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What is NHDPlus?What is NHDPlus?
Suite of applicationSuite of application--ready GIS products and tablesready GIS products and tables

Incorporates the NHD 1:100,000 scale lineworkIncorporates the NHD 1:100,000 scale linework
Catchments for EVERY stream segmentCatchments for EVERY stream segment
Elevation products from the 30 meter NED (flow direction and floElevation products from the 30 meter NED (flow direction and flow w 
accumulation)accumulation)

Tables Tables –– VAA (value added attributes)VAA (value added attributes)
For modeling inside and outside GIS systemsFor modeling inside and outside GIS systems
Many attributes already cumulative so know what is draining to aMany attributes already cumulative so know what is draining to a point. point. 
Includes NLCD Includes NLCD landcoverlandcover data, temp/data, temp/precipprecip, elevation, channel slope, , elevation, channel slope, 
mean annual flow and velocity (unit and Vogel), etc.mean annual flow and velocity (unit and Vogel), etc.

Ways of navigating Ways of navigating –– through GIS networks and through tablesthrough GIS networks and through tables
Flow tables, start flags, stream levels, order, divergences, etcFlow tables, start flags, stream levels, order, divergences, etc..

We just had the linework and the catchments We just had the linework and the catchments –– no other no other 
tables were available yet.tables were available yet.



NHDPlusNHDPlus

NHDPlus linework and catchments (1:100,000NHDPlus linework and catchments (1:100,000--scale) were scale) were 
supplied by Richard Moore, USGS supplied by Richard Moore, USGS –– NH WSC for the South NH WSC for the South 
East. Final NHDPlus with all associated attribute tables will beEast. Final NHDPlus with all associated attribute tables will be
released summer 2006 for the South East.released summer 2006 for the South East.

The NHDPlus lines (representing streams) have been corrected: The NHDPlus lines (representing streams) have been corrected: 
flow direction is assigned to each line segment so that flow is flow direction is assigned to each line segment so that flow is in in 
the upstream direction.the upstream direction.

Catchments are defined as the subwatershed that drains to each Catchments are defined as the subwatershed that drains to each 
line segment. Each catchment has a oneline segment. Each catchment has a one--toto--one correspondence one correspondence 
with a stream segment.with a stream segment.



MRB2 StudyMRB2 Study

The Major River Basin study for the South East The Major River Basin study for the South East 
(MRB2) is an ongoing effort to characterize water (MRB2) is an ongoing effort to characterize water 
quality and effects of urbanization in the  South East.quality and effects of urbanization in the  South East.

Urban Land Use Gradient studyUrban Land Use Gradient study
SPARROW model SPARROW model 
TrendsTrends

Each study examined watersheds within the SE, and Each study examined watersheds within the SE, and 
needed the basin delineated for the watershedsneeded the basin delineated for the watersheds
We started with the NHD Plus streams and catchments We started with the NHD Plus streams and catchments 
for the study area to help in the basin delineationfor the study area to help in the basin delineation



NHD Streams (reaches)
In the South East



CatchmentsCatchments

Catchments are formed from elevation data (30Catchments are formed from elevation data (30--meter meter 
NED) and stream reaches so that each reach has a NED) and stream reaches so that each reach has a 
small watershed defining the area that drains to the small watershed defining the area that drains to the 
reach.reach.
The catchments are related to the reaches so that as The catchments are related to the reaches so that as 
traces are done upstream, the catchments are also traces are done upstream, the catchments are also 
traced. This allows the user to collect all upstream traced. This allows the user to collect all upstream 
catchments that flow to a point catchments that flow to a point –– the complete drainage the complete drainage 
area.area.
Similar methods have been used in multiple Similar methods have been used in multiple 
applications (applications (StreamStatsStreamStats, SPARROW, etc), SPARROW, etc)

The advantage using NHD Plus is that all catchments are The advantage using NHD Plus is that all catchments are 
preprocessed and linked to the Reaches of the NHD.preprocessed and linked to the Reaches of the NHD.



Catchments 
and 
corresponding 
reaches



Trace capabilitiesTrace capabilities

The NHDPlus has been preThe NHDPlus has been pre--processed to flow processed to flow 
upstream.upstream.

Some corrections were necessary when streams did Some corrections were necessary when streams did 
not connect with upstream reaches. not connect with upstream reaches. 

AmlsAmls were written to test the connectivity, but manual were written to test the connectivity, but manual 
editing needed to be done to snap streams and connect all editing needed to be done to snap streams and connect all 
drainage networksdrainage networks

A A ““tracetrace”” of a reach from an outlet point allows of a reach from an outlet point allows 
the user to find all upstream reaches very the user to find all upstream reaches very 
quickly.quickly.
Downstream reaches can also be traced.Downstream reaches can also be traced.



Example: Site that needs a drainage Example: Site that needs a drainage 
basin to be delineatedbasin to be delineated



Filling in delineationsFilling in delineations

If points were not at a confluence of streams (and If points were not at a confluence of streams (and 
so no catchment defined to them), the final line so no catchment defined to them), the final line 
segment was delineated to the station using segment was delineated to the station using 
elevation data. elevation data. 
Programs were written so that the exterior lines Programs were written so that the exterior lines 
are kept and interior lines deleted.are kept and interior lines deleted.
This process was used to automate the delineation This process was used to automate the delineation 
of hundreds of basins, much more accurately than of hundreds of basins, much more accurately than 
if we had just used the elevation data.if we had just used the elevation data.



Trace with catchments identifiedTrace with catchments identified



Drainage Area Ratio  ApplicationDrainage Area Ratio  Application

Used for the SPARROW project in the South Used for the SPARROW project in the South 
East.East.
Associated water quality sites with flow statistics Associated water quality sites with flow statistics 
from a near, from a near, hydrologicallyhydrologically connected connected gaginggaging
station.station.
Using traces and drainage area calculations, the Using traces and drainage area calculations, the 
matches were automated.matches were automated.



Matching STORET data to USGS Matching STORET data to USGS 
Gaging stationsGaging stations

A large number of STORET sites (1437) are A large number of STORET sites (1437) are 
located in the study area. located in the study area. 

If a STORET site had a drainage area ratio of If a STORET site had a drainage area ratio of 
75% to 125% of a USGS gaging station, the 75% to 125% of a USGS gaging station, the 
flow statistics from the USGS gaging station flow statistics from the USGS gaging station 
could be applied to the STORET site.could be applied to the STORET site.



Matching STORET with USGS Matching STORET with USGS 
gaging stationsgaging stations

Analysis was done for each STORET site by automating the Analysis was done for each STORET site by automating the 
trace command to:trace command to:

Find the NHD stream closest to the STORET site.Find the NHD stream closest to the STORET site.
Find the coordinates of the upstream point of the NHD stream.Find the coordinates of the upstream point of the NHD stream.
Trace upstream and collect all catchments.Trace upstream and collect all catchments.
Calculate drainage area.Calculate drainage area.
Calculate 75% to 125% range of drainage area.Calculate 75% to 125% range of drainage area.
Trace downstream and collect all downstream catchments.Trace downstream and collect all downstream catchments.
Overlay the USGS gages with the collected catchments and determiOverlay the USGS gages with the collected catchments and determine if ne if 
any had a drainage area that fell within the tolerance.any had a drainage area that fell within the tolerance.
Write the results out to a file that includes stream name, drainWrite the results out to a file that includes stream name, drainage area, age area, 
site ids and difference in drainage area of both data sets.site ids and difference in drainage area of both data sets.
Create Create ““snap shotssnap shots”” of the watersheds and trace results with stream name of the watersheds and trace results with stream name 
information so that verification can occur.information so that verification can occur.



Snap shot of a Snap shot of a ““goodgood”” matchmatch



Zoom allows verificationZoom allows verification



Trace with downstream catchments Trace with downstream catchments 
identifiedidentified



Problems or Sources of ErrorsProblems or Sources of Errors

Estimated 10 to 20% STORET sites were snapping to Estimated 10 to 20% STORET sites were snapping to 
the wrong stream.the wrong stream.
STORET sites were moved so that the drainage areas STORET sites were moved so that the drainage areas 
were more accurate.were more accurate.

Ancillary sources were used: Geonames, Terraserver, Ancillary sources were used: Geonames, Terraserver, 
National Map, NHD with name fields, roads.National Map, NHD with name fields, roads.
Ideally, inIdeally, in--house DRGhouse DRG’’s and roads useds and roads used

No attempt to delineate directly to the point was made No attempt to delineate directly to the point was made 
–– the nearest catchment was used.the nearest catchment was used.
The location and drainage area information for the The location and drainage area information for the 
USGS sites was assumed to be correct.USGS sites was assumed to be correct.



Example of a problem siteExample of a problem site



In zoom view, can see that the site is snapping to the wrong stream



Using other sources Using other sources –– find sitefind site
Check GEONAMES onlineCheck GEONAMES online



Finds matches Finds matches 

Choose most appropriate match Choose most appropriate match –– sometimes sometimes 
must use County to narrow down choices.must use County to narrow down choices.



Click on the Click on the TopoZoneTopoZone or or 
Terraserver link Terraserver link 

DRGDRG’’s are easiest way to verify locationss are easiest way to verify locations……



National National 
Map Map ––
Find Find 
PlacePlace



Turn on high 
resolution 
Hydrography 
and other 
layers that 
you help in 
identifying 
the correct 
location.

Roads with 
labels area 
also very 
helpful



DRGDRG’’s s 
also also 
availableavailable



Initial resultsInitial results

802 STORET sites did not have a USGS gaging 802 STORET sites did not have a USGS gaging 
station within the defined tolerance.station within the defined tolerance.
390 found 1 match390 found 1 match
157 found 2 matches157 found 2 matches
81 found 3 matches81 found 3 matches
23 found 4 matches23 found 4 matches
15 found 5 matches15 found 5 matches
5 found 6 or more matches5 found 6 or more matches



Example Results in SpreadsheetExample Results in Spreadsheet



Other ApplicationsOther Applications

The Flood Frequency project used the The Flood Frequency project used the 
procedure to add thousands of sites to the flood procedure to add thousands of sites to the flood 
frequency website, linking previously frequency website, linking previously ungagedungaged
locations with correct equations for estimating locations with correct equations for estimating 
flood frequency statistics.flood frequency statistics.
Over 3475 miscellaneous measurement sites in Over 3475 miscellaneous measurement sites in 
17 River Basins in N.C. were evaluated using the 17 River Basins in N.C. were evaluated using the 
tools for:tools for:

Spatial accuracySpatial accuracy
Proximity to Proximity to gagedgaged sites with 10 years of record of sites with 10 years of record of 
moremore



Distribution of Distribution of UngagedUngaged SitesSites

3475 ungaged sites, 409 gaged sites



Reduce need to check locationsReduce need to check locations
Of the 695 sites in the Broad River Basin, 264 had a 
calculated drainage area with a difference greater than 
10% of the drainage area recorded in the cards database.  
Only these needed to be checked.



Many occurrences 
of sites on a 
confluence 
snapping to the 
wrong stream 
segment.
The differences in 
drainage areas 
are a flag to check 
the site’s location. 

In this example:
Drainage area 
from site file: 
6.24 sq mi

Drainage area 
calculated from 
NHDPlus: 
24.06 sq mi.



Each site was also checked against Each site was also checked against gagedgaged sites sites 
with at least 10 years of recordwith at least 10 years of record
The site was tagged with the matching flood The site was tagged with the matching flood 
frequency site so that the appropriate equation frequency site so that the appropriate equation 
can be used when calculating flood frequency can be used when calculating flood frequency 
statistics.statistics.

Determines the equation for use in Determines the equation for use in 
an online applicationan online application





Example resultsExample results

113 sites were within the drainage area ratio of a 113 sites were within the drainage area ratio of a 
Flood Frequency Flood Frequency gagedgaged site in the Broad River site in the Broad River 
Basin (of 695 sites)Basin (of 695 sites)
124 total matches 124 total matches –– 11 sites had multiple 11 sites had multiple 
matches.matches.



ConclusionsConclusions……

Using streams and catchments, 2 very time Using streams and catchments, 2 very time 
consuming, common tasks were automated and consuming, common tasks were automated and 
standardized.standardized.
The full NHD Plus datasets will be available The full NHD Plus datasets will be available 
Nationwide by the end of the summer.Nationwide by the end of the summer.

Many other data layers and tables will increase the Many other data layers and tables will increase the 
power of this product.power of this product.



Questions?Questions?

Contacts:Contacts:

Kirsten Kirsten CassinghamCassingham, NC WSC, NC WSC
kcassing@usgs.govkcassing@usgs.gov, (919) 571, (919) 571--40504050

Silvia Terziotti, NC WSCSilvia Terziotti, NC WSC
seterzio@usgs.govseterzio@usgs.gov, (919) 571, (919) 571--40904090

mailto:kcassing@usgs.gov
mailto:seterzio@usgs.gov
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