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ApproachApproach
We need a We need a consistentconsistent approach.approach.
ComprehensiveComprehensive for the Missouri, for the Missouri, 
Mississippi, and Ohio RiversMississippi, and Ohio Rivers
AccurateAccurate for the scale of each use and for the scale of each use and 
for our assessment purposefor our assessment purpose
AutomatedAutomated in GIS for efficiency and for in GIS for efficiency and for 
testingtesting



CurrentlyCurrently
We are testing the use of We are testing the use of NHDPlusNHDPlus as primary data as primary data 
layer for the GRE landscape analysis.layer for the GRE landscape analysis.
We have used 2 methods for obtaining whole We have used 2 methods for obtaining whole 
upstream watershed areas. upstream watershed areas. 
We are now testing various ways to determine local We are now testing various ways to determine local 
and regional areas of influence.and regional areas of influence.



National 
Elevation 
Dataset 
(NED)

National 
Hydrography 

Dataset 
(NHD)

Watershed 
Boundary 
Dataset 
(WBD)

NHD PlusNHD Plus

USEPA:  Tommy USEPA:  Tommy DewaldDewald
USGS Water Resources DivisionUSGS Water Resources Division
Horizon SystemsHorizon Systems



A A catchmentcatchment is the portion of the land surface that drains to a network is the portion of the land surface that drains to a network flowlineflowline..

NHDPlusNHDPlus identifies all upstream catchments from any point on a identifies all upstream catchments from any point on a flowlineflowline..

NHD PlusNHD Plus
Catchments and Catchments and FlowlinesFlowlines



NHD NHD PlusPlus
Has Other Data IncorporatedHas Other Data Incorporated

Value Value 
Added Added 

AttributesAttributes

TemperatureTemperature
&&

PrecipitationPrecipitation

Land CoverLand Cover
(NLCD)(NLCD)

Flow Flow 
Volume Volume 

& & 
VelocityVelocity
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ApproachApproach
We are testing the use of We are testing the use of NHDPlusNHDPlus as primary data as primary data 
layer for the GRE landscape analysis.layer for the GRE landscape analysis.

What is What is NHDPlusNHDPlus and what can it do for our GRE and what can it do for our GRE 
needs?needs?

We have used 2 methods for obtaining whole We have used 2 methods for obtaining whole 
upstream watershed areas.upstream watershed areas.

NHDPlusNHDPlus aggregation tools and aggregation tools and ArcHydroArcHydro
We are testing various ways to determine local and We are testing various ways to determine local and 
regional areas of influence.regional areas of influence.







NHDPlusNHDPlus Cumulative Watershed Cumulative Watershed 
AggregationAggregation

NHDPlus Cumulative Attributes

NHDPlus schema has 
already summarized 
cumulative attributes for 
NLCD, temperature and 
precipitation, and flow. 

Aggregated watershed 
boundaries can be used for 
visualization and to 
summarize additional input 
datasets.









Extent of Hydro1 Data for the Missouri, Ohio, and Extent of Hydro1 Data for the Missouri, Ohio, and 
Upper Mississippi RiversUpper Mississippi Rivers

Using Using ArchydroArchydro model and tools with model and tools with 
Hydro1 data:   1km DEM with hydrology, Hydro1 data:   1km DEM with hydrology, 
flow accumulation and flow direction gridsflow accumulation and flow direction grids

http://edc.usgs.gov/products/elevation/gtopo30/hydro/index.htmlhttp://edc.usgs.gov/products/elevation/gtopo30/hydro/index.html



NHDPlusNHDPlus (at 30m)(at 30m)

ArcHydroArcHydro and Hydro1km and Hydro1km 

Upper Mississippi River Upper Mississippi River 
XX--sites and Upstream sites and Upstream 
WatershedsWatersheds



ApproachApproach
We are testing the use of We are testing the use of NHDPlusNHDPlus as primary data as primary data 
layer for the GRE landscape analysis.layer for the GRE landscape analysis.

What is What is NHDPlusNHDPlus and what can it do for our GRE and what can it do for our GRE 
needs?needs?

We have used 2 methods for obtaining whole We have used 2 methods for obtaining whole 
upstream watershed areas.upstream watershed areas.

NHDPlusNHDPlus aggregation tools and aggregation tools and ArcHydroArcHydro
We are testing various ways to determine local and We are testing various ways to determine local and 
regional areas of influence.regional areas of influence.
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NHD Plus Input and GRE SitesNHD Plus Input and GRE Sites



Define 10km Centerline SegmentsDefine 10km Centerline Segments



Identify XIdentify X--reach reach CatchmentCatchment



Identify 10km Centerline CatchmentsIdentify 10km Centerline Catchments



Classify 10km Shoreline CatchmentsClassify 10km Shoreline Catchments



10km Other 10km Other MainstemMainstem Junction CatchmentsJunction Catchments



Add 1Add 1stst Level Tributary CatchmentsLevel Tributary Catchments



10km Tributary Catchments10km Tributary Catchments
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ApproachApproach

Regional Scale Area of Influence for River SitesRegional Scale Area of Influence for River Sites
What should this be?What should this be?
How can we produce this in GIS?How can we produce this in GIS?

Upstream Watershed = Aggregated                          Upstream Watershed = Aggregated                          
Upstream Upstream CatchmentsCatchments

Delimiter:  50km and 100km Distance from Site Delimiter:  50km and 100km Distance from Site 
by by FlowlinesFlowlines
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10km Local Watershed Land Cover10km Local Watershed Land Cover

Land Cover Ratio: Mississippi 10-km watersheds
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Land Cover Ratio: Mississippi 50-km watersheds
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Land Cover Ratio: Mississippi 50-km watersheds
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50km and 100km Upstream Watersheds50km and 100km Upstream Watersheds

Land Cover Ratio: Mississippi 100-km watersheds
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NHD Plus:   NHD Plus:   Problems to resolveProblems to resolve



50km and 100km Upstream Watersheds50km and 100km Upstream Watersheds



Catchments ExcludedCatchments Excluded

FlowlinesFlowlines not Connectednot Connected



Catchments ExcludedCatchments Excluded

FlowlinesFlowlines not Connectednot Connected



How to Identify and Separate Local How to Identify and Separate Local 
Watersheds in Highly Braided Areas?Watersheds in Highly Braided Areas?



Centerline Centerline 
DifferencesDifferences
NHDPlusNHDPlus vsvs
NHDinGeoNHDinGeo
(used for the (used for the 
reference site reference site 
selection process)selection process)



NHD Plus Local NHD Plus Local 
CatchmentCatchment Area Area 
with Several GRE with Several GRE 
SitesSites

ArealAreal (km(km22) estimates ) estimates 
were divided as were divided as 
percentage of reach percentage of reach 
length.length.
But, how do we divide the But, how do we divide the 
catchmentcatchment geometry?geometry?



••Local watersheds may require Local watersheds may require 
adjustments to incorporate regional adjustments to incorporate regional 
differences in river width and floodplain differences in river width and floodplain 
configuration.configuration.

••Automated GIS methods  are preferred, Automated GIS methods  are preferred, 
but manual inspection for making these but manual inspection for making these 
decisions will be necessary.decisions will be necessary.



Need Input for DecisionsNeed Input for Decisions



Goal Remains:Goal Remains:
to link geometry to landscapeto link geometry to landscape



CurrentlyCurrently
Determining Areas of Potential Influence Determining Areas of Potential Influence 
for River Sitesfor River Sites

Followed Followed 
byby……
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ApproachApproach
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Landscape MetricsLandscape Metrics
PossibilitiesPossibilities

ArealAreal Extent and Spatial Pattern Extent and Spatial Pattern 
(complexity, fragmentation, shape)(complexity, fragmentation, shape)
Watershed/Watershed/CatchmentCatchment AttributesAttributes

Drainage Character/TopographyDrainage Character/Topography
Soil character, slopeSoil character, slope

MainstemMainstem and watershed flow (annual and watershed flow (annual cfscfs))
Channel gradient (m/km)Channel gradient (m/km)

Watershed Storage in Wetlands and LakesWatershed Storage in Wetlands and Lakes
Floodplain metricsFloodplain metrics



Landscape MetricsLandscape Metrics
PossibilitiesPossibilities

Regional Classification FactorsRegional Classification Factors
Climate, Geology, EcoregionsClimate, Geology, Ecoregions
Rivers (Rivers (Ohio,MO,MissOhio,MO,Miss))
Dams, reservoirsDams, reservoirs



Possible Regional ClassificationPossible Regional Classification

3 USFS Climate Divisions3 USFS Climate Divisions

330 = Temperate Steppe330 = Temperate Steppe

250 = Prairie Division250 = Prairie Division

220 = Hot Continental220 = Hot Continental

8  USEPA Ecoregions Level II8  USEPA Ecoregions Level II

8.1, 8.2, 8.3, 8.4, 9.2, 9.3, 9.4,9.58.1, 8.2, 8.3, 8.4, 9.2, 9.3, 9.4,9.5



Landscape MetricsLandscape Metrics
PossibilitiesPossibilities

Anthropogenic Impacts/StressorsAnthropogenic Impacts/Stressors
Land Cover (NLCD)Land Cover (NLCD)
NPDES dischargersNPDES dischargers
Road densityRoad density
Population DensityPopulation Density
OthersOthers



Landscape ApproachLandscape Approach
for GREfor GRE

Determine Areas of Potential Influence Determine Areas of Potential Influence 
for River Sites  (Input is still needed)for River Sites  (Input is still needed)
Calculate and Test Landscape MetricsCalculate and Test Landscape Metrics
Relate Landscape Metrics toRelate Landscape Metrics to

StressorsStressors
Water QualityWater Quality
Habitat Metrics Habitat Metrics 
Biological Response IndicatorsBiological Response Indicators
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