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Vision for the Forest Service


Ø USDA will use the 
restoration of watershed 
and forest health as a core 
management objective of 
the National Forests and 
Grasslands.


Ø USDA Strategic Plan for FY 2010 – 2015







Watershed Condition Framework


Ø A comprehensive approach for pro-actively 
implementing integrated restoration on focus 
watersheds on National Forests and Grasslands


Ø Provides the Forest Service with an outcome-
based performance measure for documenting 
improvement to watershed condition at Forest, 
Regional, and National scales







Objectives


Ø Establish a systematic process for determining 
Watershed Condition Class


Ø Improve Forest Service reporting and tracking of 
watershed condition


Ø Strengthen the effectiveness of Forest Service 
watersheds restoration


Ø Enable a priority-based approach for the 
allocation of resources for restoration


Ø Enhance coordination with external agencies 
and partners







Watershed Condition Framework


STEP 1
Classify Watershed 


Condition


STEP 2
Prioritize 


Watersheds for 
Restoration


STEP 3
Develop 


Watershed Action 
Plans


STEP 4
Implement 


Integrated Projects


STEP 5
Track Restoration 
Accomplishments


STEP 6
Monitor and 
Verification







Watershed Condition Indicators
WATERSHED CONDITION INDICATORS


(12 Indicator Model)


5. RIPARIAN/WETLAND
VEGETATION


   1. Vegetation Condition


AQUATIC
PHYSICAL


(Weight = 30%)


12. FOREST HEALTH


    1. Insects and Disease
    2. Ozone


11. TERRESTRIAL
INVASIVE SPECIES


   1. Extent & Rate of Spread


AQUATIC
BIOLOGICAL
(Weight = 30%)


TERRESTRIAL
PHYSICAL


(Weight = 30%)


TERRESTRIAL
BIOLOGICAL
(Weight = 10%)


4. AQUATIC BIOTA


   1. Life Form Presence
   2. Native Species
   3. Exotic and/or Invasive
       Species


6. ROADS & TRAILS


   1. Open Road Density
   2. Road Maintenance
   3. Proximity to Water
   4. Mass Wasting


9. FOREST COVER


   1. Loss of Forest Cover


7. SOILS


   1. Soil Productivity
   2. Soil Erosion
   3. Soil Contamination


1. WATER QUALITY


   1. Impaired Waters
       (303d Listed)
   2. Water Quality Problems
       (Not Listed)


2. WATER QUANTITY


   1. Flow Characteristics


10. RANGELAND
VEGETATION


    1. Vegetation Condition


8. FIRE REGIME or
WILDFIRE


   1. Fire Condition Class
       OR
   2. Wildfire Effects


3. AQUATIC HABITAT


   1. Habitat Fragmentation
   2. Large Woody Debris
   3. Channel Shape and
       Function


1. Water Quality


2. Water Quantity


3. Aquatic Habitat


4. Aquatic Biota 


5. Riparian/Wetland Vegetation 


6. Roads and Trails


7. Soils 


8. Fire Regime or Wildfire 


9. Forest Cover


10. Rangeland Vegetation 


11. Terrestrial Invasive Species 


12. Forest Health







Timelines


Ø All National 
Forests will 
complete 6-th level 
HUC Watershed 
Condition 
Classifications by 
March 31, 2011


Region 2
-Example only -


Not Real Data







Enjoy your National Forests
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USDA Forest Service Northeastern Area, State and Private Forestry


From Forest to Faucet


Presented by Martina C. Barnes, US Forest Service


Forests, Water and People: 
Drinking water supply and forest lands


in the Northeast and Midwest United States


Lower Meramec Drinking Water Source Protection Project







USDA Forest Service Northeastern Area, State and Private Forestry


Presentation Overview


• Why the forest to faucet connection is important
• Description of 4-step process
• Analysis results
• Applications of analysis results







USDA Forest Service Northeastern Area, State and Private Forestry


Why the forest to faucet connection is important


• Connection of forests, water and people not 
recognized by decision-makers.


• Forests are first barrier to water contamination.
• Forest conversion threatens future water 


supplies and will increase water treatment 
costs.







USDA Forest Service Northeastern Area, State and Private Forestry


40% forested (75% privately owned)


Water for 52 million people


50% nation’s population







USDA Forest Service Northeastern Area, State and Private Forestry


Analysis Objectives


• Compile a GIS database to help quantify 
forest, water, people connections.


• Develop indicators of watershed condition.
• Evaluate and rank current & future (2030) conditions.
• Identify priority areas for conservation and 


stewardship.







USDA Forest Service Northeastern Area, State and Private Forestry


Step 1: Ability to produce
clean water
+ surface 


water consumers


Step 2: Importance of  watersheds 
for drinking water supply 


+ private 
forest lands


Step 3: Importance of  private
forests for drinking water supply


+ development 
pressure


Step 4: Development pressure on 
private forests important for water


4-Step 
Analysis







USDA Forest Service Northeastern Area, State and Private Forestry


Step 4 Core Layers







USDA Forest Service Northeastern Area, State and Private Forestry


Development Pressure on Private Forests in Watersheds 
Important for Drinking Water Supply (Step 4)







USDA Forest Service Northeastern Area, State and Private Forestry


Index of  Protected Forests near Important 
Surface Drinking Water Areas







USDA Forest Service Northeastern Area, State and Private Forestry


Applications of Forests, water, and people


• APCW - Provides watershed condition index for state 
forest resource assessments.


• Source water stewardship project: Forests, water, and 
people used as baseline data for refined analyses by 
local planners in priority watershed areas.


• WFMIS – Used by watershed forest managers for 
water supply systems in Portland, ME; Springfield, MA; 
and Hartford, CT







USDA Forest Service Northeastern Area, State and Private Forestry


Lower Meramec – Watershed Assessment
Approach


• National-Scale Selection
– Meramec was based on eastern US assessment (FW&P)


• Regional-Scale Screening
– Lower Meramec, Big, and Bourbeuse watersheds
– Examine ability to produce clean water, habitat, recreation
– Identify demonstration site(s)


• Subwatershed-Scale Analysis and Implementation
– Priority analyses (Conservation, Stormwater, Restoration)
– Overlay analysis (habitat, recreation)
– Strategy Exchange and Implementation plan







USDA Forest Service Northeastern Area, State and Private Forestry


Subwatershed-Scale Analysis Approach
1. Watershed Management Priority Indices Analysis
2. Overlay Analysis – Complementary Priorities for Conservation 


(CPI)
– Threatened Lands


• Development Pressure
– Habitat Protection


• Adjacent to Protected Lands
• Wildlife Conservation Opportunity Areas
• Mussel Beds


– Recreation Opportunities
• Greenway Conceptual Plans







USDA Forest Service Northeastern Area, State and Private Forestry


Parcel Analysis – Restoration Priority Index







USDA Forest Service Northeastern Area, State and Private Forestry


Implementation
• Tributary Alliance created a committee for each Strategy 


Exchange topic and selected committee chairs.


• Each committee created its own action plan using the Exchange 
recommendations as a framework. 


• The plans’ components include voluntary, place-based strategies, 
as well as regulatory and enforcement ideas.  


• The Steering Committee developed a brochure 
for use by local governments, 
water suppliers, and conservation groups.







USDA Forest Service Northeastern Area, State and Private Forestry


Acknowledgments
• Al Todd, USFS Washington Office (?)
• Rebecca Lilja, USFS Northeastern Area
• Dr. Paul Barten, University of Massachusetts
• Carl Reeverts, Environmental Protection Agency
• Susan Stein, USFS Forests on the Edge Project
• Emily Weidner, USFS Washington Office
• Kelley Hart, Trust for Public Land







USDA Forest Service Northeastern Area, State and Private Forestry


Contact information:


Martina C. Barnes
US Forest Service


Intermountain Region
801-538-7305


martinabarnes@fs.fed.us


www.na.fs.fed.us/watershed/



http://www.na.fs.fed.us/watershed/�
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Definition


• Landscape Conservation Cooperatives are 
management-science partnerships that inform 
integrated resource management actions 
addressing climate change and other stressors 
within and across landscapes. They will link 
science and conservation delivery. LCCs are true 
cooperatives, formed and directed by land, water, 
wildlife and cultural resource managers and 
interested public and private organizations. 
Federal, state, tribal, local government and non-
governmental management organizations are all 
invited as partners in their development.







LCC’s and Watershed Health


• Allow multiple partners to cooperate
• Enable collaboration between many partners
• Can be watershed focused
• Landscape Conservation Cooperatives (LCCs) 


will be fundamental units of planning and 
science capacity that will facilitate strategic 
on-the-ground conservation at landscape 
scales through a partnership approach
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Healthy Watersheds Integrated 
Assessments Workshop 


November 2nd-4th, 2010


Applications of Healthy Watershed 
Integrated Assessment With an Urban Focus


David C Fowler, CFM
Senior Project Manager, Milwaukee Metropolitan Sewerage District


Also: Larry Larson, Association of State Floodplain Managers
Kevin Shafer, PE: Milwaukee Metropolitan Sewerage District







Watershed Management Goals 
(Flood Managers Perspective)


Mitigate the losses, costs, and 
human suffering caused by 
flooding.


and


Protect the natural and 
beneficial functions of 
floodplains.







Trends in Flood Damages


n $6 billion annually
n Four-fold increase from early 1900s
n Per Capita Damages increased by 


more than a factor of 2.5 in the 
previous century in real dollar terms







Postcards From the 
Floodplain







Floodplain Managers Enjoying their work







A lake view was not in the brochure







Reverse Swimming Pool Concept







Truth in Advertising







Wildlife will love the
new road crossing…’







“We ran into a small problem”







Greater 
Milwaukee 
Watersheds







Why do we need a Watershed Approach?
Ø Cost Effective


Ø Current Regulatory and Political Structure Does Not 
Support Well What Needs to be Done


Ø Geopolitical Boundaries Don’t Align with Watersheds


Ø NEED: Balance of Regulatory & Non-regulatory 
Approaches


Ø Flooding (Nothing like a Natural Disaster to focus 
attention)
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Watershed Management Strategy
Ø Assign more weight to environmental management and 


sustainability for water resource projects.
Ø Encourage the collection of the biologic, geomorphic, and other 


data needed to make management decisions
Ø Support the development and implementation of watershed 


planning at all levels of government (financial carrot and stick).
Ø Make financing sustainable floodplain (watershed) 


management more attractive to local governments
Ø Emphasize sustainability in pre- and post-disaster mitigation. 


Or require environmental mitigation as a condition for federal 
disaster assistance. 


Ø Change criteria for structural flood management projects to 
include the hydraulic, biologic, and geomorphic impactrs on 
resources.







Toward a Watershed Based 
Water Resource Management


Ø Water Resource Data Collection
o Historic Watershed/Watercourse Data (USGS Corridor Study, 


Identify data gaps to be filled)


o Channel Cross Section Surveys (Critical for modeling)


o Hydraulic and Hydrology Modeling (Quality and Quantity)


o Sediment Transport Studies and Geomorphic Assessment


o Biological Sampling and Habitat Assessment  (Include Riparian 
Corridor) 


o Water Quality Monitoring In-Stream and Stormwater


o Land Use Data 







Toward a Watershed Based 
Water Resource Management


Ø Watershed Flood Management Plans


Ø Watershed Restoration Plans


Ø Watershed-based Water Quality Monitoring


Ø Watershed Land Use Planning


Ø Watershed–wide Partnerships







Water Quality Initiative (2001 – 2007)
Ø Collaborative Planning Effort


Ø MOU Signed


Ø Traditional Roles/Responsibilities Respected


Ø Bound Together by Watershed Approach
o Geography
o Science-based Decision-making
o Public Involvement


Ø “Pick a Wicked Project”







Advisory Committee Input


Ø Technical: Technical Advisory Team and 
Technical Advisory Committee


Ø Policy: Water Resource Policy Council


Ø Stakeholder: Citizens Advisory Council


Ø Municipal Electeds: Watershed Officials 
Forum







Kinnickinnic River, Old Version of “Improved” Channel







Kinnickinnic River Really Improved
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Remember always keep a canoe handy
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Southeast Aquatic 
Resources 


Partnership (SARP) 
& The Southern 
Instream Flow 


Network (SIFN)


Lindsay Gardner, SARP Communications 
Coordinator 


Presented at the EPA Healthy Watersheds 
Integrated Assessments Workshop, Estes 
Park , CO


November 2010







Southern Instream Flow Network 
(SIFN)


Purpose - To implement 
protective instream flow 
policies in 15 southern 
states by providing 
science-based resources 
and opening lines of 
communication. 







Southern Instream Flow Research Agenda 


Goal:  To ensure that instream flow research is focused on 
the needs of water resource managers for scientifically 
credible and protective state instream flow standards and 
practices.


Five Research Priorities:


1.  Regional river classification
2.  Flow alteration assessment
3.  Compilation of regional aquatic data
4.  Ecological responses to flow alteration hypotheses
5.  Field studies to confirm ecology-flow relationships







Priority Research Topic  2. – Identify 
commonalities in ecosystem responses to 


flow alteration


Assessing:


• impervious surface


• water consumption


• dam storage







Third Annual SIFN 
Workshop


Orange Beach, Alabama
December 1-2, 2010


For more information on SARP and SIFN visit: 
www.southeastaquatics.net/program/sifn/ or 


contact Lindsay Gardner at 615-730-8178 or 
lindsayg@southeastaquatics.net.



http://www.southeastaquatics.net/program/sifn/�

mailto:lindsayg@southeastaquatics.net�
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A National Water Census
* Part of the                    Initiative


To place technical information and tools in the 
hands of stakeholders, allowing them to 
answer two primary questions about water 
availability:
Does the Nation have an enough freshwater to 
meet both human and ecological needs?
Will this water be present to meet future 
needs?







2002
Cir. 1223
on Water


Avail. & use


2007
SWAQ


2005


2007
Strategic
Sci. Plan


2009
2009
NRC
Report
on WRD


2011


Great Lakes
Pilot Study


SECURE 
Water Act


Water Availability and Use Assessment


How did we get to where we are today?







Account for water with a “budget”


Generating and delivering information 
for water accounting


Envision a seamless coverage of 
information for a water 
accounting component ET


Baseflow
Runoff
Precipitation


Recharge
Surface 
Storage


And if you could get that info for all 
accounting components







Assess Groundwater’s role in Water Availability


Use the strength of and
enhance the resources
within this program to provide
the information on:


• Recharge
• GW yields
• Changes in storage.
• Saltwater Intrusion
• Trends in GW Indices
• Artificial Recharge
• GW/SW Interactions







Enhancing the Nation’s Water Use Information
Use New Methods to 
Estimate Water Use


• Stratified Random
Sampling


• Regression Models


Develop models of 
water use based on 


land use


Ability to track water 
from point of 


withdrawal thru to 
return of flow


A web application for delivering water 
availability information at scales that are 
relevant to the user


Select the area of interest.
Generate information on 
water accounting components
Work with the online tool to 
construct your water budget
Access trend information







New Authority: Water Use Grants to States







Focused Water Availability Assessments


SW Trends, 
Precipitation, etc


State, Local, Regional
Stakeholder Involvement


Defined Technical 
Questions to
be Answered


Global ChangeEco Flows


Water Use


Water Quality Groundwater
Resources


Colorado River
Delaware River
ACF Rivers 







Ecological Flow Framework
We want to assist with the development of an ecological 
flow / ecological water framework by:


1. building a national hydrologic foundation of baseline 
hydrographs or hydrologic statistics for all ungaged
streams using statistical or flow modeling tools; 


2. deriving and serving a set of ecologically-relevant flow 
attributes that can be used to classify streams into 
distinctive regional and national flow regime types; 


3. developing classification tools that allow environmental 
flow practitioners to evaluate a region of interest at the 
scale necessary for sound management


4. developing a user-driven and web-available hydrologic 
assessment tool that can be applied to any designated 
region.







Linking the Water Census and Healthy Watersheds


Important characteristics 
of HWI:


• Habitat supportive of native 
aquatic and riparian species


• Biotic refugia/habitat for 
survival during droughts


• A natural flow regime that 
supports aquatic species


• Natural transport of 
sediment


• Healthy aquatic biological 
communities


• Water quality that supports 
biotic communities 


• Green infrastructure 
network of native vegetation 
in the landscape


• Functioning natural 
disturbance regimes


Water Census Components


• Precipitation


• Evapotranspiration


• Storage in Reservoirs, 
Lakes, Snow and Ice


• Surface Water


• Groundwater


• Ecohydrological Needs


• Water Withdrawals


• Return Flows


• Consumptive Uses


• Run-of-the-River Uses
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Integrating Healthy Watersheds Concepts with 
Transportation Systems Planning at the 
Metropolitan Scale


November 2010


Presented by: 
Christopher Linn, AICP


Senior Environmental Planner


Healthy Watersheds Integrated Assessments Workshop
Estes Park, CO
November 2–4, 2010











Smart Conservation Model







Regional GreenSpace Network







Transportation, Land Use and Conservation


Traditional Transportation Project Development Approach to 
Environmental Resource Protection
§ Avoidance, minimization and compensation for protected resources
§ Resource concerns addressed during project development


Integrated Conservation Approach
§ Protection of integrated ecological systems
§ Aquatic resources and terrestrial resources
§ Identification of high-value or “healthy” resources
§ Creating a vision for Green Infrastructure
§ Pro-active protection of healthy watersheds through transportation 


and land use planning







Integrating Conservation and Transportation Planning


Project Goal
§ Analyze and evaluate the primary, 


secondary and cumulative impacts of 
transportation improvements on the full 
range of resources necessary to maintain 
healthy watersheds.  Assess impacts 
beyond the project right of way, with a 
focus on maintaining biodiversity and a 
healthy hydrologic cycle.  Minimize 
conflicts between transportation and the 
maintenance and creation of regional 
Green Infrastructure in the planning 
process.







Integrating Data Layers and Prioritization Models







Resource Data Layers







Resource Prioritization Layers







Green Infrastructure Layers







Green Infrastructure Screening Tool







Green Infrastructure Screening Tool







Questions?
Christopher Linn, AICP
Senior Environmental Planner
215.238.2873
Clinn@dvrpc.org



mailto:Clinn@dvrpc.org�
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A National Assessment of Landscape Influences on 
Riverine Fishes of the Conterminous United States


Peter Esselman1,2, Dana Infante1, Lizhu Wang3, 
William W. Taylor1, Arthur Cooper1,2, Dan Wieferich, Darren 


Thornbrugh1, Jared Ross1 & Gary Whelan3


1. Department of Fisheries and Wildlife, Michigan State University, East Lansing, MI
2. University of Michigan
3. Michigan Department of Natural Resources and Environment







www.fishhabitat.org


Mission:  To protect, restore and enhance the nation’s 
fish and aquatic communities through partnerships 
that foster fish habitat conservation


Mission:  To protect, restore and enhance the nation’s 
fish and aquatic communities through partnerships 
that foster fish habitat conservation


2010 Objectives (partial list)2010 Objectives (partial list)


• Conduct a condition analysis of all fish habitats
• Identify priority fish habitats
• Establish 12 or more partnerships


• Conduct a condition analysis of all fish habitats
• Identify priority fish habitats
• Establish 12 or more partnerships







Science and Data Purpose
• Support Mission of the Action Plan
• Support Board and Partnership decision 


making
• Record achievements and progress
• Provide opportunities for improved data and 


knowledge exchange







Key Assessment Tenets
• Measure process condition not symptoms
• Base system infinitely flexible


– Analysis – Any geo-referenced possibility
– Include detailed partnership data
– Summarize data horizontally and vertically


• Vertical - NHD+ spatial framework
• Horizontal - System and waterbody classification 


– WWF Aquatic Zoogeography Units
– TNC Ecological Drainage Units
– NOAA Coastal and Estuarine Drainage Areas. 







Processes
• Hydrology
• Connectivity
• Material Transport
• Water Quality
• Bottom Form and Living Habitat
• Energy Flow







Assessment Vision
• Determine the status of each process 


condition
– Consistently measured or translatable variables
– Nationally available


• Compare to the natural or expected variation
– Determine if process is outside of expectations
– 25% threshold as initial estimate of impairment
– Score each variable within each process on an 


appropriate scale
• Weighted regionally using fish response data 







Approach
• Adopted a landscape view:


– Human activities in landscapes 
limit aquatic habitat conditions 
(Gergel et al. 2002; Allan 2004)


– Allows for estimation of habitat 
condition continuously across all 
river reaches


• Incorporated fish indicators of 
habitat quality to guide 
scoring process


• Go from mountains to shelf


Network
catchment


Local
catchment


Habitat


Fishes







ReachReach


Spatial framework and datasets


• National Hydrography Dataset plus 
(NHD+); 2.6 million reaches w/ 
catchments defined


– Publically available for 
conterminous US, Hawaii


– Network topology defined


– Accompanied by database 
tools that summarize 
variables in catchments


Reach Local 
catchment


Network 
catchment







Landscape variables
• Identified GIS datasets with human 


disturbance variables that were:
1. Representative of conditions 


since 2000
2. Consistent across study area
3. Meaningful for assessing fish 


habitat
4. Of fine enough spatial resolution 


to compare between local 
catchments







Landscape variables
Abiotic variables:         Mean slope of local catchment (degrees)


Mean annual air temperature (degrees C)
Mean annual precipitation (mm/year)


Network catchment area (km2)
Baseflow IndexAnthropogenic:


Open/Low intensity urban (%)
Medium intensity urban (%)
High intensity urban (%)
Pasture/hay (%)
Cultivated crops (%)
Population density (#/km2)
Road crossings (#/km2)
Road length (m/km2)
Dams (#/km)
Mines or mineral processing plants (#/km2)
Toxics Release Inventory sites (#/km2)
National Pollution Discharge Elimination System sites (#/km2)
Superfund National Priorities sites (#/km2)


• 13 variables selected based on:


– interpretability


– utility for nationwide analysis


– literature review


– relationships to other variables







WMT


XER


NPL


SPL


TPL


CPL


SAP


NAPUMW


Western Mountain (WMT)
• % Native Water Col Individuals, 


Native Lithophilic Individuals, 
Native Herbivore Taxa, Native 
Lotic Individuals, Omnivore Taxa


Xeric Region (XER)
• Herbivore Individuals, 


Lithophilic Taxa, T & E 
Individuals


Southern Plains (SPL)
• Omnivore Taxa, Native 


Herbivore Taxa, Native 
Lithophilic Individuals, Native 
Lotic Individuals, Native Water 
Column Ind. 


Northern Plains (NPL)
• Herbivore Individuals, 


Lithophilic Taxa, T & E 
Individuals


Upper Midwest (UMW)
• Native Herbivore Taxa, 


Native Hider Taxa, 
Intolerant Individuals, 
Lithophilic Individual, 
Omnivore Individuals, 
Piscivore Individuals, T & 
E Individuals, Water 
Column Taxa


Northern Appalachians (NAP)
• Herbivore Individuals, 


Intolerant Individuals, 
Native Lithophil Taxa, 
Native Piscivore Taxa


Southern Appalachians (SAP)
• Lithophilic Individuals, 


Intolerant Individuals, Native
Piscivore Individual, Native 
Rheophilic Taxa, Native 
Water Column Ind.


Coastal Plains (CPL)
• Herbivore Taxa, Native 


Invertivore Taxa, Nesting 
Individuals, Omnivore 
Individuals


Tallgrass Prairie (TPL)
• Herbivore Taxa, Invertivore


Individuals, Native Lithophil
Taxa, Native Lotic Individuals, 
Native Piscivores, Nesting Taxa, 
Water Column Taxa


 







Indicator-Stress relationships
Network mine 
density (SAP)


Repeating 
characteristic pattern


% Local Pasture (SAP)


Local dam 
count (SAP)


Catchment 
Mine Density 
(SAP)







Classify condition classes for each 
indicator-stress plot


5
4 3 2


% Network Medium Density Urban (NAP)


Upper= 0.012
Lower≈ 20


1







Convert disturbance values to condition


ID %Urb %Past #Dam


1 4 10 0
2 0 60 0
3 18 3 4


Raw data for Metric 1


Reach Urb Past Dam HCI


1 4 5 5 4
2 5 1 5 1
3 2 5 3 2


% Network Urban Med


% Network Pasture


Local Dam Count


Condition score for Metric 1


Habitat Condition 
determined by 


most limiting stress
to each reach







Use condition classes to score


• Create habitat condition index (HCI) for each 
metric in each region


• Average reach scores across all indicators to 
derive Habitat Condition Index in each region


• Map and interpret scores
• ID “most limiting stress” for each reach


Reach Ind1 Ind2 Ind3 AvgHCI


1 4 5 5 4.66
2 5 1 5 3.66
3 2 5 3 3.33







Results of lower-48 assessment







Strengths
• Transparent methods based on sound 


ecological logic
• Based on direct biological measure of 


integrated habitat quality
• Clearly interpretable map legend classes
• Accommodates regional differences in fishes


– More accurate assessment with less urban bias.


• Amenable to land-use change modeling
• Well suited for spatial planning







Room for improvement
• Visual interpretation of lowest condition class
• Even breakpoints between highest and lowest 


condition thresholds
• Spatial bias in fish data
• Incomplete stressor dataset


– Water use
– CAFOs
– Petroleum drilling, natural gas extraction
– Mountain top mining
– Invasive species


• Review by regional fisheries experts
– Solicit feedback on scores and data needs
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“More people working for more fish”
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Thank You!


Gary E. Whelan


Michigan DNRE 


whelang@michigan.gov


517-373-6948


Visit www.fishhabitat.org
for more information



http://www.fishhabitat.org/�
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