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Three case studies of a close measured- 
modelled  UV comparison  are  presented  to  show 

some  of  the  current   most  important  uncertainties  and 
limitations   in  both   measuring  and  modelling   UV  radiation. 

1 TOZ and AOD daily evolutions

3 PTFE temperature effect

2 Effect of clouds built-up underneath

UVI measurements were available from UV spectroradiometers manufactured at the National Institute of Water and Atmospheric Research (NIWA) in Lauder, 
New Zealand. These instruments  represent state-of-the-art for precision long-term measurements of UV irradiances, and they meet the exacting requirements 

of the NDACC (McKenzie et al, 1997). For  the UVI modelling, the Tropospheric Ultraviolet and Visible (TUV) radiative transfer model (Madronich, 1993) version 4.1a 
was used. Different modelling cases (called TUV(i)) were considered depending on  the source of  the total ozone column (TOZ) and the aerosol information (aerosol 

optical depth, AOD, and single scattering albedo, SSA). For each day, TOZ was considered from a single (noon) Dobson sunphotometer measurement (hereafter called
  TOZD) and from an estimation from each of the UV spectral measurements using a previously discussed method (Stamnes et al., 1991) (hereafter called TOZS).                

Case  TOZ  Aerosols? SSA
TUV(2)  TOZD  YES   0.9
TUV(3)  TOZS  YES   0.9
TUV(6)  TOZS  NO   --
TUV(8)  TOZD  YES   0.7
TUV(9)  TOZS  YES   0.7As shown in Figure 1, during  day  63 (2000) in  Boulder there were 

important variations in the TOZ and AOD values. The figure also shows that 
best  model-measurement  agreements  were  found  when  both  variations 
were taken into account in  the modelling  and  with  SSA=0.7 (that is, for case 
TUV(9)). Notice that  the  choice  of  the  SSA  value  as input to  the  model has 
an  important impact on the  results. This  becomes a  relevant  issue  since the  
actual value of SSA in the UV region is hardly ever available. 
So, in this case study, the measurements are very useful to test the modelling 
and to understand the effects of considering different input options.

Figure 1.  Daily evolution of measured UVI (upper), TOZ and AOD (middle) and 
the percentage model-measurement (UV4 is the instrument code) differences 
for different modelling  cases (lower). Open squares account for  data that  did 
not pass the clearsky criteria, despite the day was cloudless.

More information about the sites, the measurements and the 
modelling was collected by Badosa et al (2007).

Lauder has typically very stable conditions, with low aerosol loads and TOZ remaining practically constant during the day. 
That  made  it  possible  to  detect  in  field  measurements  the  change  in  the  transmittance  of the  PTFE diffuser (of the 
spectroradiometer)  as  its  temperature  changed  from   about  15  to  21 ëC, which had been  already  demonstrated  in a 
laboratory  study  by  Yliantt ila & Schreder (2005).  Figure 2  shows  the  UVI  measurements  and  modelling  results for  six 
summer days, together with the measurement/model ratio and the air temperature and wind speed. 
The plots always show a 2-3%  slope  around  20ëC,  which relates to  an  increase of the  PTFE transmittance.  The physical 
reason behind this fenomenon is a well known structural change in the PTFE at around this temperature.
So,  under  very  stable conditions,  the model  can  be  very  useful  as a reference to detect uncertainties and,  in this case, 
limitations of the measurements which are not easily visible. 
Figures 3. Left: Daily evolutions of Measured (UVM is the instrument code) and Modelled UVI for six days in 2001 in Lauder 
(upper). Modelled/Measured UVI ratios, together with air temperature and wind speed are also shown (lower). Right: measured 
over modelled UVI as a function of air temperature

Mauna Loa Observatory is situated on a face of the volcano at 3.4 km above sea level, and there are many clear-sky days 
in which  clouds  build-up  beneath the site  during  the  day,  mostly  in the  afternoon. This  leads  to  enhancements  in 
measured UVI caused by the increase of the effective albedo of the underlying surface. 
In Figure 3,  the UVI measurements,  modelling results and their ratio for day 2001 are shown.  An increase of about 9% in 
the ratio is seen from mid-morning to mid-afternoon.  TOZS did not change much that day, from 272 to 278 DU, and AOD 
was very low  (from 0.010 to 0.013 at 368 nm).  Webcam  images facing volcano Mauna Kea  showed evidence that clouds 
were building-up during this day. 
In this case,  the  comparison  between the measurements  and  the  model  gives  understanding  of a  phenomenon  that
significantly affects the measurements and highlights a modelling handicap for Mauna Loa.
Figure 2.  Daily evolutions of measured (UV3 is the instrument code) and modelled UVI and their ration for day 210 (2001).
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webcam images from 
Mauna Loa Observatory 

for day 210 of 2001.

Table 1. Modelling cases considered using TUV model.

This work is part of a more comprehensive study by Badosa et al (2007). 


