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The Physical Science Basis: Latest Findings to be Assessed by WGI in AR5

2. Extensive thinning on the margins of Greenland and Antarctica

(Pritchard et al. 2009)
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In nearshore coastal systems, the enhanced glacial
melting will impact water column stratification &
change light regime, temperature & salinity in
surface waters.

Photo K. Zacher

Scenario 1:Increased sedimentation - decreased radiation
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Photosynthetic activity, Fv / Fm

Wulff et al 2008

“...obligate benthic diatoms living as
deep as 191 m substantially extends
the known depth range of these
primary producers...“

Mid-day PAR at the 191 m site
averaged 0.1 ymol photons m= g1

McGee et al MEPS 2008
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The Physical Science Basis: Latest Findings to be Assessed by WGI in AR5

4. Rapid loss of Arctic sea ice
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PAR intensity [pmol m-2s-1]
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Ca 25% UV-B at 1.5 m depth

ffect of grazers
bt not of UVR
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Scenario 2:
Less ice — increased radiation
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Methodological
approach for
some indoor
experiments
with diatom
assemblages

Sterile quartz sand plus diatoms, <1 mm layer (max. light penetration)

]

: Less ice — 1
Some resultson F,/ F,

Disturbance Intact diatom films

and /or

migration? OP oPA mPAB
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"0k, lets put them in the fridge first
and then lets fry them with UVR”

4

0,7
0,6

0,8 1

| 18 daysin
the dark

1N

| 84 daysin
the dark

8Ctrl @PAB OPA OP

I

9 Dec init

11 Dec init

23Decinit 4htreatment 1hweak PAR

12 Feb init 4htreatment 1hweak PAR

UV-BO.7 Wm=
UV-A 9.8 Wm=
PAR 40 pmol photons m= g1

0.1

0.05

Wulff et al Diatom Resﬁ
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The Physical Science Basis: Latest Findings to be Assessed by WGI in AR5

2090-2099

(IPCC, 2007, Fig. WGI-SPM-6)
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Scenario 3: Increased temperature

(based on Chl a)

The effect of increased temperature
(+4°C) on a shallow-water system
was studied for 1.5 months

Biomass of benthic microalgae (g C m)

Oxygen production, biomass, and
species composition of benthic
microalgae did not respond to

warming

(based on cell counts)

Heterotrophic variables responded
more clearly to warming than did
autotrophic variables

Biomass of floating microalgal mat (g C ni’)

8 29 42
Time (sampling day)
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Temperature Antarctica (°C)

The Physical Science Basis: Latest Findings to be Assessed by WGI in AR5

. CO,: Higher levels and more rapid increase
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-52
-56
-60

4L . . . . . . . . . . . .

4 380

4 340

4 300

3 260

CO, Concentration (ppm)

800 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50
1000 years before present

ipcc

(Siegenthaler et al., 2005; Liithi et al., 2008, NOAA) -
INTERGOVERNMENTAL PANEL ON ClimaTe chanee

0

@) &

wMo  UNEP

Life on, in and under sea ice
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picture LA. Melnikov

3 mlong
“curtains”

A. Torstensson
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Aim:

Study the ecophysiological response of increased
carbon dioxide and temperature levels of the arctic

diatom Navicula directa
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Scenario 4: Increased CO, and increased temperature
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Specific growth rate (1 day™)

Premp = 0000
Pco, =0.027
2-way ANOVA

SOSCCCCEEEEEEEEELORUITATLATARNARARensezcs

0°C +4° C
=380 ppm m960 ppm

Mean = SE (n=4)

42 % higher growth in + 4°C!
5 % lower growth in 960 ppm CO,!

Laboratory study
100 years of climate change in 7 day
Cultured organisms <

Intraspecific variation

—
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Photosynthetic efficiency (diurnal)
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Diurnal changes of photosynthetic efficiency in the diatom species
Thalassiosira sp., S. hyperborea, and P, glacialis
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Being attached -
another problem?
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Michael Roleda, Gabriela Campana,
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& of course the logistic staff at
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