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Overview  

Updated Metric Attributes  

Puget Lowland B-IBI Recalibration 

Rescore B-IBI from 10-50 to 0-100 

Adjust for taxonomic effort 

Assess natural features and collection area 

Evaluate Index Precision 

 



Regional Benthic Monitoring Issues 

Limitations Desired Outcomes 
Differing collection methods Standardization/NBD 

Decentralized data mgmt Centralized data mgmt 

Outdated taxa attributes 
Peer-reviewed or 

Empirically derived attributes 

Insufficient  B-IBI sensitivity Re-calibrated scoring 

>20 cities, counties, tribes 
monitoring independently 

Collaboration and 
communication 

Goal: Improved decision making to restore and protect streams 



Strengthen Sensitivity of Taxa Attributes  

Puget Lowland B-IBI Metrics 

Total Taxa 

Mayfly Taxa 

Stonefly Taxa 

Caddisfly Taxa 

Long-lived Taxa 

Intolerant Taxa 

% Tolerant individuals 

% Predator individuals 

Clinger Taxa 

% Dominance 

Update Using  

Peer-Reviewed  

Literature 

Update with 

Existing Data 

http://images.google.com/imgres?imgurl=http://www.cals.ncsu.edu/course/ent525/water/aquatic/images/06.jpg&imgrefurl=http://www.cals.ncsu.edu/course/ent525/water/aquatic/pages/06_jpg.htm&h=479&w=725&sz=71&hl=en&start=8&tbnid=5zgsUcEl7_DmvM:&tbnh=92&tbnw=140&prev=/images?q=plecoptera&gbv=2&svnum=10&hl=en


Published Literature Updates 

Attribute Taxa Group Primary Resources 

Long-lived 

stoneflies Stewart and Stark 2002 

caddisflies Wiggins 1996 

non-insects Pennak 1989, Thorp and Covich 2001 

clams Mackie 2007 

other mollusks Dillon 2000 

other insect taxa Huryn et al. 2008, Poff et al. 2006 

Predator insects Merritt et al. 2008 

non-insects Pennak 1989, Thorp and Covich 2001 

Clinger insects Merritt et al. 2008 

non-insects not applicable 



Attribute Changes: 1998 vs. 2012 
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No change Added Removed

Metric 
Updated  

(2012) 
Original  
(1998) 

Long-lived Taxa -0.43 -0.39 

% Predators -0.42 -0.43 

Clinger Taxa -0.60 -0.61 



Watershed Delineation and  

Land Cover Calculations 

Peter Leinenbach (EPA) 

1132+ locations 

Land cover & GIS metrics 

Measure disturbance 

Test/refine taxa attributes 

 

 

 

 
Shapefiles & metrics available on the PSSB!!! 

 

 

 

 



Strengthen Sensitivity of 
Tolerant/Intolerant Attributes 
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Example of an Intolerant Taxon 
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Epeorus  

95% of occurrences at < 40% urban 



Example of a Tolerant Taxon  
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Erpobdellidae 

Prefers sites with greater % urban 



Attribute Changes: 1998 vs. 2012 
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No change Added Removed

Metric 
Updated  

(2012) 
Original  
(1998) 

Tolerant 0.62 0.47 

Intolerant -0.75 -0.52 



B-IBI Scores: Attributes Compared 

R² = 0.9266 
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1998 Attributes  

Overall B-IBI 

Metric R2 Mean 
Residual* 

Long-lived Taxa 0.41 3.2 

Intolerant Taxa 0.49 1.35 

Clinger Taxa 0.95 1.21 

% Tolerant 0.07 -1.96% 

% Predator 0.96 0.46% 

Overall B-IBI 0.93 2.98 

* All mean residuals significantly different 
than 0 (p<0.05)  



Taxa Attribute Conclusions 

No change to structure of B-IBI, all metrics highly 

correlated with % urbanization 

Many rare taxa dropped from tolerant and 

intolerant lists 

Taxa attribute updates require B-IBI recalibration 

 



B-IBI Recalibration 

Incorporate new attributes 

Utilize existing data: 856 sites 

New scoring scheme 

Apply any adjustments? 



Landcover: Watershed Urbanization 

14% 

12% 

15% 

13% 

11% 

29% 

6% 

46% 

% Watershed Urbanization 

75-100 50-75 25-50 10-25 5-10 0-5 0

<10% Watershed  

    Urbanization 

5-10% Urban 

0-5% Urban 

0% Urban 



Puget Sound Stream Monitoring 



B-IBI Recalibration: Scoring 

Metrics well 

behaved 

Percentiles set 

upper & lower 

bounds 

Continuous scoring 
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B-IBI Recalibration: Scoring 

 

 

  10 * (Observed Value – 10th %ile) 

=   

   (90th %ile – 10th %ile)  

  

Metrics that decrease with disturbance 

Values < 10th %ile score    0 

Values > 90th %ile score   10 

 

 

 



B-IBI Recalibration: Scoring 

 

 

  10 * (Observed Value – 10th %ile) 

=    10 –  

   (90th %ile – 10th %ile)  

  

Metrics that decrease increase with disturbance 

Values < 10th %ile score    0     10 

Values > 90th %ile score   10      0 

 

 

 



B-IBI Recalibration: Testing  

Natural Factors (Elene’s Talk) 

Collection Area (3 vs. 8 ft2) 

Taxonomic Effort 

 



Side by Side Sampling (2011) 

3, 8, 9 sq ft 

55 sites 

9 partners 

 

R² = 0.7273 
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Taxa Effort: 3 Levels of Resolution 

Taxa Fine Medium Coarse 

Oligochaetes Subfamily/Genus Family Subclass 

Acari Genus Subclass Subclass 

Gastropods Genus Genus Family 

Dytiscids Genus 
Genus (adults) 

Family (larvae) 
Family 

Simulids Genus 
Genus (larvae) 

Family (pupae) 
Family 

Chironomids Genus/Sp/Sp grp Subfamily/tribe Family 

Trichoptera 
(Pupae only) 

Genus/Sp/Sp grp Family Order 

Other groups = Lowest practical level (Genus/sp) 

 

 



B-IBI: No Taxa Adjustments 
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Taxa Effort: Chironomids Matter 
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Taxa Effort: 3 Metrics Influenced 
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B-IBI: No Taxa Adjustments 
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B-IBI: Adjusted for Taxa Effort 
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Precision of B-IBI: Comparison 

10  Original B-IBI    50 

0  Recalibrated B-IBI    100 

Very Poor   Poor        Fair            Good  Excellent 

~ 4.3 categories of biological condition 

~ 5.6 categories of biological condition 



R² = 0.9285 
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B-IBI Recalibration: Now Available! 

www.pugetsoundstreambenthos.org 

 

 

 









 

http://pugetsoundstreambenthos.org/Projects/BIBI-Recalibration-Documentation.aspx 

 



Come Learn More PSSB Tips! 

Wednesday, March 19th  

7th floor computer lab, this building 

AM & PM sessions 
 

Contact me with questions and suggestions for 

training content: Jo.Wilhelm@kingcounty.gov 

 

www.pugetsoundstreambenthos.org 

 

 

 



Take Home Messages: B-IBI0-100 

Attributes keyed to literature & empirical data 

0-100 scale in line with National indices 

Increased precision 

 

Make pretty 
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Thank You 2011 Sampling Partners!  

Bellingham: Sara Brooke Benjamin 

Clallam Co.: Ed Chadd & Volunteers 

Kitsap Co.: Mauro Heine & Volunteers 

Lake Forest Park: Mark Phillips & Volunteers 

Pierce Co.: Isabel Ragland & Christopher Towe 

Redmond: Tanya MacFarlane & Scott McQuary 

Seattle: Katherine Lynch 

Snohomish Co.: Jennifer Oden 

 

 



 
 
Deb Lester (project manager):  
deborah.lester@kingcounty.gov 
 
Jo Wilhelm:  
jo.wilhelm@kingcounty.gov 
 
Leska Fore: 
leska.fore@gmail.com 
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