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VALUE today 
 

I. Evaluation of the statistical significance of the variability of measured 
parameters, e.g. environmental data, species distribution, community 
composition. 

II. Quantification and evaluation of the dimension of interactions between key 
physical/chemical oceanographic processes and biological rates in plankton 
communities. 
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Value – Potential 
of biogeochemical Time Series 

POTENTIAL 
 

I. Detection of climate change and its impacts. 

II. Process understanding and new technology development. 

III. Using existing data – Creating new science! 
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Marine biogeochemical Time Series  

IGMETS site locations (symbols) on a background of SeaWiFS satellite chlorophyll a concentrations. 

Chlorophyll a concentration mg/m3 
+ 



5 

Dark blue represents warmer areas where there is little life due to lack of nutrients, 
and greens and reds represent cooler nutrient-rich areas. (SeaWIFS) 

This animation shows a 32-day moving 



6 Dickey 2002 

Time Series 
measurements 
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Levels of understanding – Need for continued sampling 

Taxonomy 

Baselines 

Seasonal dynamics 

Interannual variability 

Trends, models 

YEARS OF SAMPLING 
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Seasonal Maximum 

Seasonal Minimum 

Seasonal Range (“MCS”) 

Annual Average 

Marine ecosystems – Temporal variation  



Marine ecosystems – Temporal variation  
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Hofmann et al. 2011 

Abundances of (a) 
anchovy larvae, (b) 
sardine larvae and (c) 
sprat larvae 
(1000/m3) collected at 
Helgoland with 
CalCOFI net. 
 
Alheit et al. 2012 



Marine ecosystems – Spatial variation  
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ICES 
Phytoplankton and 
Microbial Plankton 
Status Report 
2009/2010. 
ICES Cooperative 
Research Report 
No. 313. 196 pp. 
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Spatial distributions of bottom hypoxia and anoxia over time. Carstensen 
J et al. PNAS 2014;111:5628-5633 
Spatial distributions of bottom hypoxia and anoxia over time. Carstensen 
J et al. PNAS 2014;111:5628-5633 

Time-series surface seawater carbonate system at 
Station ALOHA . Atmospheric CO2 data is from the 
Mauna Loa Observatory, Hawaii. Source: Adapted 
from Dore et al. (2009). 

Time-series surface seawater carbonate system at 
Station ALOHA . Atmospheric CO2 data is from the 
Mauna Loa Observatory, Hawaii. Source: Adapted 
from Dore et al. (2009). 

Average Surface Chla and primary production  
Chavez et al. (2011) 
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Marine biogeochemical Time Series  

IGMETS site locations (symbols) on a background of SeaWiFS satellite chlorophyll a concentrations. 

So what? 

Chlorophyll a concentration mg/m3 
+ 



http://igmets.net 

Objectives 
 

I. Look at holistic changes within different ocean regions. 

II. Explore plausible reasons and connections at a global and regional level. 

III. Highlight locations of especially large changes that may be of special importance. 
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Roadmap to IGMETS 

Background 
 

GLOBEC 
(IOC,SCOR,IGBP) 

ICES 
Zooplankton 

WG 

ICES 
Phytoplankton 

WG 

SCOR WG 
125/ WG 137 

http://igmets.net/


Individual TS analysis 

I. Identification of temporal 
patterns. 

II. Understanding of local 
processes. 
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Joint TS analysis 

I. Identification of temporal  and 
spatial patterns. 

II. Establishment of baselines. 

III. Understanding of regional and 
global processes - insights on 
linkages between climate 
variability and ocean 
biogeochemistry at regional, 
basin and world ocean scales can 
be gained from several time-
series geographically distributed. 

IV. Separation of stressors. 

V. Projection and Forecasting. 

Joint TS analysis 

I. Identification of temporal  and 
spatial patterns. 

II. Establishment of baselines 

III. Understanding of regional and 
global processes - insights on 
linkages between climate 
variability and ocean 
biogeochemistry at regional, 
basin and world ocean scales can 
be gained from several time-
series geographically distributed. 

IV. Separation of stressors. 

V. Projection and Forecasting. 

Individual TS analysis 

I. Identification of temporal 
patterns. 

II. Understanding of local 
processes. 
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‘Ocean TS Heritage’ 
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Sea Surface Temperature Chlorophyll 
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Chlorophyll Dinoflagellates 
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Sea Surface Temperture 

Satellite data can be used to fill in-situ 
data gaps. 
 
Temporal variations are high, but 
ocean warming is visible. 
 



I. Observations which are not made today, are lost forever! 

II. Existing observations are lost if are not made accessible. 

III. Collective value of data sets is greater than its dispersed value. 

IV. No substitute exists for adequate observations.  

V. Models will evolve and improve, but, without data, will be 
untestable.  

VI. Today’s climate models will likely prove of little interest in 100 years. 
But adequately sampled, carefully quality controlled and archived 
data for key elements of the climate system will be useful 
indefinitely. 
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‘Ocean TS Heritage’ 
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Prediction is very difficult, especially about the future. 

 
Niels Bohr 
 

The farther backward you can look, 
 the farther forward you are likely to see. 

 
Winston Churchill 


