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1. SETTING THE STAGE
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« The ozonesonde stations of Uccle (Brussels, 50°48'N, 4°21°E) | oe'sin @ ] ve Bi () * A direct comparison of the O; measurements of the
and De Bilt (near Utrecht, 52°06N, 5°10E) are only separated 16:‘ ‘: o0 E M.OZAIC mid-tropospheric and UTLS data above _Bruss_els
175 km from each other and hence offer a unique opportunity — b 1k | \ M W'th_ the Uccle _sondes, .based on back trajectorlgs,
to assess the ozonesonde data quality of both stations. £ v g 70 ﬂ | d | p E confirmed the discrepancies during the same period
o o f g e ﬂd | M w L‘ H (J. Staufer, private communication).
« Although using different ozonesonde types (En-Sci vs. [ J\ §60 w — | | |
Science Pump resp_) and app|y|ng different correction E 10 N ] E ﬂ ; ° Clearly,. there Is an issue in the Uccle Ozone.S()nde data
strategies, the Uccle and De Bilt ozonesonde time series A | 1 s f w E from mid 2007 to end 2009. However, the only instrumental
are very identical for the different parts of the atmosphere : _ ; ; changes during this period are:
(boundary layer, free troposphere, stratosphere), see Figs. la oF . “0f E . the change of the Vaisala radiosounding
tO 1C 199CI) | 1I9|9I2 | 1I9|9‘I]' | 1996 1998 ZOOCI) | 2IOIOI2 | 20IO4 | 20|06 | 2IOIO8 | 20I1O | 20I12 199CI) | 1I9|9I2 | 1I9|9‘I]' | 1I9|9I6 | 1I9|9&I3 | 20IOO | 2IOIOI2 | 20IO4 | 20|06 | 2IOIOEI3 | 2IOI1CI) | 2IOI1I2 equment In the Summer Of 2007
_ _ _ veers Yeers (RS80 -> RS92, interface change,
« However, during a 2.5 year period (mid 2007 — end 2009), o Stotospheric03 03 Uccle - De Bit in 3-8km loyer, for dt < 1.5 doy _ sounding software change),
the Uccle station is consistently measuring higher (free) [ Uecle (©) - [ smoothed (d) ) _
tropospheric ozone values then nearby De Bilt, but not in p— ] j Il sounding software updates,
the boundary layer (see also Delcloo et al.,, 2011) or in the 5 ] L 1 lii. the vyearly change of ozonesonde
stratosphere! = f 1=z | - batches.
S I o L
 Logan et al. [2012] pointed similarly to anomalous high free § 01 E E ! ! Fig. 1: Monthly mean comparison plots between integrated ozone amounts for
tropospheric ozone values measured with the ozonesondes in > /\ 1. S L i fii H ‘f\“". the ozonesonde stations of Uccle (black) and De Bilt (red) for different parts in
Uccle, compared to other European ozonesonde stations and E 300 K 71 3 I the atmosphere: (a) boundary layer (0-3 km), (b) free troposphere (3-8 km), (c)
| . f#t (MOZAIC) O ¢ 1 i stratosphere (h > tropopause height). In (d), the deviations in integrated ozone
regulair aircratft ( ) 3 Measurements. Jeol W B i amounts in the 3-8 km layer are shown, in black, for quasi-simultaneous (dt <
- : —or 1.5 day) observations at Uccle and De Bilt. The red curve represents a
- ' I smoothed version of these deviations.
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2. INSTRUMENTAL CAUSES?

RADIOSOUNDING EQUIPMENT CHANGE OZONESONDE BATCH PROPERTIES
Tpum? C.]t.7|0(.)h.Pc.]’ IESZC? Mold.el.z. slorlwdlesl -

+ At Uccle, the ozone profiles are now calculated from - F chonge point: 082007 E @  MEAN STDEV. n . ® .. | BADPERIOD
the raw data (electric currents), so that we are ; ] overall 0.89 13.71 1685 20t < 10000 MEflf\5I8 ST'ilEgo 207 ME?NG?) ST'ilE\éz i o
independent of the sounding software. s - i nr " ' " '

P J P “ W ;“ ‘| d n ilH [l TE _ 037 1232 1458 e lopx 1lxxx 12xxx  2.61 1047 62 935 1872 218

- This is necessary, because in some versions of the 2 B i W w Uy “ bad period 897 18.57 221 Znr=10xxx 371 753 8 991 1943 90
sounding software, e.g. bugs in the background current : ot W w ] Znr < 10000 -1.68 1173 115 Znr=11xxx 258 11.87 20  6.83 18.36 83
subtraction were present. 2 20f Znr = 10xxx 9.40  18.80 98 Znr=12xxx  2.37 1045 34 1287 17.65 45

 The radiosonde change RS80 - RS90 has a small ;%l < RS80 RS9? _: A7 = 00 108 Lise L0 Table 1: Statistical properties (mean, standard deviation, number) of the deviations
effect on ozone and temperature above 25 km (mainly i ] Znr = 12Xxx 8.35 15.79 79 in integrated ozone amounts in the 3-8 km layer for quasi-simultaneous
due to the better RS92 pressure sensor Steinbrecht et 103_ E Znr = 13xxx 0.06 9.97 49 observations at Uccle and De Bilt (see Fig. 1d), but now calculated for different

| 2008). but al directlv inf ’ th hol - ) Znr > 13000 134 11.79 113 batches of model Z ECC ozonesondes (Znr) and for different periods. The bad
al., )} | ut also more _'reC y Infiuences the _W ole I | | | | | | | ] ' ' period is defined from March, 1, 2007 (start of use of Z10xxx) to August, 1, 2009
ozone prOfIIe due to the differences recorded in the 1996I | I1998I | Izoool | Izoozl | Izoo4l | Izooel | Izooal | Izo1ol | |2012| Znr > 14000 -2.42 12.98 64 (start of use of Z13xxx or Z14xxx), the IS then outside this period.
pump temperatures between the two different types Yeors
of interfaces, see Fig. 2 at the 700hPa level (but Fig. 2: Time series of pump temperatures at 700hPa . L .
for the ECC model Z sondes at Uccle. A statistically « From Table l1la, we are tempted to conclude that 3 different “bad” batches of model Z ozonesondes (with
present at all pressure levels). L e . .
significant change point in the mean Is found around numbers Z10xxx, Z11xxx, Z12xxx) cause the anomalous behaviour in 2007-2009.

« To conclude, the radiosonde equipment change in September 2007, when the definite changeover from _ _

RS80 to RS92 was made.  However, Table 1b shows that these batches behave differently between mid 2007- end 2009 at one hand, and

mid 2007 cannot be the only cause for the recorded

high tropospheric ozone values at Uccle outside this period at the other hand, so that the high tropospheric O; values are not related to the

ozonesonde batch.

OZONESONDE PROPERTIES « Some of our Z12xxx sondes were used in the most recent JOSIE intercomparison campaign and did not lead to
any observed discrepancies in these vacuum chamber tests (H. Smit, private communication).

Model Z ECC sondes

« As the deviations only occur in the free troposphere, | OZONESONDE DESCENT DATA

where the absolute ozone amount is minimal, the
background current of the ozone sensor is an obvious
candidate to be responsible for the anomalous
behaviour.

 When we calculate the monthly means for the total amount of ozone in the 3-8 km layer from the sounding’s
descent data, a better similarity with the De Bilt values is obtained (see Fig 4.) throughout the mid 2007 —
end 2009 period.

« Comparing the ascent and descent ozone profiles of some individual soundings (see e.g. Fig. 5), the higher
tropospheric ozone values for the ascent data are obvious.
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Background current [uA]

« However, from Fig 3a, it can be seen that the i
background current iIs very constant and low (z 0.00 -
0.02 pA) during the anomalous 2007-2009 period. i

 Because the descent data are gathered at locations of about 100 km from Uccle (most of the time to the NE),
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S Y SR R R L they might trace other free tropospheric layers (more identical to those measured at De Bilt) than in the
1996 1998 2000 2002 2004 2006 2008 2010 2012 . . . . . .
Years direct surroundings at Uccle, which is in an urban environment.
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] ] - (b) ] 03 between 3 and 8 km en umi gg‘t?;-::ijzciﬂ(lch
 On the other hand, the ground calibration factors, ] T T it | Total ozone: 431800

obtained at the laboratory before launch by applying 1-22— — | Uecle gescent doto from 06/2007
ozone containing air (about 320 pg/m3 at room : ]
conditions) from a calibrated ozone source to the rj
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running sensor during 10 minutes, are at the high end
from mid 2007 to end 2009. This means that at the time
of the measurement, the ozonesondes are measuring
too small ozone amounts.
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- However, when imposing a value equal to unity for the ol 1%
calibration factors during this period, the comparison sk . . . . . . o - : | | I in
- . . : VYV N 40 - ==L A" Troposphere
with the quasi-simultaneous De Bilt ozone profiles only 1996 1998 2000 2002 2004 2006 2008 2010 2012 = - 3 R s,
improves slightly. _ _ _ 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 500 -
P gnty Fig. 3: Time series of the measured background Years ' .
currents (a) and ground calibration factors (b) for the _ _ . : 100
ECC model Z sondes at Uccle. The red vertical lines Fig. 4: Same as Fig 1b, but now also calculated from y ' ' ' [ ' ' ' w ~ :
the Uccle ozonesonde descent data from June 2007 PA o 0 0 50 40 30 20 10 0 10 20 30 w0 =

denote the beginning and end of the period of
anomalous high tropospheric ozone values in the Fig. 5: Vertical profiles of all measured atmospheric variables for
Uccle soundings. the sounding launched at 25/03/2009 .

onwards (in blue) .
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3. CONCLUSIONS AND PERSPECTIVES REFERENCES AND ACKNOWLEDGEMENTS

« Until now, we do not find any instrumental cause of the observed high tropospheric ozone values in the period mid 2007 — end 2009 by the Uccle
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case, the manufacturer is not aware of a problem in the production process during that time (W. Komhyr, private communication). OF EXCELLENCE scientific institutes.
« As demonstrated by the analysis of the descent data, we still cannot rule out any physical or environmental origin of the discrepancies REFERENCES:
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° Clearly, the anomalous period lies behind us, SO that it will not affect any trend anaIySiS based on the Uccle ozone Sounding data. « Logan, J., J. Stahelin, I.A. Megretskaia, J.-P. Cammas, V. Thouret, H. Claude, H. De Backer, M. Steinbacher, H.E. Scheel, R.
Stubi, M. Frohlich, R. Derwent, 2012, Changes in ozone over Europe since 1990: analysis of ozone measurements from

. . . . . . . . . . des, | [ ft (MOZAIC d alpi f ites, J. G hys. Res., 117, D09301, doi:10.1029/2011JD016952
.+ Amore thorough comparison of the Uccle and De Bilt ozone soundings is being set up, focusing on the impact of the different correction strategies : : . S e b e e e & anzinger, 5008, Preseure and temperature

on the intermediate and resu|ting O3 prof”es! differences between Vaisala RS80 and RS92 radiosonde systems, J. Atmos. Oceanic Technol., 25, 909-927

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


mailto:Roeland.VanMalderen@meteo.be

