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Context

Climate Change: chronic environmental hazard

e spatial and temporal scales involved

Pelagic

Indicators to monitor and assess
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Ecological Indicators:

Definition (Walz 2000, Heink and Kowarick 2010)

An indicator in ecology is a component or a measure of relevant phenomena used
to depict or evaluate the state of a system

Selection

“Selection will always be a compromise among many factors and must be
optimized for the intended purpose” (Niemi and McDonald, 2004)

Conceptual frameworks for indicators selection (Lin et al., 2009):
. Causal Network — DPSIR
. Ecological Hierarchy Network



Ecological Indicators: theory... and practice

Implementation challenges

. Practical — coverage, availability
. Analytical — representativeness, consistency

. Numerical — variability, trends




Network of observations



Availability of Observations
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Indicators of the pelagic ecosystem
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Case study 1
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Case study 2
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Case study 1

Trends in phytoplankton
biomass and size fractions

Agirbas et al. in prep.



1 - Has phytoplankton biomass

changed on a decadal scale
in the Atlantic?

Atlantic Meridional Transect (AMT)

Data selection:

Vertical selection : First optical depth
Temporal selection : October-November
Quality evaluation: Aiken et al., 2009 and
Bricaud et al., 2004

Provinces sampled

NAST: North Atlantic Subtropical Gyre
NATL: North Atlantic Gyre

TRA: Tropical Atlantic

SATL: South Atlantic Gyre

mgChl.m-3



Representativeness of AMT expeditions

Satellite data selection: weekly composites SeaWiFS L3 Chl-a 9 km resolution
for the period of the cruises in coincident years averaged over each province.

Log Chl-a (mg.m) North Atlantic Gyre (NATL)
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Trends in phyto. biomass over the period 2003-2010

in the Atlantic
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2 — Are we observing similar NAST|
trends in the different NaTLL
phytoplankton size fractions? =a |
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Case study 1

(
10 years | Biogeochemical provinces EJ

> Representativeness of ship sampling
> Total phyto biomass has not significantly changed
> Smaller phyto. have become more prevalent
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Case study 2

Decadal variability in
phytoplankton phenology

Phenology: study of timing of events

Phyto 1

Method from Racault et al. (2012)
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How phytoplankton phenology

varies on decadal scale In-situ Satellite
in the North Atlantic? Colour Index Chlorophyll
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Time-series consistency

Integration of phenology indicator with the network of observations

Advantages of relative indicator over absolute one:
- bring together data from various satellite sensors
— synthesis of in-situ and remote sensing phyto biomass estimates

Areas selection based on:

In-situ data availability In-situ and Sat. data availability t-test on peak timing
1958-2008 1998-2008 between In-situ and Sat.
1
2



Phytoplankton phenology 1958 - 2008

In-situ: Continuous Plankton Recorder
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Phytoplankton phenology 1958 - 2008

In-situ: Continuous Plankton Recorder
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1
Decadal variability in phytoplankton phenology 2,

Frequency distributions

Peak timing Length of growing period
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Case study 1
10 years

Biogeochemical provinces Ei

> Representativeness of ship sampling

> Total phyto biomass has not significantly changed
> Smaller phyto. have become more prevalent
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» When we are required to combine quite different set of data, it may be
rather difficult to make strong conclusions about trends

» Apparent consistency inferred from stable structural properties (such as
autotrophic biomass) may conceal significant changes at the community level
(such as seen in the size fractions)

» Develop and support:
. Collaboration
. Evaluation of representativeness of discrete sampling
. Indicators based on relative signal patterns
. Evidence-based research
. Observations — integrated indicators approach
. Funding to maintain and extend time-series of observations
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