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Introduction

Environmental Monitoring and Assessment Program (EMAP)

EPA

Assess freshwater quality in the US

Collect physical, chemical and biological data
Western EMAP 2000-2004

Rivers/ streams in 12 Western states

400-500 petiphyton samples per year




PRIMARY CANDIDATE SAMPLING SITES: 2000-2003
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Introduction

Objective:

m Predict species occurrences in relationship to their most
important environmental variables




Material and Methods

Blue Mountain sites

WEMAP 2000, 2001, 2002
71 diatom samples
1-5 order streams

Environmental (physical habitat, chemical variables)
and spatial data

Oregon Geospatial Data Clearinghouse
@& O

ArcGIS
Excel

Material and Methods
Flowchart

Project Overview

Geoprocessing
-Statistical Analysis
-Interpolation

Data Statistical Assemble
Acquisition Analysis Geodatabase




Material and Methods

Compiling data for our project

Compute relative

WEMAP data Explore . Query gnd select N abundange
sites Select species fo

study
Project
Correct WEMAP
@—’ Extga;;ss I[t)eag » and Validatation Extract
p Adjust (Database
Table)

Material and Methods
Statistics

Select test sites: 10% of 71 sites
Select species and variables to analyze
m Discovery: compute relative abundance
m Correlation: species abundance and environmental variables; determine
which variables are significant

Adjust: Choose one representative variable in cases where environmental

vatiables are highly correlated with others
Run descriptive statistics for selected environmental variables
m Transform as necessaty
Run regression (simple linear or multiple stepwise)

Test formulas




Material and Methods

Assemble Geodatabase

Data and Analyze spatial | Make Surfaces Rasterize IDW
map layers autocorrelation " Using IDW Layers

WEMAP extract data
Streams layer
State, county boundaries
Ecoregion boundaries

Use Raster
Calulation to
predict values

Review,
analyze, test

Material and Methods
Map of the study region

Study Area- Blue Mountain Ecoregion Study Area- Streams Network
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Material and Methods
GIS Methods

Assembling data

Autocorrelation (Moran’s I)
IDW layers for each variable
Rasterized the IDW layers

Raster calculator to compute the predicted values

Material and Methods
Map Design
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Material and Methods
GIS Methods

Autocotrelation (Moran’s I)

SA stats for conductivity SA stats for log10 of conductivity

= Spatial Autocorrelation (Glabal Maran's ) [B)X) = spatial Autocorrelation (Global Moran's 1) =3

Horan's | Index = 0.2 Moran's | Index = 0
Z Score = 9.4 standard deviations Z Score = 0.8 standard deviations
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significanceLerst - 001 0.05 010 RANDOM 010 005 0O Significance Level - 001 005 0.10 RANDOM 010 005 001
Critial Values:  [-258] [-198) [-185) (165] [196) [258) Critical Values:  [-2.58) [-136) [-165) [165] [195) [258]

There is less than 1% fkelhood that this clustered pattem

The pattemn is neither clustered nor dispersed,
could be the result of random chance.

Material and Methods
IDW Layers of Conductivity

m Inverse Distance Weighted layers were made for both
transformed and non transformed variables in order to further
test the effects of the normalization process.

IDW of Conductivity Layer IDW of log 10 Conductivity layer
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Material and Methods
Rasterized IDW Layers of Conductivity

® In order to use the IDW Layers in e TN X, e
a model in ArcMap, they must be
rasterized in order to be entered : o
into the Raster Calculator in % o gt B
Spatial Analyst.

IDW of Log10 Conductivity Layer

COND_LOG10
Value

Material and Methods
Created Prediction Layers Using Raster Calculator

m We entered our regression models into Raster Calculator to
create prediction layers of the relative abundance of the 5
species.

We multiplied the # Raster Calculator

regression model by the Layers: Arithrlic Tigaremeie

- . Tiompum a R
Streams_Eco_Raster layer Hitine l:l I S ] | el | [ 4
X i RD_DEN
to only predict values / «| 5| s s | »=| or Cel | Fioat Cos | Acos
within the stream network. R . 1] 2| s P P I - = Tan | &Tan
WSLOPE_LOGTD o

3 a2 . 0 t | 3| Mot| -Logarttms Powers
Exp Log Sart

[23.2-5.2{logl0COND)) * [Streams_Eco_Raster]
Exp2 | Log2 Sar
Exptn | Logtn Pow

O comp_LoGio

O color About Building Expressions | Evaluate Cancel |«




Material and Methods
Layout of Prediction Layers

Sample Predicted Point on Sample Point not on the
Point the Stream Network Stream Network

Results

m Most significant variables:

LAT DD latitude in decimal degrees

COND* specific conductance (uS/cm)

COLOR* true color (dissolved organic material)

Si02 silica (mg/L)

XC* riparian veg canopy cover

XSLOPE* channel slope-reach mean (%)

XDEPTH* thalweg mean depth (cm)

RD_DEN road density (m/ha) (TOT_RD/AREA_WS)
CHL_M2* chlotophyll (ug/m?2)

* log10 transformed variables




Results
Regression Formulae

Species Formula

R_Achnanthidinnm minutissimun: ...

R. Rhoicosphenia abbreviata ...
- 0.319(RD_DEN)

Results
Achnanthidium minutissimum (Kitzing) Czarnecki

Relative abundance = 23.2 - 5.2(logl0COND)

02

Legend
& Model Data
Sample_Data
E BlueMT_Ecoregion
Achmin
Value
High : 23.052917

.an o1

10



Results
Epithemia sorex Kiitzing

Relative abundance =-7.68 + 6.12(logl 0COLOR) + 20.37(logl 0CHI._M2)
R2=10.18
Log10COLOR Logl0CHL_M2
R Square 0.114935 0.178822

Episor Prediction Model Layer

Legend
@ Model_Data
Sample_Data

D BlueMT_Ecoregion
Episor
Value

High : 37 766941

.an 0.1

Results
Gomphonema pumilum (Grunow) Reichardt et Lange-
Bertalot

Relative abundance = 30.58 - 7.6(logl OXDEPTH)- 7.74(Iogl 0COND)

2 — N A
R>=0.16 Log10XDEPTH  Log10COND
R Square 0.08865 0.158474

Gompum Prediction Model Layer

Legend
® hodel_Data
Sarmple_Data

D EluetT_Ecoregion
Gompum

Value
High : 22.433125

.an 0.1

11



Results
Nitzschia inconspicua Grunow

Relative abundance = 1.79 + 0.163(RD_DEN)
R? = 0.05

Nitinc Prediction Model Layer

Legend

® Model_Data
Sample_Data

E BluehT_Ecoregion

Nitinc

Value
High : 7.198182

.Luw 01

Results
Rhoicosphenia abbreviata (Agardh) Lange-Bertalot

Relative abundance = -0.789 + 0.368(S102) + 6.133(log10_XSLOPE)
- 0.319(RD_DEN)
R2 = 0.24

SI02 XSLOPE RD_DEN
R Square 0.099853 0.193705 0.243737

Rhoabb Prediction Model Layer

Legend
@ Model_Data
Sample_Data

D BlueMT _Ecoregion

Rhoabb
Value
High : 20.009973

.an‘ 1
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Actual

Results
Testing formulae

Nitzschia inconspicua Grunow

Predicted Variance % Error

10.69%
10.69%

221.40%

Results

Problems: Projections

C
Add XY Data

A table cantairing X and Y coordinate data can be added ta the
map & & laper

Choose a table from the map or browse for anather table:
Final

-

Specify the fislds for the X and ¥ coordinates:

% Field: ¢ Field:

LON_DD -] et -

S patial Reference of Input Conmdinates

Deseription

Unknown Coordinate System

I Show Datails

Loak. in: |D Projected Coordinate Systems

Continental

County Systems
Gauss Kruger
National Grids
Folar
State Plane
State Systems
Ut
Wiorld

Marne: ‘

Show of type: ‘ Spatial references
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Results

Problems: Projections

B 30 Analyst Tools

@B Analysis Tools

&P Cartography Tools

@@ Conversion Tools

P Coverage Tools

&@ Data Interoperability Tools
a Data Management Tools
Dakabase
Disconnected Editing
Damains

Feature class
Features

Fields

General

Generalization
Indexes

Joins

Lawers and Table Yiews
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Feature
2 Bakch Project
#* Create Spatial Reference

+ & Raster

#* Define Projection
& Raster
& Relationship Classes
&5 subtypes
&5 Table
& Topology
% Wersions
+ oo

* Project

Input Dataset or Feature Class
| Mode_Data - &

Output Dataset or Feature Class

[CMemp Mark_GIS2_Project\Model_Data_Projected shp =

output Coordinate System
[NAD_1883 Lambert_Conformal_Conic

Eareel] ‘ EraRmEs | Show Help >

~

Layer Properties
Gorensl S0ttt | Selecsion | Display | Spmbeiony | Fekds | Dafiikion Doy | Label | Jons & Melsies
[
Top VSIETSISAMTI 77
Lok 11BN TS T Fight: 250002135015 77
Dosom: (022 THETI 7Y
Data Souce
[0'9a Tyoe: Porional Geodatabas Fogtus Diata
Locaton: Cuoegblarh, G152 Proeen 52 FROVECT meb
Gecemety fyoa: Port
Propecied Cocese Systes NAD_ 1953 LabentCordosmml_Cor:

Propcsor: Lasbet, il
1 g 1 000000

Results

Problems: Number of Sample Sites

®m [n order to create

a4 mofre accurate

regression model a
larger number of

points would be

needed from the

region.

Blue Mountain Ecoregion

Legend

Rivers

[ emt_Ecoregion

@ Data_Projected
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Conclusions

Very good GIS exercise

Good predictive power of the model

Challenges in variable selection for biological data

Difficulty in modeling natural systems

Keep trying

Thank You!
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