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NOAA recor time series
(~25 years) and _ ies (10-15 years)

All of the soundings have been done with
electrochemical concentration cell (ECC) ozonesondes.

Over the course of the record there have been a number
of changes in methodology.

= Analog chart data recording vs. digital sondes, VIZ vs. Vaisala
radiosondes, box vs. pump temperature (applies to time series
> 20 years in length).

= Shorter time series (<20 years) used digital sondes, Vaisala
radiosondes, measured pump temperature.
Ozonesondes from different manufacturers and with
different sensing solution recipes were used.

The background current was inconsistently measured
and different pump efficiency corrections were applied.




How can th genities be

Use results of the JOSIE chamber experiments
(Herman’s talk).

Make use of laboratory experiments to measure the
impact of sensor solution recipes and measure pump
efficiency corrections.

Use the results of dual soundings to develop
corrections.

Examine the methodology and conditions under which
background currents were measured at various
locations and during different observational periods
(e.g., humid vs. dry conditions, analog vs. digital eras).
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Figure 5. JOSIE 1996: Relative bias of each SPC-5A. SPC-6A and ENSCI-Z sonde type
compared to UV-Photometer (OPM) (left) and relative differences between the three ECC-sonde
types (right). All data processed according Kem/nyr [1986] (Table 3). The displayed data are

averaged over altifude bins of 5 km.

Conclusion: The ENSCI-Z sondes produce a stronger response
to ozone than the SPC-A sondes.
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Figure 9. JOSIE 2000: Relative differences among the use of different SST for ENSCI-Z sonde
type (left, A) and SPC-6A sonde type (right. B) as a function of altitude in bins of 5 km.

Conclusion: The buffered solutions produce a stronger response
to ozone that increases with altitude in the stratosphere.
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Conclusion: (1) The response of the sensor is only weakly a function of the
potassium iodide concentration but strongly influenced by the solution

buffer. (2) Smaller pump efficiency correction compensates for the influence
of the buffer in the upper portion of the profile.
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Conclusion: When mixing ratios are low (tropics) upper tropospheric ozone

can be impacted by using inappropriate background currents. In some cases,
especially with older data, this is significant.
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Conclusion: Correcting for the buffer gives good agreement between the profiles.

Also correcting for the sonde type (6A) improves the comparison for total ozone.
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Conclusion: Correcting for the buffer gives good agreement between the profiles.
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Conclusion: Correcting for the buffer gives good agreement between the profiles.
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Conclusion: The weakly buffered (1/10) 1% KI solution performs very similarly to

the 2% KIl, unbuffered solution.
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What does ng a longer
1(

= Unlike many measurement systems that are based on a
single instrument measuring over a relatively long
period, each ozonesonde profile is from a different
instrument.

Consistent procedures are very important in a system

like the ozonesondes but it is possible (maybe even
likely) to do things consistently incorrectly (e.g.
treatment of the background current).

An independent total column ozone measurement for
comparison with the integrated ozonesonde profile is a
useful way of checking the stability of the system.
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Longer ecords

Records of more than 20 years:

= Boulder: 1967-1971, 1979 - present

= Hilo: 1982 — present

= South Pole: 1968-1971, 1986 — present
= Samoa: 1986-1990, 1995 — present

Records of more than 10 years
= Trinidad Head, California

= Huntsville, Alabama

= Fiji

= Galapagos




Varying equipement (Z vs. A sondes), sensing solution
recipes, and background treatment have introduced
inhomogenities in the NOAA ozonesonde record.

Use of the results of the JOSIE Chamber experiment,
other laboratory tests, and dual soundings provide

useful information for developing correction
procedures.

Application of this information seems to produce a
more homogeneous time series, but does not remove
all suspected discrepancies

Comparison with other profile time series show broad
consistency but more detailed comparison is warranted.




SHADC

to Vertica

SHADOZ in its 14t Year!

— > 5000 profile sets at
<http://croc.gsfc.nasa.gov/shadoz>

GCOS Affiiliate (2007), NDACC “Cooperative
Network” (2009)

SHADOZ DVD !

Recent Examples of Trends & UT/LS Ozone

SHADOZ Activities to Enhance Value
— Added Hilo, Hanoi Sites since 2008

— Maintain coverage — current efforts to
restore Irene, Ascension, San Cristobal

V5 re-processing in 2011 to list background

current, pump flow (see Vomel & Diaz, 2010)

Continual participation in WMO/JOSIE type
activities.

Review: Thompson, Oltmans, Tarasick,
Smit, von der Gathen, Witte: Atmos.
Environ., D-10-0009, in press.
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Example of C

SHADOZ-OMI (TOMS version, thru
2009) shows improved agreement
relative to SHADOZ-TOMS (1998-

ding Evaluations

S. American/Atlantic Ocean sites: 1998-2009

2004) discrepancy in total ozone

Offsets of mean profiles for
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New OMI

Hilo: Total Ozone

Total Column Ozone (DU)

200 1
2005 2006 2007 2008 2009 2010

4+ Integrated oronesonde+SBLUW Year

= AuraOMI (v3) closest gridbox

Hilo: Total Ozone

W0 =
5 .

g 0

g .

5] I

g 10 .

E 5.,‘* o LA S . .

> S o A O

g Ve o B m} ‘etren ", N
f o : + 4

S R N
I -

R

©

Em .

300 E

Year
d [Sonde-OMIOMI* 100%:

2005 2006 2007 2008 2009 2010

otal Ozone

Samoa: Total Ozone
- i ;

| Pleem with integrated total in archive

-

=] [
g |
Z 280
E 260 .
3
§ 208 *
_
g 2007 2008 2009 2000
4 Integrated ozonesonde+SBUY Year
= Aura’OMI (v3) closest gridbox
Samoa: Total Ozone
W ; ; -
& 0
1 .
: !
] | .
E I * ' * o’ * *
P . AN '*’ L
e gt A I
S oW A TR TR
E Y - ,0‘
= .0 + o *
=] I *
U F
- I 4 -
Ex
300 Ei
2005 2006 2007 2008 2009 2010
Year

* [Sonde-OMIJOMI=100%



Total Column Orone (DL}

Total Column Ozone Difference (% )

San Cristobal: Total Ozone

205 2007

+ Integrated ozonesonde+SBUY

B

10/

20

-

Anra/OyNT {vA) elosest sridbox

San Cristobal: Total Ozone

Sohde
Type

Change? -
* - .. ﬁ.‘ .
L1 2007

[Sonde-ONIOMI*100%:

Year

Year

2008

2008

2010

Total Column Ozone (DL

Total Column Ozone Difference (%)

*
&
. *
200 -
2005 2006 2007 2008

+  Integrated oronesonde+SBUY Year

= Aura’OMI (v3) closest gridbox

Ascension Island: Total Ozone

&
™

L.

10 . .

; b“:u‘ o 3 e
-10 -+ LR * .
i - *
I *
20 .
300
2005 2005 2007 0E

Year
* [Sonde-OMIOMI* 100%:

Lok | .’

2010

2010



eferences

Aura Validation & SHADOZ (M J Kurylo, K W Jucks, NASA); NDACC (M
Kurylo, G Braathen); WMO (L Barrie, G Braathen) & JOSIE (H G J Smit)

SHADOZ Co-Is & National Sponsors
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