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ew of zenith'sorrections for Dobson Number 6 at Macquarie Island

Dobson Number 6 was optically realigned and calibrated in mid 1997 and commenced operation at

Macquarie Island on the 24 of November 1997. Due to the climatology of Macquarie Island the

majority (typically 80%), of total ozone observations are zenith observations, it is therefore important

that the zenith corrections for the instrument provide the best possible results. Additionally there is

now an ozonesonde program at the station; a key parameter of the ozonesonde profile is the correction

factor - the ratio of the integrated profile and the Dobson total ozone reading. This parameter is used

by OMU to assess the quality of the sounding. Considering the changes in the instrument and the

requirement that the ozonesonde correction factor is not compromised due to a poor zenith correction a

review of the zenith corrections is necessary. é

While OMU was at Macquarie Island over the period November 1997 to January 1998 many attemp \
were made at taking long series specialised observations. These observations consist of a direct sur&
observation followed as closely as possible by a zenith blue observation (referred to as a DS/ZB pis
Analysis of these pairs allows a zenith correction 1o be derived. It should be realized that colledtion of
these pairs requires that the operator spends several hours taking observation on a particul d
many days of observations are required. This large commitment of time is unlikely to %Wed to

field staff. The climatology and latitude of the Macquarie Island also increases the di as there

are very few days available which have clear skies and in summer the sun rises v and sets very
late.

The zenith ’Eornections are that are currently applied have the form;

K
Koans =X+ L O @O 7":: " L,,u.iujff
O 3 prm (e

Where; JG ) :

X is the total ozone calculated in th manner
Co.s are to cocfficients of the zeni on polynomial ld
H is the optical air mass /‘— uddﬁ/
The zenith corrections currently in use for%bson #6 are linear in x and have the coefficients;
For AD observations -39.293 + 21.1331 u
For CD observatio Q -67.850 + 26.5833 u
AD Zenith Correcti
The data coll MU was analysed; 89 DS/ZB pairs were found. The pairs were selected from
19 days ove 5d 23 Nov 97 to 31 Dec 97 and cover the range of 289 to 338 DU. Figure I shows
the error i nt zenith correction for AD observations.

Q/?“ o —

Figure 1. Error in current AD zenith correction



Figure 1 shows that the current zenith correction could be improved. There appears tobea u
dependent error.

New zenith corrections were derived using the data. The new zenith correction coefficients are:

For AD observations
-57.530 + 30.241 u

Figure 2 show the error in the new zenith correction

\<' O

Figure 2. Error in new AD zenith correcti

Figure 2 shows that the 4 dependent error has been removed. The éorrectmn should give an

error less than 2%
oo ~ by M ; -
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Figure 3. Error in current CD zenith correction

‘As requested by OMU only pairs with x> 1.8 werg chosen to derive a new zenith correction. This
reduced the number of pairs to 36. The new zenithr_orrection coefficients are:

For CD observations
-55.342 + 23.562 u

; : e
Figure 4 shows the error in the new zenith correction.
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Figure 4. Errorin CD zenith“"g’srreclion (relative to AD DS) derived for u> 1.8 'Q

With this correction the error would be less than 2% for z>1.8 @

CD direct sun compared with AD direct sun

Figure 5 shows that for x> 1.8 CD DS observations agree well with AD DS gQanons
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Figure 5. @Eson of direct sun observations (CD — AD)

Vloe

I would recommgnd that the new zcnith,gorrcctions are implemented and the data collected to
date is back corr@ for the following reasons;

Recommendation

i) ere is sufficient data so indicate that new corrections are required.
i@ It is imperative that the best correction possible is used considering the ozonesonde
program.
ii) In normal operation it will take a very long time — many months — to obtain
\/ significantly more DS/ZB pairs.
@ iv) At present the back correction of (the relatively small) amount of data does not
Q~ present too many, difficulties in terms of OMU staff time

b aplad to CODS by Ta Ma faywg
L¥D 3.8

zone Monitoring Unit

12 February 1998
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Re plans for Macquarie Island visit 1993

Purpose:To inform you of my Macquarie Island visit in Octgber™ this
year.

Background:A member of the Ozone Monitoring Unit visits “Macquarie
Island every two years to recalibrate the optlcal.:weﬁge on the
Dobson spectrophotometer. Every second year the Dc 1 should be
intercompared with a reference instrument ﬁbllow1ng a WMO
recommendation. Due to the difficulties of obtaining blue sky
conditions at Macquarie Island and the lagdk“~6f an available
instrument to intercompare it, the instrument“\will be changed over
on this years visit. The current instrument has operated since 1986.

We are on schedule to refeven&e a Dobson for Macquarie Island. Due
to a lack of suitably qualiﬁ;ed staff, it is planned that I will be
going down for approx1mdt@ly 9 weeks (beginning 22 October) to
install the referenced son and rederive zenith correction tables
for the AD and CD waué}/~gth pairs.

Actron:That you note the above. ; i
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Cancellation of Macquarie Island Visit 1992

Purpose

To inform you that the Dobson changeover at Macquarie (T§Yand
will not go ahead as planned.

Background

2. —from the ozone monitoring sectigh ‘was selected
for the long summer at Macquarie Island. It was, ﬁﬁ@nned that he
would change-over the existing Dobson spectro &ggmeter and re-
derive zenith sky correction tables for the newly‘\dnstalled Dobson.

Reasons

35 The visit was cancelled for the 19@2[3 season because either
we had insufficient time or logistical Problems. These can be
summarised as follows:

.Dobson not prepared. While’ ﬁhé instrument may be optically
aligned in time, Melbourne's unseaSbnally cloudy weather may prevent
a referencing w1th the RA V standarﬁ instrument.

Requestet'Action

Note the above.

25/9/92
















































