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I Ozone Situation in Germany

« RISK TO HUMAN HEALTH AND VEGETATION

« CONCENTRATION TRENDS

e FORMATION UNDER EXTREME WEATHER CONDITIONS




Exceedance of EU limit and target values
at German monitoring sites in 2017

Environmental objective: Human health

PM10 annual mean (LV) daily mean (LV)
PM2.5 annual mean (TV/LV 2015) AEI - reduction until 2020
NO2 annual mean (LV) hourly mean (LV)
Ozone max-8h-mean (TV) max-8h-mean (LTO)
S02 daily mean (LV) hourly mean (LV)
CcO max-8h-mean (LV)
Benzene annual mean (LV)
_ I — LV ... limit value
Benzo(a)pyrene in PM10 annual mean (TV) TV ... target value
Arsenic in PM10 annual mean (TV) LTO ... long term obiective
Cadmium in PM10 annual mean (TV) Share of stations
, ) with exceedance
Nickel in PM10 annual mean (TV) .
without exceedance
Lead in PM10 annual mean (TV)

Environmental objective: vegetation / ecosystem

Ozone AOT40 (TV) AOT40 (LTO)
S02 annual mean (LV)
NOXx annual mean (LV)



I Exceedance of WHO-Guideline Values
at German monitoring sites in 2017

Ozone max-8h-mean
S02 daily mean
Benzene annual mean
Benzo(a)pyrene in PM10 annual mean Sharew(i):hséizig:dsance
Arsenic in PM10 annual mean . without exceedance

Cadmium in PM10 annual mean

Nickel in PM10 annual mean

Lead in PM10 annual mean



Trend of Ozone Concentrations from 1990 to 2015

e frequency of occurence of hourly concentrations in specified intervals
e peak values decrease; medium range values increase
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I Risk of limited growth
for beech trees in 2010
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Ozone formation in the extreme year 2018:
Temperature

Deutscher Klimaatlas

Lufttemperatur Aktuell 2018
Sommer 2018 v Gegenwart

Abweichung

Normalwerte Aktuell 2018
v Vergangenheit v Gegenwart

Normalwerte (Zeitraum 1961 - 1990) Absolutwerte




Ozone formation in the extreme year 2018:
Precipitation

Deutscher Klimaatlas

Niederschlag
Sommer 2018 Aktue" 201 8
4 Gegenwart

Normalwerte Aktuell 2018

Abweich
A 4 Vergangenheit v Gegenwart weichung

Normalwerte (Zeitraum 1961 - 1990) Absolutwerte




Anomalie
of
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What does this mean for ozone?
Days with max 8h-mean > 120 ug/ms3

Zahl der Tage mit maximalen 8-Stundenmittelwerten

Zahl der Tage mit maximalen 8-Stundenmittelwerten der Ozonkonzentration iiber 120 pg/m?
der Ozonkonzentration liber 120 pg/m? Jahr 2018
Jahr 2017 (vorldufige Daten - Stand 06.11.2018)

(vorldufige Daten - Stand 02.10.2017)
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I What does it mean for ozone?

Ozoniiberschreitungen - April bis Juli
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Risk of l[imited growth for beech trees in 2010
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I Soil moisture anomalies in July and August 2018

mittlere Bodenfeuchte unter Zuckerriben (0 — 80 cm) mittlere Bodenfeuchte unter Zuckerriben {0 — 80 cm)
Juli 2018 ' August 2018
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I Hypothesis:

e LACK OF SOIL MOISTURE RESULTED IN
AN EXTREME REDUCTION OF BIOGENIC VOC

« LOCAL TO REGIONAL OZONE FORMATION REDUCED ->
NO EXTREME PEAK CONCENTRATIONS

« MEDIUM RANGE CONCENTRATIONS NOT
AFFECTED BY BIOGENIC VOC ->
HIGH NUMBER OF EXCEEDANCE DAYS
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Ozon im Sommer 2018
Anteil der Stationen mit héchstem taglichen 8-SMW Gber 120 pg/m?

April Mai Juni

i sl 2 56
o E 61 |40

S S MDMTZDF S S MDMDF S §MDMDF
Jul August September

oo R -

74

6] 1 8| o »
55 50 58 o4 0 40 s R S 2 0
o oE -

SSMDMDF SSMDODMDF SSMDMDEF
B

0 10 20 30 40 50 60 70 80 90
Anteil in Prozent



SPI Mai 2018 — Oktober 2018

Standardisierter Niederschlagsindex (SPI)

Tab. 1: Wahrscheinlichkeit unterschiedlicher SPI-Bereiche und Kategorien der Feuchtigkeitsverhaltnisse

Wahrscheinlichkeit in % SPI Starke der Anomalie

23 220 Extrem zu feucht

44 1.5 bis 2.0 Deutlich zu feucht

9.2 1.0bis 1.5 MaRig zu feucht

341 0.0 bis 1.0 Fast normal (etwas zu feucht)
341 -1.0 bis 0.0 Fast normal (leichte Durre)
9.2 -1.5 bis -1.0 Ma&Rige Diirre

44 -2.0 bis -1.5 Schwere Dirre

23 =-20 Extreme Darre

T
-20 —-15% =10 900 1.0 1.5 20 Index

Deutaeher Wattardlanst (aretsiit 1.11,2013 13:55 TG}
Geoboemdoten €@ Burd=somt ffir Kortographie und Gaod8sis {www.blg.bund de)
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