Assessing data quality Iin long-term Canadian ozone sounding records
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The importance of long-term ozonesonde records as a stable reference has led to increased attention to quantifying uncertainties and changes In
ozonesonde data. The recent Assessment of Standard Operating Procedures for Ozone Sondes (ASOPOS 2.0; WMO/GAW Report #268)
recommended that homogeneity and long-term stability in ozone sounding network time series be regularly evaluated by comparison with
satellite sensors, as well as ground-based photometers.

An abrupt change in ozone bias relative to several satellite sensors -- a total column ozone (TCO) “dropoff” of about 2-3% — has been reported
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at number of ozonesonde stations (Stauffer et al., 2020), including Canadian stations. The dropoff affects stratospheric measurements from the

EnSci ozonesonde, after 2013 (approximately serial number 26000). The Canadian network recently switched to Science Pump sondes (after
approximately serial number 32000), and this has reversed the dropoff, and approximately restored agreement with satellite sensors.

Figures 1-3: “"Dropoff” differences, and average changes with switch to Science
Pump sondes at Edmonton (Stn021). Manufacturing batch averages also shown.
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Instrument Serial Number (000's) Instrument Serial Number (000's) ~SN 26000 WOUId fIX the TCO drop at Canadlan stations.
Station |GOME2a (GOME2b [OMI |OMPS [IMLS100 |[MLS31 [MLS10 [Residual |iB2 [t100 [tpauseHT |burstHT [Flighttime RiseRate VMR_700 VMR_500 VMR _100 VMR_31 [VMR_10 [VMR_burst [pumpT _launch [T_launch |dT_launch [dT_burst |dT_10|dT_31 |dT_100 |dT_500 [dT_700 |T_700 [T_500 [T_100 [T_31 [T_10 |pumpT_700 |pumpT_500 [pumpT_100 |pumpT_ 31 jpumpT_10 jpumpT_burst
STNO18 0.6 0.1 -0.5 0.9 1.2 -3.8 -4.6 -13.4/-26.2| 1.5 2.9 -5.1 7.0 -11.9 2.1 -1.1 -6.5 -2.8 -7.5 -15.7 4.1 1.5 2.7 -1.9 -8.0 -5.7 -0.6 -1.1 -0.7 0.5 1.00 -1.5 1.3 1.7 3.4 3.0 3.4 -0.2 -2.3 2.3
STNO77 -7.0 -5.7 -6.4, -5.0 0.1 -6.00 -9.1 -12.7)  2.5] -0.2 2.6 -0.7 -3.0 2.3 -5.7 9.1 -10.4 -10.0 -13.7 -14.3 -04 2.5 -2.7 0.00 -0.7 -0.3 -0.8 -0.5 -0.2 0.8 1.2l -0.6f -1.0 1.0 -0.7 -1.0 -1.4 -1.1 -1.9 -0.8
STNO21 -0.1 -1.0 -1.6/ -1.8 0.0 -1.8 -4.0 -13.9 22.1] 3.2 0.3 -0.7 4.6 -5.0 0.9 -0.7 -0.2 -3.2 -6.7 -10.1 1.0 -0.1 1.1 -1.1  -0.3 0.3 -2.5 -1.5 -0.7 0.2 0.1 -0.3] -0.8 -0.5 0.4 -0.5 -1.4 1.2 0.6 -0.1
STN315 0.5 1.1 -1.20 -0.1 2.2l -15 -31 -3.4/-30.8] 2.5 -1.3 -9.3 -7.4 -3.8 -2.7 -1.8 -2.9 0.3 -7.3 -19.8 0.6 2.4 -1.8 3.7 2.7 3.1 1.3 -0.9 -0.7, -0.3] -0.21 -0.5 2.7 4.8 -0.1 -0.2 1.8 3.2 3.4 4.3
STNO76 -1.01 -2.9 -14 -2.4 16 -221 -64 -5.3/-14.2 1.3 -1.6 -0.3 -2.9 2.6 -2.1 -5.9 1.1 -3.0 -7.6 -6.9 3.9 1.1 2.9 -3.6f -3.6 -34 -2.8 -1.2 -0.7 0.2 0.5 -0.20 -0.2] -0.6 3.1 2.6 0.9 0.0 -0.2 0.1
STN457 -1.1 -1.2 -1.2| -0.9 3.6 -0.21 -58 5.9 16.9] 1.6 -1.0 -2.9 -8.3 5.7 -1.7 -0.4 -2.1 -3.0 -2.7 -5.7 -1.2 -1.3 0.2 -0.6 0.0 -1.5 -1.8 -1.4 -0.6 0.1 -0.3 0.4 -04 0.1 -1.8 -2.6 -3.0 -2.7 -0.8 -1.8
STNO24 -3.4 -3.2 -2.2| -2.2 -1.2  -2.6 2.4 -11.3) 6.9 1.8 -0.3 -6.4 -6.4 -0.7 -3.6 -0.6 -4.0 -3.2 -1.5 -13.6 2.5 0.7 1.8 -1.6f -5.6/ -4.8 -3.0 1.0 0.7 0.3 04 -1.20 -1.2] 2.5 3.2 3.5 -0.8 -2.5 -1.8 0.8
STN458 -2.0 -1.8/ -3.9) -2.5 -1.0 -1.3] -3.9 -21.20 1.6/ 2.0 -0.2 4.5 0.7 3.7 -1.1 -0.3 -6.3 -4.6 -4.7 -5.2 1.0 0.2 0.9 0.9 1.2 1.2 0.2 -0.8 -0.4 -0.1 0.0 0.1 -0.6f 0.6 0.5 0.2 1.1 2.2 2.2 1.9
Mean -1.7 -1.8 -2.3] -1.7 0.8 -24 -43 1.7 0.6 -0.5| -1.8 -1.4 -1.3 -0.8 -0.4
Table 1: Percent changes in some recorded ancillary data after serial number 26000. Highlighted differences indicate that means before and after dropoff are different at 95% confidence.

Note: OMI= difference from collocated OMI total ozone measurement; MLS31= difference from collocated MLS measurement at 31 hPa; Residual= Constant mixing ratio method; iB2= prelaunch background current; t100= prelaunch
time to pump 100 ml; VMR= volume mixing ratio; dT_launch= difference of internal (pump) temperature and external air temperature at launch; dT_burst= pump temperature change from launch to burst, similarly for dT_10, etc.;
T_700= external air temperature at 700 hPa, etc.

Station |GOME2a |GOME2b |[OMI |[OMPS [MLS100 MLS31 [MLS10 |Residual [iB2 [t100 {tpauseHT |burstHT |[Flighttime [RiseRate VMR _700 VMR_500 VMR_100 VMR_31 VMR_10 VMR _burst pumpT_launch [T_launch |dT_launch [dT_burst [dT_10|dT_31 |dT_100 |dT_500 |dT_700 [T_700 [T_500 [T_100 T_31 [T_10 pumpT_700 pumpT_500 pumpT_100 |pumpT_31 jpumpT_10 [pumpT_burst
STNO18 1.4 -0.4 -0.5 4.5 3.3 2.6/-79.2] -6.0 -4.6 2.3 -18.5 27.1 -3.1 0.4 8.3 5.9 6.0 11.5 3.8 -0.6 4.3 5.1 10.00 6.5 3.8 3.2 1.7 0.7 0.1 0.0 -2.0 -1.7 5.5 7.1 7.9 8.8 12.4 8.8
STNO77 9.1 6.2l 8.8 8.9 1.5 4.3 10.2 11.0/-53.9 -1.7 -1.8 3.4 -0.8 3.9 11.0 15.0 23.9 12.6 14.4 23.1 -0.2 -1.0 0.8 39 43 3.7 3.1 0.1 -0.5 0.0 -0.5 0.0 -0.7] -2.8 -0.7 -0.2 2.7 3.1 4.1 3.7
STNO21 3.4 4.6 2.8 3.2 1.7 3.1 4.8 2.2/-79.6| -7.3 -3.5 1.3 -14.6 16.2 0.2 -1.3 0.2 6.4 7.7 5.9 0.4 -0.9 1.3 8.7 5.9 5.3 6.6 2.2 0.7 0.2 0.2 0.2 -0.1] -0.7 1.1 2.5 7.4 5.8 5.9 9.1
STN315 2.5 -2.31 1.5 1.5 -0.9 2.0 4.0 -0.4,-20.9 -7.8 -25.7 13.1 4.9 6.7 -3.4 0.8 10.3 7.6 8.6 31.0 0.3 0.0 0.3 0.7 1.5 1.1 1.8 3.2 2.0 1.3 1.4 0.0 -2.6| 4.5 2.3 3.5 2.1 1.6 1.7 1.0
STNO76 5.1 3.0 5.4 1.1 3.8 8.4 1.4/ -89.5 -7.8 4.4 2.4 -0.1 2.6 1.8 5.1 -2.4 7.4 12.1 10.9 -3.5 1.7 -5.2 7.8 7.2 7.7 6.3 2.3 1.2 1.6 1.7 -0.5 -1.7] -2.8 -2.3 -1.2 2.8 4.4 4.6 4.3
STN457

STNO024 -1.6f -1.9 68.8 13.8 -3.7 29 -19.0 -22.2 7.4 5.8 1.5 14.0 10.0 -27.6 -2.1 0.6 -2.8 4.2 -2.0 4.2 4.5 29 3.1 09 -2.3 -07 0.8 2.3 3.1 -3.9 2.1
STN458 2.0 1.4 13 1.3 -0.7 0.3 3.5 6.0/ -84.8 -8.2 -1.1 -1.0 -3.3 2.1 -1.4 -4.8 4.7 5.6 7.3 5.6 0.4 0.4 0.0 7.5 6.3 6.5 5.9 2.8 1.6 -0.1 0.1 04 09 -04 2.0 3.2 6.3 6.8 6.2 7.9
Mean 4.3 3.0 3.1 3.3 0.1 2.3 5.7 -6.1 5.4 5.9 4.1 4.5 2.6 1.4

Table 2: Percent changes in some recorded ancillary data after serial number 32000. Highlighted differences indicate that means before and after switch to Science Pump sondes are different at 95% confidence.
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