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AMP Statistical Framework
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THE VALUE OF CONSISTENT METHODOLOGY IN LONG-TERM
ENVIRONMENTAL MONITORING

Abstract, Long-tenm monitoring
Ower time the proce
1o amprove th

deseriptive techniques Is i such that in many cases direet comparis
data iz impossible. The causes of, and vinst, such 1

examined here in the context

it in
o Network { ECN) project.
Examples of ror mickies are given and the ¢ d

snanclard s practices in the FECN programme are described in detail. The need for
actices is demonstrated amd considered in the light of the limitations of operating wheat are
| pro<edduires.

Sources of Measurement Uncertainty
Beard et al., 1999

» Change In Technique

* Change in Personnel

+ Change in External Environmental Factors

+ Change in Measurement

+ Change in Location

» Change in Spatial Coverage

+ Change in Frequency or Timing of Measurement

Coping with Measurement Inconsistency
Beard et al., 1999

* Detailed Protocols

+ Detailed Recording of Methodology

* Quality Control & Assurance

» Overlap Period for Changes in Methods
* Recording of ‘Meta Data’

* Measurement Synchronization

» Otherwise ---Statistical “Adjustment”




AMP Design for Biological Parameters - 2002 & Subsequent Years
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 Statstical evaluation not performed for angler census, adultfish i profunda zone (Imited 2000 data, experimental sampiing metnods),fsh nests, &
aerial macrophye surveys
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Increases Detectable with 80% Confidence
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Sensitivity of Precision to Increases in Sample Replicates
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2 Reps = Double number of sites of replicates per stratum or station

Potential Metrics for Fish Population Data

Symbol Description Feature

N Number of Organisms Low Precision

Log (N+1) Log Abundance ~ Geometric Mean  Stabilize Variance

N Square Root - Poisson Distribution  Stabilize Variance

S Number of Species Richness

(S-1)/Log N Normalized Richness Reduce S/N Dependence

3 PylogPy Shannon Weaver Diversity




Precision of Adult Fish Indices
RSE of Stratum Means Per Sampling Event
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Some Unkind Words about Diversity Indices*

...connection between high diversity & high environmental quality does not appear to be valid generally...

...the belief that more diverse communities are more stable is without support..
answers to which questions have not yet been found

..t best ecologists may have lost a fair amount of time calculating relatively meaningless numbers...
whatever the (Shannon-Weaver) index does measure seems to have no direct biological interpretation
produced no noticeable increase in ecological understanding...

..contrary to ..., diversity indices are not independent of sample size

other statistical methods retain more of the information in the biological data while reducing them to a more useful &
ecologically meaningful form
.when used for comparative purposes, simple indices such as S & d are biologically meaningful measures which are
less ambigous than .. H..
S = Number of Species
d = Normalized Richness (S-1) / Log N
H = Shannon Weaver = Sum [ Pjlog Pj ]

“Green, R., "Sampling Design & Statistical Methods for Environmental Biologists”, Wiley & Sons, pp 96-102, 1979
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Richness vs. Abundance by Transect & Date - Adult Gamefish

F

s
7
5
5
4
3
2
1
o

0 100
Transect Catch /15 Minutes

1000

Transect Abundance / Sratum Mean Abundance

Stratum 1

Stratum 4

Mean Richness Per Transect

‘Gametish Reltie Abandarce

iy
st

ks

Sratum

Spatial & Temporal Distribution of

Adult Gamefish
Year 2000 Survey

Strata Sorted North-> South

Mean Diversiy Per Transect

Biay
Bsept
ooct

Oltean

1 5 2 4

Satm

3 Mean

s 2 4 3
Stratum

Mean




Spatial & Temporal Distribution of
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Refinement of AMP

Concepts for Discussion

Appropriate Metrics

— Indices (Abundance, Richness, Diversity, etc.)

— Stratum vs. Lake Mean
— Seasonal vs. Yearly Mean

Precision vs. Relevant Scale for Each Metric

Specific Hypotheses
— Spatial Variation
— Change or Trend

— Comparison with Criteria/Standards
— Comparison with Other Lakes/Streams

Tradeoff — Consistent vs. “Improved” Designs




