, J.
(2016), Davos, PMOD.

UV5 Boulder 8 Mar 2017 4 days missing — damaged fibre-optic

UV5 Boulder 5 May 2017 examine damaged fibre-optic

UV5 Boulder 23 Sep 2019 replace fibre-optic borrowed from NIWA,

60% increase in throughput

UV3 Mauna Loa Missing September 2019 data due to data transfer issue.

UV7 Alice Springs aircon unit failed. Temperature instability

UV7 Alice Springs due to increased temperature instability and COVID travel
restrictions prevented a repair, instrument hibernated until restrictions lifted 16
Nov 2022

UV3 Mauna Loa Missing 25 days data due to failed computer power supply
UV5 Boulder failed temperature controller



2021
Mar 2021

2021

Nov 2022.
Nov 2022.

Jan 2023.

Jul 2023.
Jul 2023.

UV3 Mauna Loa Missing 8 days data due to power cuts and PC updates

UV5 Boulder temperature controller replaced; Temperature instability affected
wavelength shift slightly.

UV5 Boulder Monthly PC system updates with no auto-startup caused missing
data.

UV7 Alice Springs aircon units repaired

UV3 Mauna Loa Volcanic Eruption site power and access lost 28 Nov 2022
UV7 Alice Springs logging computer failed.

No data until replacement win7 PC or system upgrade. No on-site staff

UV3 Mauna Loa Power restored 5 Jul 2023, access by helicopter

UV3 Mauna Loa Calibration Power supply fuse blew 9-25 Jul 2023

The data processing algorithm has undergone many revisions, which will continue.

Jun 2000.
Jul 2005.
2022

Jun 2023.

Processing version: uvp25.exe (MS Quick Basic)

Processing version: uvp3.6.exe (MS Visual Basic)

pyuvp37 (Python3 implementation of uvp3.6)

Current processing version: pyuvp37 2023-06-09 13:46:30.892268



