
Overview of Relevant
MoRAP Projects

Phase 1 Planning Workshop
September 6th and 7th 2006

Richard A. Schoettger Conference Building
USGS Columbia Environmental Research Center

4200 New Haven Road, Columbia, MO 65201
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A Watershed Inventory for Select 
Watersheds Draining MTNF Lands

February 11, 2002
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Products
1.  Map and table-based printed report
2.  ArcView project
3. CD of data layers including coverages,

grids, shapefiles, and tables



Product Structure

• Physical Setting
Climate
Geophysical

• Aquatic Resources
Stream data
Lakes, Springs, 
Wetlands
Aquatic Species

• Terrestrial Resources
Land Cover
Conservation and 
Restoration Sites
Terrestrial Species

• Human Infrastructure
Transportation
Public Lands / Recreation
Point source pollution and 
facilities



ArcView Project
• Designed with four distinct Views

• Each view represents a compilation of themes by category

• Folders within categories contain relevant .dbf files and useful legends

• Structure, views and themes correspond with report

Physical Setting Aquatic Resources Terrestrial Resources Human Infrastructure



Map and Table-based Report
• 134 page report organized into four sections that correspond with

four ArcView project views

• Structured as a series of maps and tables

• Indexed by a table of contents

• Most maps have an accompanying table and vice versa



The Missouri Aquatic GAP
Pilot Project

Surface Waters

Watersheds

Land Cover

Land Stewardship

Ecoregions



Objectives
• Assess how well various elements of 

biodiversity are represented within the 
existing matrix of public lands

• Identify habitat types and species not 
adequately represented in the current 
network of biodiversity management 
areas



Four Principal GIS Datasets
• Hierarchical riverine ecosystem 

classfication

• Predicted species distribution models

• Local, watershed, and upstream 
network ownership/stewardship

• Human Threat Index



Levels 4-7 of HierarchyLevel 4

Ecological 
Drainage Units

Aquatic Ecological
System Types

Valley Segment
Types

Subregions

Zone:
Nearctic zoogeographic zone
Subzone:
Arctic/Atlantic Drainages
Region:
Mississippi Drainage
Subregion:
Ozark Plateau
Ecological Drainage Unit:
Ozark Plateau/Meramec Drainage
Aquatic Ecological System:
Upper Meramec/Dry Fork,
Oak/Woodland Plain,  sandstone
dominated, low gradient and spring
density stream complex
Valley Segment Type:
Warm, perennial, creek with a relatively
high gradient, flowing through sandstone,
and connecting to another creek

Level 7

Level 6

Level 5



Predicted Distribution Models

Black redhorse Round pigtoe Golden crayfish

• 571 total models constructed for 315 different species
• Anywhere from 1 to 4 models developed for each species



“Hyperdistribution” Plains: 10 Species

Ozarks: 27 Species



Species Habitat Reports



Ownership and Stewardship



Mapping Local Stewardship



75
75

>= 10%

Mapping Watershed Stewardship

7575

7575

Headwater

Creek
Small River

Large River

EDU Boundary

>= 75%

>= 50%



Quantifying Human Threats/Stressors

Percent Urban Riparian ForestPercent Cropland Lead Mine Density



Human Threat Index

111 - 220

221 - 319

320 - 326

327 - 419

420 - 423

424 - 430

First number reflects:

Highest magnitude of 
individual stressor

Last two numbers reflect:

Degree of cumulative impacts



Gap Analyses:Key Questions
Abiotic Surrogates (Habitats)
• How well are the various stream types 

(VSTs) represented?

• How well are the various watershed 
types (AES-Types) represented?

Biotic Surrogates
• How well is each species represented?



Data Analyzed for 
Three Geographic Units

• Statewide

• Subregion

• EDU



VST Gap Analyses



Statewide Analyses 
by Individual Variables



AES-Type Analyses

• How well are the various 
watershed types (AESs) 
represented?

• Identified AESs with 
all 3 size classes 
represented in status 1 or 2 lands



Results: AES-Type Analyses
Using Least Stringent Criteria

All Size Classes Represented in Status 1 or 2 lands



Results: AES-Type Analyses
Using More Stringent Criteria (Connectivity)

All size classes represented as an interconnected matrix in Status 1 or 2



Results: AES-Type Analyses
Using Most Stringent Criteria (Ecological Integrity)

• All size classes
• Interconnected matrix
• Relatively undisturbed



Species Analyses
• How well is each species represented in 

status 1 or 2 lands?

– Analyses based on length

– Analyses based on distinct
occurrences



Statewide: 6 Categories of 
Species Representation

Most species are well represented in status 1 or 2 lands



Richness Map for the 45 Species 
Not Represented in Status 1 or 2 lands

67% are state listed species, 22% are globally listed



Representation by Subregion

% not represented in Status 1 or 2



Representation by EDU

% not represented in Status 1 or 2



Terrestrial Conservation Focus 
Areas for the Midwestern USA

Natural Areas Association
September 21, 2005

David Diamond (diamondd@missouir.edu) 
and Scott Sowa (sowas@missouri.edu)

mailto:diamondd@missouir.edu
mailto:sowas@missouri.edu


Study Area: Ecological Sections that intersect EPA R7 States



Abiotic 
(Representation) 
TargetsSignificance Threat Biotic Targets

Ecological Risk Irreplaceability

Conservation Focus Areas



Opportunity Area 
Representation

Percent Conversion
by Abiotic Site Type

Development Land 
Demand

Toxic Release 
Potential

Agriculture Land
Demand

Risk

Significance Threat

Irreplaceability

Conservation 
Focus Areas

Vertebrate Richness 
Index Target

Abitoic Site Type Target 
(Representation)

Opportunity Area Target

Agriculture Runoff 
Potential

Information to Model
Desired Future Conditions Include Human Use in Parks?



SSURGO Soils May Be
Desired at Finer Resolution









Misssouri Wildlife Action Plan
• Monies from the Federal State Wildlife 

Grant (SWG) Program are being used 
to develop wildlife action plans (WAPs)

• SWG started in 2001
– Revenues generated from taxes on 

items 
used for non-consumptive outdoor 
recreation                                                      

• Appropriations $50-80 million nationally
– Missouri ~ $1 million annually

• All states were required to develop a 
WAP by October 2005



Goal and Objective 
of Aquatic Component of WAP

GOAL:
“Ensure the long term persistence of native aquatic 

plant and animal communities, by conserving the 
conditions and processes that sustain them, so 

people may benefit from their values in the future.”

OBJECTIVE:
“Identify and map a set of aquatic conservation 
opportunity areas that holistically represent the full 
breadth of distinct riverine ecosystems in Missouri 

and multiple populations of all native aquatic 
species”



Geospatial 
Decision Support Systems



General Conservation Strategy
• Generate separate conservation

plans for each Ecological 
Drainage Unit (EDU)

• Represent 2 populations of all 
target species within each EDU
– Biotic Conservation Targets

• Represent all of the distinct 
watershed
and stream types within each EDU
– Abiotic Conservation Targets



Results for Pilot Area
Meramec EDU

Results

• 11 COAs selected: 300 km

• Full network: 10,684 km

• Represents 2.8% of entire   
network

• Representation of abiotic
targets missed only 5 of the 
103 target species

• Added a single COA to   
capture these species



COA Selection Criteria and Characteristics

Continued

Continued

•Uncertainties
•Opportunities
•Species
•People

Other Info



Aquatic Conservation Opportunity Areas 
for Missouri

158 COAs selected

Full network: 174,059 km

COA network: 10,915 km

COAs represent 6.3%



Developing Synoptic Human Stressor 
Indicators for Assessing the

Ecological Integrity of Freshwater 
Ecosystems in EPA Region 7

Goal:
Develop reach scale GIS-based Synoptic 
Human Stressor Indices (HSI) for assessing 
ecological integrity of freshwater ecosystems 

EPA Region 7



Human Stressors (Missouri Example)
Land Use

Municipalities

Railroads

303d Streams

Airports

Toxic Release

Superfund

Point Sources

In-stream gravel mines

Landfills

Industrial Facility Discharges

Hazardous Waste 
Generators

Drinking Water Supplies

Dams

CAFOs

Mines

Roads



What do we have now?



Utility:
Coarse Screening Tool

First HSI Value

Stressor(s) Responsible for Highest Rank (4)



Problems with HSI

• Only accurately quantifies conditions at outlet
• Data availability and quality
• Treats all stressors equally

– Weighting (ex., 3xUrban vs. 1xAg)
• Does not account for principal ecological effects

– Develop separate stressor indices (Physical habitat, water 
quality, flow regime, energy/nutrient dynamics, biotic 
interactions) 

• Does not account for spatial considerations



Problem:
Only Quantifies Conditions at Outlet

Problem: Only accurately quantifies 
conditions at outlet

Solution: Utilize higher resolution 
assessment unit (segment shed)

Streams

Assessment Polygon

Streams

Assessment Polygon

Urban

Row and Close Grown Crop

Grassland

Forest and Woodland

Swamp and Marsh

Open Water



Account for Local and Watershed 
Conditions



Spatial Considerations
• Distance to stressor
• Is stressor upstream, downstream or 

local

Ecological Integrity of Riverine Ecosystems is 
Dependent Upon Integrity of the Entire 

Watershed Accounting for Connectivity



Gathering Threats Data



A New Methodology:
How is it different from what we 

have done in Missouri?

• All of EPA Region 7
• Use segment-sheds (reach specific drainage)
• Work with committee to locate all available data
• Weight threats
• If possible, account for principal ecological 

effects separately
• Account for spatial considerations
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