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Abstract. At the last UV workshop four years ago Turner
et. al. (2006) listed several improvements to NIWA’s
publically available UVI forecasts they thought possible
by 2010. Here, I review what improvements have been
made and what improvements are in the pipeline for later
this year. Generally, the delivery system has been made
more robust by standardizing coding procedures and
shifting to netcdf CF compliant input files all with the
intention of moving the production of UVI forecasts to
within an “ecoconnect” framework by Sept 2010.

NIWA’s UV Index Forecasting
NIWA has provided UV index (WMO, 1994)
information to the New Zealand public online at its
website (www.niwa.co.nz/our-services/online-services/uvand-ozone) and by distribution to the media via
MetService™ (Marks and McKenzie, 1997, McKenzie
and Renwick, 2002) for over a decade now. A cloudy sky
UVI product was introduced in 2005 (Turner et al. 2006)
using cloud fields from a fairly coarse mesoscale weather
model (RAMS with ∆X=20 km). However, the failure to
capture small-scale cloud features combined with the fact
that the RAMS forecasts took a long time to complete
(forecasts were 1 day old before being ready) meant that
the cloudy sky UVI product has not been heavily
promoted.
These drawbacks were recognised after a trial period in
the summer of 2005-2006. At the last UV workshop
Turner et al (2006) listed several improvements to
NIWA’s publically available UVI forecasts they thought
possible by 2010.
These included a switch to using
NZLAM for the cloud fields and the provision of movie
loops showing the forecast hour-to-hour variation in
Ozone, clear sky UVI, and cloudy sky UVI (see Figure 1
for a snapshot of the frames in such a loop). Note
NZLAM (pronounced “NZ Lamb”) is a New Zealand
configuration of the United Kingdom’s MetOffice weather
model (called the Unified Model (UM)) and is described
in Webster et al. 2008.
In this presentation we review which of the improvements
have been made so far and what improvements are
definitely to be completed by later this year.

Improvements made so far
The transition to using NZLAM cloud fields has taken
longer than anticipated. This has been for a number of
reasons, but the main one has been the requirement to
develop/upgrade and deploy the system within NIWA’s
ecoconnect framework.

Ecoconnect requires (i) code that conforms to ECMWF
programming standards and (ii) input datasets and output
files to be in a netcdf CF compliant format. These are
non-trivial demands to comply with and have introduced a
high transition cost, however the advantages are a more
robust, versatile and greatly improved delivery system,
within which any future upgrades will be easier to
implement. The necessary coding changes to comply with
ecoconnect demands have now been completed.
Another improvement made has been an updating of the
“UV lookup” tables used in calculating the clear sky
surface erythemal UV.
These still have same six
parameters; overhead ozone column, aerosol optical depth
(1000 nm) atmospheric pressure, solar zenith angle,
albedo, and altitude but have more reference points so the
interpolations to the erythemal UV are more accurate.
Another improvement has been to produce a “city-max”
product – which as the name sounds is just the peak value
of UV Index for a particular location and day.

Figure 1. Forecast Hourly thumbnails for daylight hours
for March 31 and April 1, 2010 of UV Index clear sky
(top 2 rows) UV Index cloudy (middle 2 rows) and ozone
(bottom two rows)

Improvements due by Sep 2010
Hourly snapshots of cloudy sky UVI (as well as clear sky
UVI and ozone field) are due to be available within
ecoconnect by September 2010.
In terms of cloud
effects, we do expect better results from the NZLAM as
the forecasts are (i) available approximately 18 hours
earlier than from RAMS (ii) the model warm starts, i.e. it
does not need to “spin-up”, (iii) it assimilates satellite
data, and (iv) numerical errors introduced at the lateral
boundaries take longer to reach New Zealand as the
domain is much larger (figure 2) than RAMS. Visual
examination of both RAMS and NZLAM cloud fields for

a number of cases support this view. In 2011 verification
of the NZLAM cloudy UVI forecasts for the 2010-2011
summer will be done.
The NZLAM cloud forecasts are available twice daily at
about (initial times are 0600 and 1800 UTC) on a grid
with ∆X=12 km (soon to be ∆X=1.5 km) but it is planned
that UV forecasts will still only be done once a day in the
early afternoon. The move to a 1.5 km grid is exciting as
this should provide much more of the small scale detail
that is missing from the current RAMS (and for the
NZLAM-12 see figure 2) cloudy sky UVI forecasts.
Note, both RAMS and NZLAM use “band radiation
models” with NZLAM using a generalized 2 stream
Slingo-Edwards radiation model (Edwards et al, 2004);
the cloud effects on UVI are estimated by comparing the
radiation in the SW bands at the ground versus the
radiation in the SW bands at the TOA.

Figure 2. Cloudy Sky UV Index at 0000 UTC 24 October
2009 for entire NZLAM-12 domain.

The look and features of Ecoconnect
While ecoconnect has the look and feel of one it is not a
website, but an application which is distributed to a users
machine. The user goes to the NIWA website and
launches ecoconnect from there and gains access with a
username and password. Given the data transfers involved
– high speed internet access is essential.
Figure 3 shows a time series of forecast and observed
(when available and up to the current time) temperature,
humidity and wind for a specific location (Queenstown in
this instance) as it appears within ecoconnect. A list of the
many locations available is displayed on the left, actual
values can be shown by moving the cursor over the trace.
Contour plots - with a possible choice of 5 domains: “All
New Zealand”, “Southern NZ”, “Central NZ”, “Northern
NZ”, and “East Australia to past the dateline” (see fig 2) will have the look as shown in Figure 4. Hourly movie
loops of UVI clear sky, UVI cloudy, and ozone will be
available.

Beyond 2010
Looking forward another four years; once the transition to
Ecoconnect and 1.5 km configuration of NZLAM is

completed then a possible item to address would be the
mismatch in scales between the ozone (~100 km) and
cloud (1.5 km) input fields. Maybe we will be including
ozone data assimilation and forecasts by 2014.

Figure 3. Sample ecoconnect display of time-series of
forecast and observed (up to current time) of various
environmental variables.

Figure 4. Sample ecoconnect display of contour maps of
wind speed and isobars. Similar looking UV index clear
sky and cloudy plus ozone fields will be available within
ecoconnect from Sep 2010.
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