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Meeting Overview

ÂProject overview

ÂProgress since last meeting

Â Introduce Preliminary Human Threat Index

ÂThreat Index Discussion



Project Overview Outline

ÂBackground

ÂGoal

ÂData & Methods

ÂCreating òThreat Indexó

ÂResulting Products

ÂUtility



Funding Sources

Â Iowa, Kansas, and Nebraska portion

ÂEPA Wetlands Development Grant

ÂMissouri portion

ÂU.S. Environmental Protection Agency Region VII, 

through the Missouri Department of Natural 

Resources, has provided partial funding for this 

project Under Section 319 of the Clean Water Act



Background / Key Issues

ÂResource managers donõt necessarily manage the 

resource, but manage human activities that 

impact resource quality

ÂCommon questions of resource managers:

ÂWhat factors threaten the ecological integrity of a 

stream of interest?

ÂWhat threat is most pervasive?

ÂWhere are these threats within the network or 

watershed?

ÂAnswering these questions helps us target 

specific threats at specific locations
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Goal:

Develop reach scale GIS-based Synoptic 

Human Threat Indices (HTI) for assessing 

ecological integrity of freshwater ecosystems 

What we are trying to accomplish?

Threats

Less

More

EPA Region 7

Iowa, Kansas, Missouri, Nebraska



111 - 220

221 - 319

320 - 326

327 - 419

420 - 423

424 - 430

Missouri Example:

Human Threat Index (HTI)



Limitations with Missouri HTI

ÂLarge assessment unit

Â237 Sq. Km average

ÂDoes not account for contributing area outside 

of individual sub-watershed polygon

ÂLocal polygon only

ÂLimited number of ñthreatò datasets as input

ÂEleven



EPA Region 7 Primary Objectives:

ÂCreate a òthreat assessment tooló useful for on 

the ground management

ÂFine resolution

ÂUtilize as many threat datasets as possible

ÂConsider the drainage area above eachstream 

segment

ÂConsider riparian condition

ÂAccount for distance

ÂUseful for five components of ecological 

integrity



Methods

ÂEstablish a Regional Oversight Committee

ÂòExpertsó from each state

ÂConduct Literature Review

ÂCreate assessment units

ÂGather òthreató datasets

ÂQuantify òthreatsó

ÂLocal

ÂWatershed

ÂRiparian

ÂRank and create Threat Index



Assessment Units

corresponding catchment polygons385,000 primary channel stream segments 

And Stream Buffers (riparian condition)



Small Assessment Units

Urban

Row and Close Grown Crop

Grassland

Forest and Woodland

Swamp and Marsh

Open Water

Streams

Assessment Polygon

Streams

Assessment Polygon

Assessment Units



Watersheds / Catchments/ Segment 

sheds / Reach Specific Drainage Areas
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Stream Segments Linked to Catchments

Â1 to 1 relationship

ÂStream segments & polygons

ÂWatershed properties can be 

accumulated downstream

ÂTotal drainage area, point sources, 

length of road, land cover, etc.

ÂCan be converted to a proportion 

of the drainage area or stream 

miles



Gathering Threat Data

ÂBrainstorming with Regional Oversight Committee

ÂData search

ÂMore challenging that expected

ÂMust be consistent over 4 state area

ÂData issues

ÂCompleteness

ÂMultiple sources of the òsameó data

ÂLocation 



Threat Datasets

Transportation:
Airports

Length of road

Road ïstream crossings

Length of Railroads

Rail ïstream crossings

Agriculture:
Cropland

Pasture/rangeland

Row crop chemicals

Pasture chemicals

CAFO

Human infrastructure:
Population change

Power lines

Pipelines

Wells

Military sites

Impervious surface

Stream alteration:
Dams

Major reservoirs

Headwater impoundments

Channelization

Distance to reservoir

Fragmentation

Discharge:
LUST

Superfund sites

TRI

NPDES

Landfills

Waste water treatment

Mining:
Lead mines

Coal mines

Other mines

Oil & gas wells



Quantifying Data

ÂOverlay threats and catchment polygons

ÂFirst, quantify locally

ÂNext, run programs to quantify everything in 

the drainage above eachstream segment



Quantify Locally

Then Everything Upstream
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Å 1 to 1 relationship with stream 

segments

Å Almost any properties of the watershed 

can be linked to the stream network for 

accumulation downstream



Connectivity / Fragmentation

ÂHow fragmented are the steam networks due to 

dams/impoundments?

ÂTotal length of interconnected stream

Â i.e. Miles of stream a fish has access to without going 

through a dam

221 Km of 

Stream

18.7 Km of 

Stream



Spatial Distribution of Individual

Threats is Important

Â Is threat upstream, local, or both?

ÂDistance to threat

Ecological Integrity of Riverine Ecosystems is 

Dependent Upon Integrity of the Entire Watershed

Distant Patches

Upstream Patches

Reach of Interest

Nearby Patches

Downstream Patches



Accounting for Distance

Mines Upstream

Minimum Distance 3 Km

Mean Distance 16.5 Km

Mines



ÂLarge table with info about each threat dataset

ÂLocal and upstream information

ÂEach will be assigned a relative rank

Rank Quantified Data

Example Only Relative Ranks

Metric 1 2 3 4

% Agriculture 0-25 26-50 51-75 >75

Density of  Road-Stream Crossings (#/Sq.Km) 0-0.24 0.25-0.49 0.5-0.9 >=1

Population Change 1990-2000 (#/Sq. Km) -42-0 0.1-14 15-45 >45

Density of  Coal Mines (#/Sq. Km) 0 1-5 6-20 >20

Density of  CAFOs (#/Sq. Km) 0 1-5 5-10 >10

Degree of Fragmentation 1 2-3 4-5 6

. . . 



Ranked Data Used to Create 

Overall Human Threat Index

Threats

Less

More



Account for Components of 

Ecological Integrity Separately
(Flow regime, Physical habitat, Water quality, Energy/Nutrient 

dynamics, Biotic interactions)

ÂThreat X impacts water quality, but has 
little impact on flow regime

ÂThreat Y impacts physical habitat, but has 
little impact on water quality

ÂAttempt to account for these separately


