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Presentation OutlinePresentation Outline

What is NHD and What is NHD and NHDPlusNHDPlus??
How can How can NHDPlusNHDPlus aid aid 

watershed planning?watershed planning?



A Framework dataset that includes:A Framework dataset that includes:

•• Hydrographic features for making mapsHydrographic features for making maps
•• A national stream addressing systemA national stream addressing system
•• A modeling network for navigating A modeling network for navigating 

upstream/downstreamupstream/downstream

What is theWhat is the
National Hydrography Dataset (NHD)?National Hydrography Dataset (NHD)?
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NHDPlusNHDPlus –– What is it?What is it?
1.1. Improved 1:100K National Hydrography Dataset (NHD)Improved 1:100K National Hydrography Dataset (NHD)
2.2. A set of value added attributes to enhance stream A set of value added attributes to enhance stream 

network navigation, analysis and displaynetwork navigation, analysis and display
3.3. A National Seamless Database of topographically A National Seamless Database of topographically 

derived catchments for derived catchments for flowlinesflowlines in the stream networkin the stream network
4.4. Catchment characteristicsCatchment characteristics
5.5. Headwater Node AreasHeadwater Node Areas
6.6. Cumulative drainage area characteristicsCumulative drainage area characteristics
7.7. Flow direction, flow accumulation and elevation gridsFlow direction, flow accumulation and elevation grids
8.8. Flowline min/max elevations and slopesFlowline min/max elevations and slopes
9.9. Flow volume & velocity estimates for Flow volume & velocity estimates for flowlinesflowlines in the in the 

stream networkstream network
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1:100K NHD Improvements1:100K NHD Improvements

Stream and waterbody namesStream and waterbody names

Corrections to stream network geometryCorrections to stream network geometry

Corrections to flow directionsCorrections to flow directions
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Divergence FlagDivergence Flag

A flag which defines A flag which defines 
the major and minor the major and minor 
branches of a flow branches of a flow 
split (divergence). split (divergence). 
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Hydrologic Sequence IdentifierHydrologic Sequence Identifier

A nationally unique sequence A nationally unique sequence 
number that places the flowline in number that places the flowline in 
hydrologic sequence. hydrologic sequence. 

Descending sequence = Descending sequence = 
upstream to downstreamupstream to downstream

At any flowline, all upstream At any flowline, all upstream 
flowlines have higher hydrologic flowlines have higher hydrologic 
sequence numbers and all sequence numbers and all 
downstream flowlines have lower downstream flowlines have lower 
hydrologic sequence numbers.hydrologic sequence numbers.
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Catchments for Each FlowlineCatchments for Each Flowline

Definition:  The portion of the land Definition:  The portion of the land 
surface that drains directly to a surface that drains directly to a 
network flowlinenetwork flowline



A National Seamless Database of 
Topographically Derived Catchments

part of the 1:100,000-scale NHDPlus
2,613,709 catchments 





CatchmentsCatchments

Catchment delineation process developed Catchment delineation process developed 
out of the New England SPARROW out of the New England SPARROW 
project (USGS) which builds upon the project (USGS) which builds upon the 
“Agree” aml (University of Texas)“Agree” aml (University of Texas)



HydrologicallyHydrologically--Conditioned DEM  Incorporating:Conditioned DEM  Incorporating:

National
Hydrography
Dataset (NHD)

Watershed 
Boundary
Dataset (WBD)

National  
Elevation
Dataset (NED)



Hydrologically
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NHD
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Catchments



Bathymetric Gradient in Bathymetric Gradient in 
WaterbodiesWaterbodies



Only Certified WBD used in Only Certified WBD used in 
“walling” process“walling” process
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Catchment AttributesCatchment Attributes

Mean Annual Temperature (Prism - 4km)

Mean Annual Precipitation (Prism - 4km)

% of each of the 21 land use classifications 
from the 1992 National Land Cover 
Dataset (NLCD)







NLCDNLCD——1992 1992 
Boise, IDBoise, ID
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Cumulative CharacteristicsCumulative Characteristics

Mean Annual Mean Annual PrecipPrecip and Tempand Temp
Needed for stream flow & velocity estimatesNeeded for stream flow & velocity estimates

Drainage AreaDrainage Area
Needed for stream flow & velocity estimatesNeeded for stream flow & velocity estimates

21 NLCD Categories21 NLCD Categories
For waterFor water--quality studiesquality studies
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Production Units for Catchments Production Units for Catchments 
and Gridsand Grids

62 units total
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How can How can NHDPlusNHDPlus aid aid 
watershed planning?watershed planning?

A national stream addressing systemA national stream addressing system
A modeling networkA modeling network



Subbasin 02050701Subbasin 02050701 contains contains 

3 Stream reaches:3 Stream reaches:

-- 0205070102050701000001000001
-- 0205070102050701000002000002
-- 0205070102050701000003000003

2 Coastline reaches:2 Coastline reaches:

-- 0205070102050701000004000004
-- 0205070102050701000005000005

1 Waterbody reach:1 Waterbody reach:

- 0205070102050701000006000006

NHDPlusNHDPlus is is a national stream a national stream 
addressing systemaddressing system

Subbasin 02050701Subbasin 02050701
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Addresses on ReachesAddresses on Reaches

Each reach is one 
“addressable” unit
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New England SPARROW 
report is published and 
available as a pdf file at   

web site    
http://nh.water.usgs.gov

By 

Richard Moore, Craig Johnston, 

Keith Robinson, and Jeffrey Deacon
U.S. Geological Survey

New Hampshire / Vermont District

How can How can NHDPlusNHDPlus aid in aid in 
watershed planning?watershed planning?

A MODELING NETWORKA MODELING NETWORK



New England SPARROW

• Modeled Nitrogen and Phosphorus loads               
(dependent variable)



Point Source

Atmospheric deposition of
nitrogen ( Ollinger 1992)

National Land Cover
Dataset 1992

- Agriculture
- Developed 
- Forest 

Soil permeability –
STATSGO

Stream travel time
Reservoir detention 

Nutrient Sources

Processes
Land to water delivery

In-stream loss

NE SPARROW Model Input



SPARROW Model Results: 

Predicted Total Nitrogen 
Catchment Yield

Contributions to Total Nitrogen
from each source

Atmospheric Developed

Agriculture Point Source

=
+

+ +



0

5 9 0 ,0 0 0

1 ,1 8 0 ,0 0 0

1 ,7 7 0 ,0 0 0

2 ,3 6 0 ,0 0 0

2 ,9 5 0 ,0 0 0

3 ,5 4 0 ,0 0 0

4 ,1 3 0 ,0 0 0

4 ,7 2 0 ,0 0 0

5 ,3 1 0 ,0 0 0

5 ,9 0 0 ,0 0 0

Nitrogen
Delivered

to LIS
(kg/year)

CT MA VT NH

Atmospheric Point Source Urban Agriculture

Predicted Nitrogen Load Delivered to LIS Predicted Nitrogen Load Delivered to LIS 
from Connecticut River Watershed Statesfrom Connecticut River Watershed States
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EXPLANATION

National Hydrography Dataset
  river reach catchments

Extent of basins not modeled

Topographic map

Base from U.S. Geological
Center Lovell and North Waterford,
1:24,000 scale, 1989

70°52'30"

Catchment divide

Subbasin divide

44°15'

Saco River Basin
      Kezar Lake subbasin
           Subbasin divide

Kezar Lake subbasin
            NHD stream reach



Where to get NHDPlus Data, Where to get NHDPlus Data, 
Documentation, Presentations, Documentation, Presentations, 

Exercises and ToolsExercises and Tools

Current Web Site:  http://www.horizon-systems.com/nhdplus

Future Web Site:  http://www.epa.gov/waters

FTP Site:  ftp://ftp.horizon-systems.com/nhdplus

Fall 2006: In the Waters Database

http://www.horizon-systems.com/nhdplus
http://www.epa.gov/waters
ftp://ftp.horizon-systems.com/nhdplus
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