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Developing Indicators: Report Cards



“Team-based Synthesis Approach”

• Created Ecosystem Assessment 
Synthesis teams: regional scientific 

experts, fisheries managers, others

• Met 1-2 times 

• Chose structuring themes to guide 

indicator selection

• Developed list of 8-10 indicators:  

• “vital signs”

• updatable

Current Report Cards: EBS and AI



Ecosystem comparison

Eastern Bering Sea Aleutian Islands

Habitat Broad, flat, muddy shelf. 
Valuable fisheries.
Fish-related research.

Team members:
NOAA

Academia
Management

Commercial
Other Fed
Non Profit

Research sponsor

17
2

1 (3)

Structuring theme Production

Indicator focus Broad, community-level,  
indicators of ecosystem-wide 
productivity, and those most 
informative for managers

Eastern 
Bering Sea



Results

Indicators

Climate

Zooplankton

Forage fish

Fish biomass 

Marine
Mammals

Seabirds

Humans



Results

Indicators

Climate

Zooplankton

Forage fish

Fish biomass 

Marine
Mammals

Seabirds

Humans

• North Pacific Index

• Ice Retreat Index

• Euphausiids/Copepods*

• Motile epifauna biomass

• Benthic foragers biomass

• Pelagic foragers biomass

• Fish apex predator biomass

• St Paul fur seal pups

• St George thick-billed murre 

reproductive success

• Area trawled*

EASTERN BERING SEA

* Multivariate seabird index

* Recalculated in 2014



Aleutian Islands

Eastern 
Bering Sea



Ecosystem comparison

Eastern Bering Sea Aleutian Islands

Habitat Broad, flat, muddy shelf. 
Valuable fisheries ->
Lots of fish-related research.

Extensive rocky island chain, 
deep trenches, oceanic basins.
Smaller-scale fisheries (and 
research)

Team members:
NOAA

Academia
Management

Commercial
Other Fed
Non Profit

Research sponsor

17
2

1 (3)

10
4
1
1
2
1
1

Structuring theme Production Variability

Indicator focus Broad, community-level,  
indicators of ecosystem-wide 
productivity, and those most 
informative for managers

Characterize global attributes
with local behavior



Indicators

Climate

Zooplankton

Forage fish

Fish biomass 

Marine
Mammals

Seabirds

Humans

• North Pacific Index

• Ice Retreat Index

• Euphausiids/Copepods

• Motile epifauna biomass

• Benthic foragers biomass

• Pelagic foragers biomass

• Fish apex predator biomass

• St Paul fur seal pups

• St George thick-billed murre 

reproductive success

• Area trawled

• North Pacific Index

• Auklet reproductive success

• Tufted puffin chick diets

• Pelagic foragers biomass

• Fish apex predator biomass

• Sea otters

• Steller sea lion non-pups

• Area trawled

• K-12 enrollment

EASTERN BERING SEA ALEUTIAN ISLANDS

Some similarities, some differences



1. Indicator selection influenced by:

• Physical and biological nature of ecosystem

• Extent of regional scientific knowledge

• Expertise and interests of Team members/stake 
holders

2. Assessment development should be iterative 
process with frequent review by managers 

Original plan: Revisit and revise assessments 
periodically  (~ 3-5 yrs) – time to revisit the EBS!

Indicator Selection: Conclusions



Report Cards for different conceptual 
model components

Indicators to 
be selected for 
each pathway 

and trophic 
level



Report Cards for different conceptual 
model components

Indicators to 
be selected for 
each pathway 

and trophic 
level



Evaluating Indicators
Qualitative

 Synthesis

Seabirds

Forage fish

Zooplankton
Climate

Halibut



Evaluating Indicators
Qualitative

 Synthesis

As we build modeling and predictive 
capacity, we will still need 
qualitative synthesis to:

 capture events outside the 
bounds of current models

 detect impacts of the 
unexpected

Gulf of Alaska SST anomalies



Qualitative

 Synthesis

Qualitative/Quantitative

 Recent 5 year mean relative 
to long-term mean

 Recent 5 year trend

Evaluating Indicators



Qualitative

 Synthesis

Qualitative/Quantitative

 Recent 5 year mean relative 
to long-term mean

 Recent 5 year trend

Quantitative

 Thresholds

Evaluating Indicators

Use GAMs to determine critical points 
where small changes in fishing and 
environmental pressure results in abrupt 
change in ecosystem status



Qualitative

 Synthesis

Qualitative/Quantitative

 Recent 5 year mean relative 
to long-term mean

 Recent 5 year trend

Quantitative

 Thresholds

 Ecosystem reference points

 OHIAK and PCA

Evaluating Indicators

Ocean Health Index

HALPERN et al. | N AT U R E | VO L 4 8 8 | 3 0 AU G U S T 2 0 1 2



Ecosystem Reference Point: OHIAK



Ecosystem Reference Point: OHIAK



Ecosystem Reference Point: OHIAK



Ecosystem Reference Point: OHIAK



1982 1990 1996

26% 29%28%

20% 25%18%

17%16%16%

Ecosystem Reference Point: PCA



1982 1990 1996

PCA Loadings



Index comparison

Sea birds &
Lower Trophic

Upper Trophic


