
Linking Science and Linking Science and gg
ManagementManagement

December  2010 
Greg MayGreg May



Challenges and Opportunities   Challenges and Opportunities   g ppg pp
• The scientific uncertainty associated with the 

ecological response of the ecosystem to restoration g p y
programs and projects must be addressed by linking  
the scientific process with program management  

• The two processes are very different and linking• The two processes are very different and linking 
them presents special challenges

• A focused effort to produce science synthesis that is 
f l t i th k t b i bl t li kuseful to managers is the key to being able to link 

science with program management
• Science synthesis is useful to managers when it is:Science synthesis is useful to managers when it is:

- communicated in a way that is understandable
- related to management actions i.e. program/project     

design or operationdesign or operation
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Linking Science and ManagementLinking Science and ManagementLinking Science and Management Linking Science and Management 
• Observation: because of the complex nature of 

bt i l t d b t ti l lt tisubtropical systems and substantial alterations, 
the response of these systems are difficult to 
predict with high levels of certainty p ed c g e e s o ce a y

• Hypothesis: carefully defined systems that link 
science and management are necessary to help 

d t i treduce uncertainty
• Prediction: over time system-wide ecological 

indicators and other tools can help reduceindicators, and other tools, can help reduce 
current levels of scientific uncertainly and improve 
our confidence in the correctness of restoration 
lplans



Systems for Integrating Science Systems for Integrating Science 
S th i E l iS th i E l iSynthesis are Evolving Synthesis are Evolving 

• ScalesScales
– Project Planning

• Oyster HSI metric – predict suitable oyster habitatOyster HSI metric predict suitable oyster habitat 
based on different flow/salinity scenarios from 
various management actions 

– System-wide Planning
• System-wide Ecological Indicators – provide y g p

current status, directionality, responses to the suite 
of restoration projects and system operational 
hchanges 



Oyster HSI  Oyster HSI  

Application of MAP as it relates toApplication of MAP as it relates to 
project planning and implementation



Oyster Performance MeasureOyster Performance MeasureOyster Performance Measure  Oyster Performance Measure  

HSI to predict 
suitable
O t H bit tOyster Habitat
based on
differingg
flow/salinity
scenarios that
will occur as anwill occur as an
outcome of
implementation



Linkage of oyster HSI metricsLinkage of oyster HSI metricsLinkage of oyster HSI metricsLinkage of oyster HSI metrics
to management actionsto management actions

Stressor
metric

Target Management
Action
OPTION 1

Management
Action
OPTION 2

Management
Action
OPTION 3

Salinity Salinity
range of
10-25 ppt

Change
operations to
meet flows

Recruitment Presence
Absence
adults and

Stock larvae Stock adults Operations
to avoid too
much or too

larvae little flow in
key months

Substrate Acres of Add oyster Try different Dredge muck
Suitable
habitat

shell cultch substrate
e.g., concrete



Linkage of oyster HSI metricsLinkage of oyster HSI metrics
to management actionsto management actionsgg

Stressor
metric

Target Management
Action
OPTION 1

Management
Action
OPTION 2

Management
Action
OPTION 3OPTION 1 OPTION 2 OPTION 3

Oyster reef
development

Presence /
absence of

Add
additional

1 m2 reefs cultch

Juvenile
growth and

Attain natural
levels of

Adjust
operations to

Adjust flows
to attain

Excessive
predationg

mortality growth and
mortality

p
eliminate or
minimize
events

salinities
similar to
creeks where
oyster growth

p
may require
salinity
adjustments
throughoyster growth

is optimal
through
operations

Disease Elimination Operate flows
to maintain

Lower salinity
threshold andto maintain

salinity below
maximum
threshold

threshold and
adjust
operations



SystemSystem--wide Ecologicalwide EcologicalSystemSystem wide Ecological wide Ecological 
Indicators Indicators 

Application at the system-wide 
planning levelplanning level



“System‐wide” (a spatial and temporal context)

Periphyton responds to 
environmental drivers very 
rapidly at both small and 
large 
spatial scales

Crocodilians respond 
more slowly to 
environmental drivers 
and at larger spatial 
scales



Science Report
provides direct and transparent links from the data to the 
stoplights

GOAL IS TO:
• Develop Stoplights that are empirically based
• Develop performance measures that are dynamic 

& reflect natural variation
• Distinguish between natural and management effects on   

targets where possible
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Science Report
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Tier 1. Stoplight Reports
Tier 2. Summary graphics and data charts
Tier 3. Detailed data, theory, and analyses



SummarySummarySummarySummary
• A focused effort to produce science synthesis that is useful to 

managers is the key to being able to link science withmanagers is the key to being able to link science with 
program management at various scales.  

• System-wide ecological indicators  are a means of 
accomplishing this at the ecosystem scaleaccomplishing this at the ecosystem scale

• Presently system-wide ecological indicators and the stop light 
assessments provide a means of:
• linking science and management 
• communicating complex scientific concepts and information in a 

way that is useful for policy makers
• the current status of the ecosystem

• Over time system wide ecological indicators and the stop light• Over time system-wide ecological indicators and the stop light 
assessments will provide directionality  in response to the 
suite of restoration projects and system operational changes 


