*H.E. Markus Meier

=

'dWologinal

i -\I L pﬂdlrﬁ"'_hb.ll_l_vgf'?i"i __ s -.-'_ .- -
; markusmeler _smh se‘“‘" el T Gy

'::""
e,

o

-

-
& .-.

= *dl B --h_,...._-.q;-'

X AN R = - ¥


mailto:markus.meier@smhi.se

Eutrophication-associated dead coastal zones

(Source: Diaz and Rosenberg, 2008)



Eutrophication-associated dead coastal zones

(Source: Diaz and Rosenberg, 2008)



Baltic Sea - where are we now?

Large Cyanobacterial
blooms




Baltic Sea - where are we now? SMH

Section of The Baltic Proper
BY5 BCSill-10 BY15 BY31

Extent of hypoxic & anoxic bottom w

Depth [m]
Dissolved oxygen [ml/l]

Ocean Data View

400 . 600 800 1000 1200 H2s
Section distance [km]

. Hypoxia/anoxia
_______ = 4 times as large today

pw N o T . e : compared to 100 years
__ ' ‘ i ago




Baltic Sea - where are we now?
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Baltic Sea; how to approach the SMHI
future?
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Baltic Sea; how to approach the  SIMHI

futu re? Advanced modeling tool for scenarios of the Baltic Sea
ECOsystem to SUPPORT decision making
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SCIENCE FOR A BETTER FUTURE OF THE BALTIC SEA REGION
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Results of the ECOSUPPORT project
(e.g. AMBIO special issue, September 2012)




Ensemble (upper) and BALTSEM (lower) mean summer
bottom oxygen concentration changes between 2070-
2099 relative to 1978-2007
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Ensemble (upper) and ERGOM (lower) mean summer
bottom oxygen concentration changes between 2070-
2099 relative to 1978-2007
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Ensemble (upper) and RCO-SCOBI (lower) mean
summer bottom oxygen concentration changes
between 2070 2099 relatlve to 1978- 2007
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Results of the ECOSUPPORT project
(e.g. AMBIO special issue, September 2012)

Evaluation of Climate
System Responses ?




Reconstruction of the past since 1850 SMHI
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HiResAFF (Schenk and Zorita 2012,
Climate of the Past) 1850-2009

Seasonal near-surface temperature
trends in winter 1850-2009 (HiResAFF).
Non-significant trends (p<0.05) in white.
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(Source: Meier et al., 2012, ERL) ml'll

Simulated ensemble averages
and observed annual mean
water temperatures ((a), (b)) and
salinities ((c), (d)) at Gotland
Deep at 1.5 and 200 m depth,
annual mean oxygen
concentrations at 200 m depth
(e), and winter (January—March)
mean surface phosphate (f) and
nitrate (g) concentrations. | | |
Shaded areas denote the ranges 1850 1900 1950 2000 2050 2100
of plus/minus one standard | | ‘ ‘
deviation around the ensemble
averages. The various nutrient
load scenarios (1961-2098) are
shown by colored lines (REF—
yellow, BSAP—Dblue, BAU—red)
and the reconstruction (1850—
2006) by the black line. For
comparison, observations from
monitoring cruises at Gotland
Deep (green diamonds, in panel
(a) since 1970 only) and from the
light ship Svenska Bjorn,
operated during 1902-1968
(orange triangles in panel (a)),
were used.
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(Source: Meier et al., 2012, ERL)
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(Source: Meier et al., 2012, ERL)

Simulated ensemble averages
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Conclusions SMHI

« Reconstructions of past climate variability

nelp to constrain the sensitivity of

piogeochemical models to nutrient load
changes

 Projections suggest unprecedented changes
In the future ecosystem despite large
uncertainties due to unknown nutrient loads,
biases of the GCMs, biases of the
biogeochemical models and natural
variability
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Records of
hypoxia and
anoxia in
RCO-SCOBI
(thin),
observations
(thick) and
model results
at observed
stations
(dashed)

(Source: Vvali
et al., 2013)

90 i e _/"\ . — TN
3 — — ™ P / o - .
% e N \ AN
50 \/
= 60f ;
= 50F
® 40f
< 30F
208 Y A
10 R R :
F 1 hr R I A | M P - [ ol R L Ly °
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Calendar year
61° Extent of hypoxic & anoxic bottom water, Autumn 1982 1oN Extent of hypoxic & anoxic bottom water, Autumn 1982
60°N 60°N e |
59°N 59°N |
58°N | 58°N | |
57°N 57°N |
0 0
56°N Tl<2mn 56°N I
55°N El<omi 55°N I
. Sampling
54°N Stations 54°N ¥
12°E 16°E 20°E 24°E 28°E 12°E 16°E 20°E 24°E 28°E
o Extent of hypoxic & anoxic bottom water, Autumn 1992 o Extent of hypoxic & anoxic bottom water, Autumn 1992
61 — : 61 — : _I
60°N “ 60°N “
59°N | 59°N |
58°N 58°N
| | | I
57°N I 57°N I
1] 0
56°N Ci<zmn | | %8N !
55°N Il<omi | 55°N I
. Sampling
54°N Stations | y 54°N !
12°E 16°E 20°E 24°E 28°E 12°E 16°E 20°E 24°E 28°E

22



Thank you for your attention
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