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Nitrogen deposition
Focus: Baltic Sea

» Historical mapping based on measurement-
model-fusion

= Future scenarios based on CLE
Focus: Sweden

» Historical mapping based on measurement-
model-fusion

= National Swedish atmospheric nitrogen budget
» Future scenarios based on CLE

Focus: (northern) Europe

» Future scenarios based on CLE

= |mpact of activity changes during 2020




Datasets used here

SMHI__

MMF/Model Period Meteorology Emissions Reference (including
Region (GHG) evaluation)
MMEF- MATCH Sweden system  1983-2013 EURO4M EMEP expert Q’_‘;‘g?;f:,;g‘f;;ﬁ‘anﬂj[f‘fjr‘”;ﬁ'jii;‘(;é'jgga“’"
MATCHSweden- Measurement model North?rcﬁ)rope Meteorolgical Swedish national gmsirt;r; s ;233—122;31r0e;;:|ysis.
REAN fusion sé kN\P‘ reanalysis (SMED) o
Ba E S ShipAir
g0T® .
MMF- MATCH Sweden system 2013-2019 ECMWEF IFS EMEP expert g'fggr;mg'g;g}ivn:;fj;gggg;k’;r:;;iggn'
MATCHSweden-OP  Measurement model Sweden+Norway operational Swedish national ?i’:li:'ﬁfiffiﬁt%gﬁé“éﬁﬁﬁerﬂﬁﬁfﬁhm
fusion meteorological (SMED) 2021-22. '
forecasting model ShipAir e e
Pandemic _ impaCt Sverigesygtemet.pdf B
2020
ECLAIRE-MATCH MATCH 1900-2050 Climate, RCA4 ECLAIRE gﬂ:g;;zggga&fd;;;;;:g;:;’;jgo“fg;g"
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comparison to historical observations, Tellus
B: Chemical and Physical Meteorology, 69:1,
1328945, DOI:
10.1080/16000889.2017.1328945
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Northern Europe RCP8.5
BIODIV-AROME- MATCH 1987-1996; 2042- EC-EARTH — ECLIPSE V6b
MATCH CTM 2051 ALADIN — AROME Downscaled to 1km
Scandes (3km) based on Nordic WelfAir
Mountains RCP8.5 emissions




Nitrogen deposition to the Baltic Sea




Nitrogen deposition to

Northern Europe

Baltic Sea
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Reduced nitrogen deposition to Northern Europe
historical evolution and future scenario — Baltic Sea SMHI
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Oxidized nitrogen deposition to Northern Europe
historical evolution and future scenario — Baltic Sea SMHI
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Nitrogen deposition to Sweden




NOY_N Sweden
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Oxidized nitrogen deposition to Northern Europe SM|.||
historical evolution and future scenario — Sweden
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Reduced nitrogen deposition to Northern Europe SM|.||
historical evolution and future scenario — Sweden
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Change in annual reduced nitrogen deposition SMI'“

From 1987-1996 to 2042-2051
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Andersson et al., manuscript, 2021



Annual reduced nitrogen deposition
dependency on resolution

change from 1987-1997 to 2042-2051
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" ECLIPSE V6b Downscaled to 3km
using Nordic Welfair emission
spaciation. CLE.
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using ALADIN —> AROME
» Nonhydrostatic — captures precip

frequency better (Lind et al 2020)

» GHG following RCP8.5

Andersson et al., manuscript, 2021



What about the rest of Europe?
Change in annual deposition

From present to mid-century (2011-2020 to 2042-2051)

Reduced nitrogen deposition

Oxidized nitrogen deposition




Conclusions SMHI

NHX_N Greater Baltic Sea

200

Present nitrogen deposition to the Baltic Sea and Sweden are on the e

level of 1960s. 160,

Nitrogen deposition was strongest in 1970-1990 to Sweden and to the 7;22

Baltic Sea. This is supported by both pure modelling and 2
measurement-model-fusion of atmospheric deposition. C )

We project continued decrease in oxidized nitrogen deposition, but ¥l

still at levels exceeding the pre-industrial level in 2050. T T e T R T T

Year

We project increased reduced nitrogen deposition from present
to mid-century in parts of Europe including Sweden and the Baltic
Sea, with stronger signal compared to previous estimates using
the ECLIPSE V6b CLE emissions projection.

Our estimates (trends/levels) compare well to observed (reanalyzed)
deposition.

Need of continued efforts to further decrease nitrogen emissions
to the atmosphere for protection of the terrestrial and aquatic
environment, not the least as ecosystems are under additional
pressure of climate change and more intensive management.
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Measurement model fusion of atmospheric nitrogen
deposition to Sweden - national budget 2015
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Impact of activity changes due to SMHI
the 2020 Covid-19 pandemic
on annual nitrogen deposition
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_ Oxidized nitrogen deposition
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Time windows for air pollution

scenarios

In accordance with the NAO ind

10km, 1987-
2051

transient run,

Annual

Filtered 10-year]

/

ERA-Interim: 2000 — 2004 + Dec 1999
Historical GCMs: 1987 — 1996 + Dec 1986
*  Mid-century GCMs: 2042 — 2051 + Dec 2041
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