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US scientists say that 2012 was among the 10 warmest years the X
world has experienced since 1880. Related Stories

(million km?®)

Nasa researchers said it was the ninth warmest year while experts from  Carbon emissions are Features &
another American agency said it was the 10th ‘too high’
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Greenhouse gases hit
Both teams said that temperatures would have been higher if it had not record high

been for the La Nina weather pattern that brought cooling to some
regions.
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Global temperature highlights:
January—October 2014
Land and Ocean Combined:

Selected Significant Climate Anomalies and Events
October 2014

GLOBAL AVERAGE TEMPERATURE
October 2014 average global land and ocean temperature
was the warmest October since records began in 1880

ARCTIC SEA ICE EXTENT

October 2014 sea ice extent was 9.5 percent
below the 1981-2010 average—the sixth
smallest October sea ice extent since satellite.
records began in 1979.

UNITED STATES

Most of the nation experienced above
average temperatures during October 2014,
resulting in the fourth warmest October

JAPAN

Most of Japan observed above-average
rainfall during October. Typhoons Vongfong
and Phanfone contributed to the high
precipitation totals.

in the 120-year period of record.

Q

EUROPE

Much-warmer-than-average temperatures
engulfed much of Europe. Many countries
had a top 10 warm October: France (4th),
Germany (3rd), Denmark (2nd), Switzerland
(4th), Austria (7th), and the UK. (10th).

of 57.4°F (14.1°C), surpassing
the previous record set in 1998
and 2010 by 0.02°C (0.04°F).
2014 is currently on track to be
the warmest year on record.
The margin of error is +/- 0.20°F

, (0.11°C).
o www.ncdc.noaa.gov/sot

Please Note: Material provided in this map was compiled from NOAA's NCDC State of the Climate Reports. For more information plea: C

Hudhud struck the coast of southeastern India
in mid-October, bringing heavy rainfall to the
region. One localized area in the state of Andhra
6, 2014) Pradesh reported a 24-hour rainfall total of
Maximum winds - 230 km/hr 15 inches (380 mm).
The first Category 4 hurricane in the Atlantic

basin since Ophelia in 2011. AUSTRALIA

Australia experienced an unusually warm month.
The country as a whole had its 2nd warmest
mean temperature in October, behind 1988.

Regionally, New South Wales, South Australia,

and Western Australia had their warmest October,

while Victoria had its 2nd warmest.

ANTARCTIC SEA ICE EXTENT
October 2014 sea ice extent was 4.8 percent
above the 1981-2010 average—the 2nd
largest October sea ice extent on record.

: http://www.ncdc.noaa.gov/
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The impacts on the planet’s diverse ecosystems

Studies focused on the impacts at the
e.g. range shifts in species populations

When are subjected to environmental stress
they can behave in ways that cannot be predicted from studying

due to the complex array of species interactions
within the ecological network (e.g. Raffaelli, 2004; Woodward, 2009).

Important to considers the to complement
existing approaches to

Many studies on the effects of warming on natural systems are hampered
by (or altitudinal) gradients (e.g. Jacobsen et al.,
1997), often making it impossible to disentangle the effects of
biogeography and temperature.
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» Changes in community composition with latitude may occur for many
reasons other than differences in temperature:
(e.g. pH, nutrient concentrations, etc,),
hydrology, geology, evolutionary history and

Similar limitations can also apply when are used to
infer biological responses to temperature change (e.g. Ponds et al., 1999;
Durance & Ormerod, 2007, 2009).

In contrast , most

have been restricted to small laboratory microcosms (e.g.
Petchey et al., 1999) or pond mesocosms (e.g. McKee et al, 2002a,b, 2003;
Moss et al., 2003), largely due to the logistic and financial challenges of
heating large systems.

Arctic Biodiversity Congress, Trondheim 2-4 December 2014




Warming up; ecosystem function

Organism physiology ’-\
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Predictions:

Under N-limited conditions with fixed N supply
Uhhh.....yes it

appears to be

Work still in
progress
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Demars et al. 2011, Freshwater Biology
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Hypothesis tested and

Trophic group Observed trend
related figure in chapter

Hypothesis 4
Fig. 17

Temperature

Hypotheses 2-3
Voltinism: Figs. 5-11
Growth rate: Fig.12

Voltinism,
growth rate,
biomass,
production

Biomass: Figs. 1314

Macroinvertebrates Temperature Production: Fig. 16

\>71]

Hypothesis 1

/ : Figs. 2-3

Macrophytes—basal resources Temperature

Figure 18 Conceptual figure highlighting the main findings of the study. The general
response to temperature for key characteristics of three major trophic groups are pro-
vided: fish, macroinvertebrates and basal resources (ordered by trophic height in the
figure). The hypotheses tested in each case are listed, mapping onto the numbers pro-
vided at the end of the introduction. A list of figures relating to each observed trend is
also shown. Line drawings adapted from images on Wikimedia Commons.
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*Single spot sample, due to instrument failure over the full sampling period.




Warming up; tipping point
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Warming up; take home message

e Descriptive studies and monitoring
* Predictions - models
* Experiments

* Communities, ecosystems and ecosystem
function

Rapid changes — tipping point
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