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my damned logic

performance evaluation that moves
beyond case studied through:

A testing hypotheses about predictability
of geomorphic and biological responses

A evaluating reliability of biotic and abiotic
Indicators (e.g. responsiveness to dam
removal, detectability, feasibility of
measurement)

A satisfying permit requirements, scientific
Interest, and stakeholder outcomes




overall goal - to understand the major
Information gaps and to frame our performance
evaluations around testable hypotheses.
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predicting outcomes and recovery

A how long does it take?
Ais it measurable?

A how does it vary with
space? with time?
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Fig. 1. Non-parametric multi-dimensional scaling ordi-
nation of benthic invertebrates in Kennebee River,
Maine (USA). Relationships are based on a Bray-Curtis
dissimilarity matrix using relative abundance at all sites
(ci = continuously impounded. rr = restored reach, cff
= continuously free-flowing) and all sampling dates:
June 1999 (prior to removal of the Edwards dam), Sep-
tember 1999, June 2000, and September 2000 (post-re
moval), Circles indicate samples from the same sample
dates.

Casper et al. 2006



a need for causal relationships

rthere appears to be a wide range of ecological

responses to dam removal. It is therefore difficult to
predict responseseéeit I s cur
causal factors that account for observed variation in dam
removal responses. Because it may take many years to
obtain a large set of comparable studies, other

approaches probably also are needed to help explain
potential variation in ecological responses to dam

removal o (Heinz 2002)



: Qualitative Reasoning (QR) - logic-based
~simulation used for hypothesis

development, pattern identification, and
prediction of management outcomes
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Onboard Diagnosis Design
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Figure 4. The Reference Process, One Iteration of the Inner Design Loop.

struss and price 2003
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QR and ecosystems

A offers mechanistic explanations for
observed changes

A analysis of nonlinear processes and
threshold responses

View to West from RM 70,
Confluence with the Sycan
River is visible at the top



QR modeling software tool

GBI BIE D GanpBi0,3.8 3

GARP 3.0.4 - user Interface
(hcs.science.uva.nl)



modeling objectives

1. identify of information
gaps
2. develop hypotheses
related to predictability
and patterns in biotic
and abiotic responses
as related to:
- removal strategy
- dam operation




the process of QR modeling
building
l. del 1 neate knowl edg

2. document assumptions and logic

3. concept map - quantities and
relationships

4. conform conceptual map to ontology

5. define relationships between
knowledge fragments

6. build scenario of fragments and
simulate



knowledge fragment

poff and hart 2002



