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Outline

- UC Ozone Instrumentation & Calibration

- UCOz data from Concordiasi

- Post-mission data validation

* Preliminary analyses & future plans



UCOz Instrument Design
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- UV absorption at 254 nm — Beer-Lambert Law
- UV-LED light source — low power
- Fully redundant detection and flow system components




UCOz on Gondola and in Lab




Instrument Design Detalils

Weight 2.8 kg

Power 7 W peak/2 W average
Cost per instrument About $4000

Data transmission 6 kbyte/day

Sampling period 2 min every 30 min
Accuracy (designed) 7 —10 %

Precision (designed) <1 ppb in 10 sec



Pre-mission Instrument Performance

Testing
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Launch Statistics

PSC16  WPC/UCOz 11 Sep 0300 UT 4 Oct 11 Oct, recovered
PSC 17 WPC/UCOz 14 Sep 0150 UT 15 Oct 10 Dec, recovered

PSC 19 ROC/UCOz 8O0ct0219UT 23 Nov 24 Dec

% PSC 17 in Tasmania




PSC 16: 11 Sep — 4 Oct 2010

Average Speed 66.2 km/hr
Ny Peak Speed 129 km/hr
WL G 1ot State Geogiapher Total Distance 34565 km

i
© 2010 Europa Technologies

& 2010 InaviGeosistemas SRL
Data 510, NOAA, U.5. Navy, NGA GEECOE Traveled
B5°08'47 32" 5 10°08' " 27

10°08'38. 68" E elev 4027 it

Total Ozone 1009
Measurements

Average Spatial 34 km
Resolution



Ozone Mixing Ratio (ppm)

PSC 16 Observations
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PSC 17: Polar Vortex & Midlatitudes

14 Sep - 15 Oct 2010 Average Speed 79.7 km/hr
 Peak Speed 209 km/hr

—n
Lt

%~ Total Distance 59034 km
L5 | Traveled

2\ Total Ozone 1450
_ &W ======= Measurements

Average Spatial 41 km
Resolution



PSC 17 Observations

Ozone [ppb]
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PSC17 — visits midlatitudes

Ozone [ppb]
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PSC19 — Ozone Hole Recovery?

8 Oct —

23 Nov 2010
Average Speed 128.7 km/hr
Peak Speed 230 km/hr

¥ Total Distance 41015 km
Traveled

Total Ozone 638
Measurements
Average Spatial 64 km

Resolution



PSC19 Observations

Ozone [ppb]
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Data Analysis

- Data validation - calibrations

+ Ozone loss estimates directly from balloon
data

- "“Self- match” technique



Post-flight Calibrations
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Comparison to MLS data
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Comparison to MLS Data

Ozone [ppbv)
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"Match”™ campaign

! |

& 2011 InaviGecsistemas SRL

Data 510, NOAA, LS. Navy, NGA, GEECO U?M-]GOOg[e

22011 EuropaTechnologies
US Dept of State Geographer

84°26'19.78" 5 51°37'01.75"E elev 5723 it

Eye alt 5480.92mi ()



"‘Match”™ Campaign

Concordiasi Ozone Flights
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Comparison to Ozonesondes

sons

PSC 16 Ozone Compari
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Balloon Self-Matches

Day range of airmass matches

Matches in Concordiasi: 10W16N35
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PSC 16
Self-
Matches:
Ozone
Loss

Loss rates are 4 — 10
ppb per sunlit hour

Eam W heding

Eamd it by

420 -4
wol
pol
|
wel
=t o
&l ]
Fa)
=il -., * )
i} i 1
T | 1000 06
ag,
8422 - 428
LoD r r
wel
Tl
i-
Pl §
g .
30 &K 10008

¥

5

2

¥ F B B B E §

5

£

Dy

DY

a4 — 423
1% . . .
[l
at
! *
ig*
LT i el L
aly,
8 428 - 424
145 : .
] 8
106}
Bl
[ T
&:-
&5 il
2-:-
] irx]
af

-
- I I | - - I I | -

5

2

E B B EH E

5

B H F EHE 3

i

i

g

e a kg

= ad §




Goal: Use data to test chemistry in

models

Ozone Mixing Ratio (ppm)
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Cannot be done directly — observed
O3 varies for many reasons

- Instrument effects
- Rapid temperature changes — false ozone
values
+ Correlations with altitude and solar zenith
angle
- Balloon heats during the day and rises; cools
and sinks at night (x 1-2 hPa)

- Potential Temperature (©) changes + 8-10 K
- S0, O3 changes: gradient is ~ 20 ppb/K



Principal Component Analysis
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Yet to come...

- Comparisons with simulations from Whole

Atmosphere Community Climate Model(WWACCM)
- M. Brakebusch, C. Randall: CU & NCAR

Further analysis of self-matches
- R. Schofield, University of Melbourne

Development of a refined O3 time series,

accounting for non-atmospheric variations
- H. Walsh, CU
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