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ozone trend profiles, 2000 to 2020/21 3:4‘3%%13:&3&11::55
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Wetter und Klima aus einer Hand

ozone trend profiles, 2000 to 2020/21 W“E

Trend model as in WMO 2014:Hockey-stick, 11yr solar,
ENSO (MEI), QBO (FUB, 10+30 hPa), Aerosal,
but no dynamical proxies (no AO; NAO, ...)
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next plots: finer latitude bands, h-coordinate!! ?ﬁiﬁtﬁﬁ?ﬁiﬁiﬁ:ﬁﬁg
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time series, annual means, 16 to 20 km 3:;::,1':.*;%:::::‘:3‘,%.:::5
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time series, annual means, 16 to 20 km 3:4‘51%%13:55‘:&11::5@

30 UL ‘ T T T T 1T T 17T | TT Cl\nnlu?‘ ImI?CIInI CI|ZE}I’-I':IE (I:Inanljcllllt\Esl r:“\d|1 T 1I6I t(I:l Izoll'(’-lrI 1T T 1T 1T 1 T T 17T T T 17T |julall I-Irlelunl ?ZIDHIE IGTDIm\ClllleE; IS'\;I T 1I6 ItDI 2IO"I(I-I-II r 1T 1 1 1 1T 1 T 1T T T T T7T
QM C T e ... HEGIFTOM: solid lines, other sources: dashed lines 3
s L — Thick red: average (HEGIFTOM where available) E
E r l}; 1] ::;l-:---. median : ------ meadian E
ELeglo ] / ] I;‘_ih \; }]]‘\ I!‘ . EBF\ A E
. E_Llnd."-e:g, - !l i E i," i 1l i ‘:._ _E L - _E
— g\fale#la 2 ]“ J,' -l] K " ' r"' g g
? - : Y ll }.‘. b ] ]
E oF Prajusn |]=i"’ ' \\: 3 3
; [ KelownaPH,H ]]’J |‘ ' _ ]
B OF d ! 3 -
- E - -
1o = =
= OHF HD . .
- northern mid-latitudes ] southern mid-latitudes g
=30 :I 111 ‘ | T Y T N o | | | I N Y I I I | | | T N Ay | | | N N Y A | ‘ | N I Y | | | I T - : 1111 1 | | N N N i | | IS N N N B i | | | I I Y T N T I | | I T | :

1570 1980 1950 2000 2010 2020 19%0 2000 2010 2020

* 08/2021 FEHPC



time series, annual means, 16 to 20 km Deutscher Wetterdienst
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onnual mgon ozones anomalies, NM1, 16 to 20km annual mean azene ancmalies, NM2, 16 ta 20km
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time series, annual means, 16 to 20 km

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N

annual mean ozone anomalies, TR, 18 ta 20km

qual mean ozone ancmalies, SM, 16 to 20km
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time series, annual means, 16 to 20 km Deutscher Wetterdienst
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onnual mgon ozones anomalies, NM1, 16 to 20km annual mean azene ancmalies, NM2, 16 ta 20km
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time series, annual means, 16 to 20 km Peutscher Wetterdienst (G)

onnual mgon ozones anomalies, NM1, 16 to 20km annual mean ozens anamalies, NE, 18 to 20km
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time series, annual means, 16 to 20 km

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N

onnual mgon ozones anomalies, NM1, 16 to 20km

annual mean crane ancmalies, NP, 16 to 20km
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time series, annual means, 16 to 20 km

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N

annual mean ozone ancmalies, SM, 16 to 20km

annual mean orane ancmalies, SE, 16 to 20km
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time series, annual means, 16 to 20 km 3:;::,1':.*;%:::::‘:3‘,%.:::5

16 to 20 km: most bands show negative trends (2000 to 2020)
but also significant other variability
(in p and h coordinates)
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time series, annual means, 26 to 30 km
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Now we look at 26 to 30 km (still h-coordinate)
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time series, annual means, 26 to 30 km

Deutscher Wetterdienst
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annual mean ozene ancmalies, N1, 26 to 30km

annual mean azone ancmalies, SM, 26 tao 30km
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time series, annual means, 26 to 30 km

Deutscher Wetterdienst
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annual mean ozene ancmalies, N1, 26 to 30km

annual mean azone ancmalies, NM2, 26 ta 30km
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time series, annual means, 26 to 30 km

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N

annual mean ozene ancmalies, N1, 26 to 30km

annual mean crane ancmalies, NP, 26 to 30km
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time series, annual means, 26 to 30 km Deutscher Wetterdienst

Wetter und Klima aus einer Hand N

annual mean ozene ancmalies, N1, 26 to 30km

annual mean ozens anamalies, NE, 268 to 30km
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time series, annual means, 26 to 30 km

Deutscher Wetterdienst

Wetter und Klima aus einer Hand N

ozone anomaly [%]
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annual mean ozcne anomalies, TR, 26 to 30km

annual mean ozens anamalies, NE, 268 to 30km
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time series, annual means, 26 to 30 km Peutscher Wetterdienst (G)

annual mean ozene anomalies, TR, 26 ta 30km annuol meon orane anocmalies, 5B, 76 to 30km
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time series, annual means, 26 to 30 km

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N

ozone anomaly [%]

annual mean ozone ancmalies, SM, 26 to 30km

annual mean orane ancmalies, SE, 76 to 30km
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time series, annual means, 26 to 30 km E:x;ia*;i;:::::‘:miﬁ.:::g

26 to 30 km: most bands show negative trends (2000 to 2020)
In-h-coordinates :
but not in p-coordinates (see slides 3,4)

(cooling stratosphere shrinks ozone layer) E
_ southern mid latitudes southern extra-tropics
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summary Wetterund ima aus ier Hand E

analysing sonde data from various sources

best data in northern hemisphere

tendency to negative trends in (lower) stratosphere
important other variability (non-trend, dynamics e.g. 2010)

coordinate system matters! (cooling / shrinking stratosphere)

v v v Vv VY

t.b.d. look relative to tropopause

7

not shown: tropospheric changes




