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Screening Biological Metrics: Step One

Select uncorrelated stressor variables:



Pearson Product-Moment Correlation

U index W Pagt W Purb L RdDens L EMBEDDEI CHANNEL ABANK ST/VEG PRO'RIPARIAI%FINES TDS  TOTAL TOTAL N TURBID
U index W 1

Pagt W 0.75 1
Purb L 004 003 1
RdDens L 0502 0156 0239 1

EMBEDDEDNESS ~ -0.218 0092 0091  -0.243 1

CHANNEL ALT 0492 0332 012 053 0312 1

BANKSTABILITY 0131 0072 006 02 032  03% 1

VEGPROTECTIC 0189 0078 0013 0193  0.86 048 0571 1
RIPARIAN WIDTF 039 0286 0151 0466 0227 0814 0417 0.449 |

%FINES 03% 0279 0012 0207 0711 0378 0386 0151 033 1

1DS 0589 0365 0006 0391 031 0502 0459 035 468 0465 1

TOTALP 0008 0009 028 0187 000 018 0129 0027 014 0085 0038 1
TOTALN 0524 0483 007 016 0128 0361 026 025 0271 0389 058 018 1

TURBIDITY 0002 0052 0008 0164 027 0246 0192 0048 02 018 0159 01% 028 1



Screening Biological Metrics: Step One

Select uncorrelated stressor variables:

4 land use stressors

Percent watershed unnatural
Percent watershed in agriculture
Road density

Percent urban local scale

6 reach scale stressors

Qualitative channel alteration score
Qualitative bank stability score
Percent fines and sands

Total Dissolved Solids

Total Nitrogen

Total Phosphorous




Screening Biological Metrics: Step Two

Determine which bug metrics are correlated
with disturbance.






Responsive metrics



Untransformed Log Transformed



Not SO responsive metrics



Screening Biological Metrics: Step Three

Select responsive biotic metrics that are
uncorrelated with each other:



Pearson Product-Moment correlations between bicédgnetrics.

Sensitive EPT Index (%)
EPT Index (%)

Percent Plecoptera
Percent Trichoptera
Percent Non-Insect Taxa

Percent NonHydroCheumTrichops

Taxonomic Richness
Plecoptera Taxa
Trichoptera Taxa
Ephemeroptera Taxa
EPT Taxa

Tolerance Value
Intolerant Taxa
Intolerant EPT Taxa
Percent Tolerant Taxa
Percent Intolerant Indiv (0-2)
Percent Collectors
Percent Filterers
Percent Scrapers
Percent cf+cg
ScraperTaxa

Predator Taxa

— Sensitive EPT Index (%)

o
o

0.471
0.688

-0.446

0.816
0.472
0.609
0.571
0.519
0.678

-0.831

0.693
0.721

-0.485

0.971

-0.463
-0.049

0.184
-0.55
0.553
0.247

EPT Index (%)

Percent Plecoptera

0.077

-0.221

0.12
0.248
0.538

0.19
0.324
0.373

-0.372

0.451
0.47

-0.254

0.483

-0.239
-0.103

0.07

-0.348

0.16
0.263

Percent Trichoptera

-0.371

0.819
0.338
0.283
0.643
0.251
0.528

-0.685

0.446
0.459
-0.46
0.634

-0.566

0.28
0.115

-0.393

0.505
0.064

Percent Non-Insect Taxa

-0.311

-0.47

-0.489
-0.629
-0.555
-0.692

0.518

-0.642
-0.626

0.807

-0.425

0.219

-0.094
-0.083

0.164

-0.407
-0.239

Percent NonHydroCheumTrichops

0.365
0.385
0.568

0.27
0.521

-0.675

0.483
0.506

-0.366

0.77

-0.504

0.023
0.155

-0.536

0.51
0.148

Taxonomic Richness

0.582
0.695
0.694
0.807

-0.508

0.747
0.714

-0.413

0.466

-0.227
-0.122

0.162

-0.349

0.722
0.776

Plecoptera Taxa

0.479
0.557
0.745

-0.541

0.875
0.889

-0.514

0.611

0.311
-0.103

0.225

-0.426

0.511
0.469

Trichoptera Taxa

0.512
0.879

-0.618

0.717
0.714

-0.652

0.52

-0.397

0.125
0.211

-0.334

0.757
0.288

Ephemeroptera Taxa

0.818

-0.588

0.702
0.712

-0.526

0.526

-0.139
-0.048

0.103

-0.192

0.562
0.438

EPT Taxa

-0.713

0.9
0.906
0.7
0.653

-0.356

0.023
0.216

-0.372

0.772
0.453

Tolerance Value

-0.668
-0.689

0.597

-0.821

0.433

-0.084
-0.056

0.407

-0.572
-0.256



Screening Biological Metrics: Step Three

Select responsive biotic metrics that are
uncorrelated with each other:

Percent collector filterer + collector gatheradividuals
Percent non-insect taxa

Percent tolerant taxa

Percent intolerant individuals

EPT richness

Coleoptera richness

Predator richness

NOoOORAWNE
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% Non- % Tolerant Coleoptera Predator % Intolerant
% CF+CG Insect Taxa Taxa Taxa Taxa Individuals EPT Taxa
Metric
Score
10 0-51 0-8 0-5 >5 >12 32-100 >16
9 52-55 9-13 6-8 12 29-31 15-16
8 56-60 14-18 9-11 11 26-28 14
7 61-66 19-23 12-15 10 22-25 12-13
6 67-71 24-28 16-18 9 19-21 10-11
5 72-76 29-33 19-21 8 15-18 9
4 77-81 34-38 22-25 7 12-14 7-8
3 82-86 39-43 26-28 6 8-11 5-6
2 87-91 44-48 29-32 1 5 5-7 4
1 92-95 49-53 33-36 4 1-4 2-3
0 96-100 54-100 37-100 0 0-3 0 0-1
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LOADINGS ON PCA1
UINDEX_W 0.870

%AGT W  0.622
%URB L 0.548
RDNS L  0.804

52% of Variance Explained

LOADINGS ON PCA1

UINDEX_W 0.836

%AG_W 0.607
%URB_L 0.127
RDNS_L 0.622
CHALT  -0.740
BK STAB -0.561
%F&S 0.602
TDS 0.901
TOTP 0.137
TOT N 0.659

40% of Variance
Explained



San Diego Sampling Repeatability Study

Methodology:

« Sampling sites were reference sites from
San Diego IBI

* 9 riffles identified at each site, and one
transect sampled from each riffle

 Each sample processed separately at ABL

« 75 replicates of 3 samples each were
repeatedly subsampled and composited to
calculate SoCal IBI metrics

* |BI scores were calculated for all iterations
and plotted to infer distribution of IBI
scores possible at each site (i.e. estimate of
natural variation in 1Bl scores at a point in
time)



2% +3.5 87% = 3.5 65% + 3.5

L 100% + 7 85% + 7
0
75% £ 3.5 06%£3.5 55% + 3.5
85% = 7 5706 4 7

96% = 7
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NMS of reference sites only
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We are currently evaluating the
potential for expanding the scope of
this 1Bl to the Southern California
Coastal Region

We plan to integrate data from USFS,
EMAP and Regional Boards (Regions
3,4,7,8,9) ....currently have data from
~250-300 sites

Most of the effort needed is in metrics
development (which metrics respond
to which gradients) and classification
of stream types






More sensitive to natural variation Less sensitive to natural variation



