
Hydrography TWG - September 14, 2017 

• Attending 
o Danielle Favreau 
o Linda Davis 
o Missy Harris 
o Kimberlee Shulsen 
o Matt Hoffman 
o Mike Poulos 
o Mike Tinker 
o Tom Carlson 
o Doug Green 
o Kent Allen 
o Kelly Green 

• NHDPlus HR and Demo – Tom Carlson, USGS Geospatial Liaison for ID, OR, WA 
o The National Map Liaisons Map 

 Located on the NHD website 
 Shows all the support people for each region 

o NGTOC  NHD/WBD Stewardship Support Map 
 Shows the Region support Stewards 

o NHDPlus HR 
 A data set that is a US high resolution map 
 Beta will be available in 2018 

• All datasets will be available 
• All users are invited to try it 

o Downloading data from the National Map site 
 Region 16 and Region 6 were used  

• Use the link in the presentation to download the data 
• Site has been slow due to heavy activity 
• New web design 
• Go to  download data icon and download the data 
• Click on datasets in table of Contents 
• Click for down load tab 
• There are lots of attributes, but there isn’t a guide yet, so the attributes 

might be confusing 
 There is a handout that lays out the all the steps for the data 

o Stream Flow 
 Add all flowlines to map 
 Join flowlines to NHDPlusEROMMA table 

• Join on NHDPlusID 
• This keeps all attributes of both 

 Symbolize on FlowEstARunoffMA 
• Use Quantities with the units cubic Feet/second 

 Visibility Filter 



• Generalizes the dataset at different scales 
o Full set of data in a bigger area can be too dense 
o Filters out the smaller scales 
o 8 different map scales to choose from 

• How to use Visibility Filter 
o Go to Properties – Definition Query 
o Query builder 
o Click on VisibilityFilter >= 
o Click unique values 
o Choose a scale (ex. 1:24,000) 

• Cleans up maps for viewing purposes 
• The algorithm is not based on Flow but an amalgam of many 

contributing factors including roughness of terrain and surface runoff to 
create an unweighted raster layer used to select flowlines 

o River Miles 
 To calculate river miles, you will have to generate points along a line 

• Query GNIS Name and select by attribute a specific river or stream 
• Export to database 
• Use the toolbox function Dissolve 

o Click on GNIS name 
o Creates a new feature class 
o Create a new point feature class in Catalog 
o Right click on dissolved line layer and turn on editing 
o Construct points at 1 mile intervals 
o See handout for more precise instructions 

o Rasters that come with NHDPlus HR 
 There is no guide to the attributes 
 Provided rasters 

• Elevation terrain model 
• Shaded relief 

o Good for a base map 
• Fill depth 
• Aspect and slope 
• Flow Direction grid 
• Catchments 

o Good for research and modeling 
• Hydrography Services – Mike Tinker for Ariel Doumbouya 

o ESRI Feature Service 
 Can edit features 

o ESRI Map Service 
 Just for mapping, no editing of features 
 Rasters are cached and only update about once a year 
 NHD and WBD are updated quarterly 

o HEM SOE (Service Object Extension) 



 Allowed to edit and add features 
 Used to build tools 
 HEM Services are building a tool to index and edit events on NHD 

• Building from scratch this year 
o NHDPlus v. 2.1 (100K scale) 

 Is now served by ArcGIS Online 
 Can see catchments 
 Being served by EPA as well 

o NLDI Services (Network Linked Data Index) 
 Start at the water quality portal and enter a position on a stream 
 Ca go upstream or downstream to find events/hydro observations 
 Isn’t ready yet for public use 
 Consumes services/ data hosted on Science Base  

o Future Hydro Services 
 NHD HR – geometry 
 NLDI – indexing tool for data 
 Web interface  -  use the data and manipulate your own data and tools on top of 

NHD data 
 Send any recommendations to your POC or liaison for future requirements 

• National Hydrography Dataset; Linked Data Registry – Mike Tinker  
o NHD Events 

 Types of events 
• Dams 
• Stream gauges 
• Hydrologic events 
• Diversions 
• Water quality stations 
• Flow alterations 

 Events native to NHD will now be served separate from NHDPlusHR 
o Science Base 

 Now using Science Base to share what are formerly known as NHD Events (now 
called Hydro Linked Data) 

 Builds tools for all USGS 
• Google will link to it 

 Uploading Data 
• Need good metadata in an XML 

o The metadata will automatically populate if there is an xml 
present with the shapefile 

• Upload data to a community  
• National Hydrography Dataset Linked Data Registry 

o Add tags 
o Use template for upload located in the community 
o Link to external resources 
o Very limited amount of people are allowed to edit 



o Can link to other communities 
 NHD is using Science base to hold Events  

• Renamed to Hydro Linked Data. 
• Moving away from the phrase “event” 

 Uploaded data can be viewed on a webservice map 
 Caveat  

• If you don’t have a USGS email, you need to be sponsored by a USGS 
Scientist 

o Once sponsored, you can create your own communities 
 Science Base is a good tool to share your data with other agencies 

• Other Updates – Danielle Favreau 
o Region 17 is closed for editing because NHD Plus data is being generated 

 Should be done around 1st quarter of 2018 
 Beta products can provide input as soon as it is available 
 If you must make edits to the NHD, contact Danielle and she will consult with 

USGS 
o NHD and WBD database is being updated to ArcGIS 10.5 

 Might cause issues with older versions of ArcGIS 
o NHD Editor tools have been moved to ArcGIS 10.5 

 WBD will be upgraded soon 
 HEM has been updated to 10.5 
 Other tools will be soon 
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AGENDA
NHDPlusHR Update

• Tom Carlson, USGS

NHD/WBD Web 
Services

• Ariel Doumbouya, 
USGS

 Science Base
• Mike Tinker, USGS

 Other Updates
Other Business
Upcoming Events
Next TWG

March 15, 2018



NHDPlusHR Update and Demo

• Tom Carlson, USGS
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Tom Carlson
USGS Geospatial Liaison for Idaho, Oregon and Washington
Office: 934 Broadway, Suite 300 Tacoma WA 98402
tcarlson@usgs.gov
9.14.2017 Idaho Hydro TWG meeting 
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NGTOC NHD/WBD Stewardship Support

Mike Tinker  ‐ National HEM support
David Anderson – National Conflation SupportElizabeth Stevens‐Klein – National WBD Support
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Watershed 
Boundary 
Dataset 
(WBD)

USGS National Hydrography Datasets 

NHD

WBD

3DEP

NHDPlus High Resolution (NHDPlus HR)

 Incorporates many of the best features of the NHD, WBD 
and 3D Elevation Program (3DEP) data to extend the hydro 
network across the landscape and enhance modeling

 Catchment areas create a seamless, scalable hydrologic 
framework

 Map and model the flow of water and related attributes 
across the landscape

 Can be generalized to many different scales

 NHDPlus HR Beta completed for CONUS in 2018

National 
Hydrography 

Dataset 
(NHD)
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NHDPlus HR Beta Status
■ First Beta datasets 

released in April, 2017

■ Beta completed in 
2018 for CONUS, 
followed by AK, HI, 
and territories

■ Users invited to QC 
Beta datasets

■ QC feedback used to 
update and improve 
the next dataset 
release

As of Sept 9, 2017 https://nhd.usgs.gov/NHDPlus_HR.html

NHDPlus High Resol1ution A ailabil1ity 
N ll f' l11 ~RB 'ill vd bl 

lJ ., D•r· Ahl 11,11!111 I lb.. t .. 1t.n 
t is e,...,1o,1 a1 s.,,,-, 

.. 
20 

N OPlu HR Bfl i~ produ~ tm -
St Ing 11 rl c: fHIIJts lor NHDPlu~ HR 
B taCll: 

NHD?hi5 IHI Be p dui:ti n 
Siu II 

0 te 1rpd11 ml: W6,t20 17 



Downloading the data
• https://viewer.nationalmap.gov/basic/?basem
ap=b1&category=nhd&title=NHD%20View#pr
oductSearch
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Our two demo areas for today…

Region 16, Subregion 1601, 
Bear Lake, Idaho and Utah

‐We will look at symbolizing flow 
‐possibly calculating river miles

Region 6, subregion 601, NHDPlus_H_0601
‐We will look at using the Visibility filter
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NHD Plus HR Demo: Region 16, Subregion 1601, Bear Lake, Idaho and Utah 

 To check NHDPlusHR status: https://nhd.usgs.gov/NHDPlus_HR.html 
 
ID Hydro TWG requested demo of new NHD Plus HR data. Task 1 was to demonstrate the using 
Mean Annual Flow to symbolize stream flow and Task 2 was to demonstrate the use of the 
VisibilityFilter on a dataset.  

At the time this demo was created, a Beta version of NHDPlusHR available for only two regions 
in the US. One of them happens to be Region 16, the Bear Lake region in SE Idaho/Utah border. 

Task 1, symbolize annual flow: 

The first task was to acquire the data needed. We can do this with the National Map. Have the 
site open already….https://viewer.nationalmap.gov/basic/ 

Go to the map and select Hydrography (NHDPlus HR, NHD, WBD) under find products: 

 

The results return  several choices and down on the list was HU4-1601, the Bear lake region: 
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https://viewer.nationalmap.gov/basic/#productSearch 

------ 

You can also access the data at https://nhd.usgs.gov/data.html 
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Once you find your data the next step is to download it. It may take a while depending on how 
fast of a connection you have, internet traffic, etc. The data sets are large with around 500mb 
for the vector and about 1.5 GB for the rasters. 
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Once the data is unzipped to your workspace you can start. You should find flowlines under the 
hydrography icon in the NHDPlus_H_1601_GDB.gdb 

 

In order to symbolize flow we will need to join the NHDFlowline with a table that has flow 
amount information. According to the best information that I have it would be the 
NHDPlusEROMMA table that is included in the geodatabase. In that table there is a column 
called FlowEstARunoffMA. That will be the information we want to use to eventually symbolize 
the dataset. At the time of this writing, the data dictionary for NHDPlusHR was in development. 

NHDPlus_H_<vpuid>_GDB.gdb\NHDPlusEROMMA (table)  
Description: Extended Unit Runoff Method (EROM) mean annual flow estimates for NHDFlowline features in the NHDPlus HR 
network. These flow estimates reflect the 1971 to 2000 time period. The best EROM flow and velocity estimates are the gage adjusted 
values, QE and VE, respectively. Table 2 of the EROM QA report (NHDPlusEROMMAQA table) provides an estimate of how good these flow 
estimates are as compared to gage flows. For “natural” flows and velocities, the best estimates are the Reference Gage Regression values, QC 
and VC, respectively. The “RefGage Reg” column in Table 3 of the EROM QA report (NHDPlusEROMMAQA table) provides an estimate of how 
good these flow estimates are as compared to gage flows.  
 
All Flow estimates are in cubic feet per second (cfs) and represent the flow at the bottom (downstream end) of the NHDFlowline 
feature.  
 

All Velocity computations are in feet per second (fps) using the Jobson Method (1996) and represent the velocity at the bottom 
of the NHDFlowline feature. 

To do a join we need a common field to join to. We will do a join of NHDFLowline with 
NHDPlusEROMMA using NHDPlusID field as the join link. I used toolbox – data management 
tools – joins - add join. Then I could symbolize NHDFlowline as different width of steams 
depending on flow. 
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To symbolize the dataset. Open properties on that data – symbology tab – under quantities 
select graduated symbols – under value field select FlowEstARunoffMA – I used 5 natural 
breaks but you could use whatever you want. Set symbol size from .5 to 4, or what you like. I 
used a blue template, because its water. You could select different symbol sizes and colors 
depending on your needs. 
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You should get something that looks like this flowmap…. 
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Task 2, using the Visibilty Filter/VisibilityFilter: 

Please note: At the time the demo was created, the VisibilityFeature attribute currently was only 
available for NHDPlus HR Regions 1 and 6. After a period of testing, it will be included in all NHD 
and NHDPlus HR data as datasets are produced. 

The VisibilityFilter is an attribute in the attribute table that enables representation of NHD 
vector features in the NHDPlus HR at eight different map scales. Using an algorithm, each 
feature is assigned a VisibilityFilter value, indicating the approximate appropriate map scale, 
and all larger scales, for representing the features. This attribute is available for the 
NHDFlowline, NHDWaterbody, NHDArea, and NHDLine feature classes. Details on methods for 
using the VisbilityFilter attribute, information on known issues, and citations for determining 
the map scale levels are available on the Scale Representation using the VisibilityFilter 
Attribute page. 

To view features at a desired scale or using the filter: 

1. First, select a scale and zoom the page into an area of interest and set that scale. In this 
case we’re using 1:24k. this way you can easily compare the differences. 

2. Open the Layer Properties and go to the “Definition Query” tab 
3. Select the “Query Builder” button 
4. Double click the “VisibilityFilter” field and then click the “>=” operator 
5. Select “Get Unique Values” for a list of available scales 
6. Double click on the desired scale and click “OK.” The desired definition query should be 

visible in the “Definition Query” field 
7. Click “OK” to apply the query and close the Layer Properties 

 

. --
,, . 

~ -,.__i.o,y, ---. c:;;:r.;;1 t·~~~-

Q~~ ==:=::: 
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Data with no scale filter 

 

Zoomed into 1:24k, no scale filter 

 

Zoomed into 1:24k, scale filter set to 1:24k 
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Question on Rasters found in the new NHDPlusHR datasets… You will need a little storage space 
and time to download these. They appear to be derivatives for the most part of generating 
hydro from a DEM/DTM. There is also a Hillshade, called shadrelief. The Hillshade would make a 
good backdrop to various maps. The elevation raster/DTM appears to be in cm as units. If you 
want to use this for any calculations it’s easy to convert to Meters.  Take elev_cm.tif, which is a 
DEM/DTM in centimeters and used toolbox divide tool found under math, divided by 100 to 
convert or create a raster DTM in meters. 

 

 

 

 

 

 

NHDPlusDemo.mxd - rcMap 

"'\,Divide 

Input raster or constant value 1 

elev_cm.tif 

Input raster or Const.ant value 2 

100 

OJtputraster 

D:~¥)utput~levan2m 

[B D aspect 

8 E:] D:\ NHDPlus\ NHDPtus._H_1601_RAS 

l±l D cat.tif 

ttl D cats.eed.tif B~­IB D fac.tif 

l±J D fdr.t if e 

(±l D fdroverland.t if 

l±l D filldepth.tif 

1B D s.hdrelief.jp2 

l±J O s.wnet.tif 

l+l n hvdrodem.tif 

Output raster 

The output raster. 

The c ell values are the 
quotient of the first input 
raster (dividend) divided by 
the second input (divisor). 

ff) ~ Extraction 

{±J It, Generalization 

!±] lit.; Groundwater 

{±J ~ Hydrology 

{±J II&, Interpolation 

{±) ~ Local 

!±) II, Map Algebra 

B ~ Math 
Iii ~ Bitwis.e 

III ~ Logical 

(±1 ~ Trigonometric 

'\ Ab, 

'\Im 
'\ Exp 
"\ ExplO 
"\ Exp2 
i\ Float 

'\ Int 

"\ Ln 
'\ LoglO 
'\ Log2 
'\i Minus. 

"\ Mod 

4\ Negate 

"\ Plu, 

4\ Power 

' Round Down 

' Round Up 

'\ Square 

4\ Square Root 

'\ Times. 
r;, '-l,1,_,_l!_;,J.!.ri_,o_~. 

Cl X 
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Q: What can you do with the rasters/grids in the NHD HR dataset? Take catchments, get 
land cover, create habitat models. Or do land suitability analysis. With more time I can 
come back and demo how to do these sorts of analysis. 

• https://landcover.usgs.gov/ 

• https://landcover.usgs.gov/uslandcover.php 

• https://www.mrlc.gov/ 

• https://landsat.usgs.gov/ 

Model Elevation-slope, precip, landcover, soil type, thickness, porosity, baseflow =runoff 
modelling, etc. 

NRCS soils data - - - https://www.nrcs.usda.gov/wps/portal/nrcs/main/id/soils/ 

Download soils here: https://datagateway.nrcs.usda.gov/ 

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm 

• Impervious surface/land cover mapping of the watershed or catchment 

• Generate contours with the bare earth model for visualization 

• Land cover laid over slope grid 1+1= type of lc by slope type 

• Or land cover within a certain distance of streams, then graph it 

 

 

https://landcover.usgs.gov/
https://landcover.usgs.gov/
https://landcover.usgs.gov/uslandcover.php
https://landcover.usgs.gov/uslandcover.php
https://www.mrlc.gov/
https://www.mrlc.gov/
https://landsat.usgs.gov/
https://landsat.usgs.gov/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/id/soils/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/id/soils/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/id/soils/
https://datagateway.nrcs.usda.gov/
https://datagateway.nrcs.usda.gov/
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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Types of Services

What is a Feature Service? 

■ Allow you to serve features over the Internet and provide the 
symbology. 

■ Can execute queries to get features and perform edits that can be 
applied to the server. 

■ Provide templates that can be used for an enhanced editing 
experience on the client. 

■ Data from relationship classes and nonspatial tables can also be 
queried and edited using feature services.

ESRI Feature Service

~ USGS • The National Map 
-*ilaforat/tant/llltlWlll'ld You r Source for Topographic Information 

http://resources.arcgis.com/en/help/main/10.2/index.html#//0154000002w8000000
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Types of Services

What is a Map Service?

■ The way that you make maps available to the web using ArcGIS.
■ You'll make the map in ArcMap, then publish the map as a service 

to your ArcGIS Server site. 
■ Internet or intranet users can then use the map service in web 

applications, ArcGIS for Desktop, ArcGIS Online, and other client 
applications.

■ Can be used for dynamic maps or layers as well as cached. 
■ Can be used for network analysis. 

ESRI Map Service

~ USGS • The National Map 
-*ilaforat/tant/llltlWlll'ld You r Source for Topographic Information 

http://resources.arcgis.com/en/help/main/10.2/index.html#//0154000002m7000000
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Types of Services

■ Open Geospatial Consortium (OGC) Standards
■ Web Map Service (WMS)
■ Web Feature Service (WFS)
■ Web Map Tile Service
■ Web Map Processing Service
■ ……...

Additional Considerations

~ USGS • The National Map 
-*ilaforat/tant/llltlWlll'ld You r Source for Topographic Information 

http://www.opengeospatial.org/standards/wms
http://www.opengeospatial.org/pressroom/pressreleases/1374
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Which Service Do I Use? 

■ Web Feature Service (WFS)
■ Editing 

■ Web Map Service (WMS)
■ Dynamic Maps
■ Dynamic Layers
■ Cached Maps
■ Serve Features
■ Network Analysis
■ Read-only feature information (attributes)

WMS or WFS?

~ USGS • The National Map 
-*ilaforat/tant/llltlWlll'ld You r Source for Topographic Information 
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Current Hydrography Services

https://nhd.usgs.gov/data.html
Map Services 

Hydro giraphy web-based map services Bre avai lable from The ational Mao Service End'ooints pagie as cached andl dynamic 
se,rvices. 

' On occasion, main tenance will be ped ormed on these map servic~s causing Ii 1ited access. Contact nh d@ usqs.aov if vou 
encounter service-related issues or need assist ance with the.se se vie.es.* 

Service Name 

IIUSGS The National Map .,.,,_,,,,.,..,,,,,,,_,,, Your Source for Topographic Information 

Category 

Base Maps 
a t1d/ or Overl ay 

Theme Overl ays 

Update 
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Current Hydrography Services

● Goes down to 1:9,000
● Fastest
● Updated once per year
● Cannot change style or 

view attributes

USGSHydroCached
,J '-. 

flLE,SAfii r AI L\..C..l 

~lift 

~-
"-,. . ...__ 
~ n1i 

-, 

. . !''9"/' , 
"') '\....._ . [~/( . ····-·'\ 
\. , -- - .-. 

\ - ,:' 
~ . I , 

CR£. Ginni~, USGS, NGA,, [PA. USDA, NPS I W...GS TM Natleoal H~p: N-adon,11 Hydrogr.1phy Da 

IIUSGS The National Map .,.,,_,,,,.,..,,,,,,,_,,, You r Source for Topographic Information 

https://basemap.nationalmap.gov/arcgis/rest/services/USGSHydroCached/MapServer
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Current Hydrography Services

● 1:288K and below
● Hydrography Symbology 

(flow direction arrows)
● Not as fast as cached
● Data updated quarterly
● Access attributes and 

style

NHD
:f - - .. 

~ 
, 2 j 

'-....... ,.., 
C 

~ -~ 0 , C. -· . _,, . -~ \....' J J 
.. J 7 

\ 

r--' 
\ 'y-1, V ....... 

L ::,-...... \I 
/ 

IIUSGS The National Map .,.,,_,,,,.,..,,,,,,,_,,, You r Source for Topographic Information 

https://services.nationalmap.gov/arcgis/rest/services/nhd/MapServer
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Current Hydrography Services

● WBD Only
● 1:18M and below
● Show all WBD levels or 

just at set scales
● Data updated quarterly
● Access attributes and 

style

WBD

IIUSGS The National Map .,.,,_,,,,.,..,,,,,,,_,,, You r Source for Topographic Information 

IIUC lo:11 -'(c:09IO 
I 

IIU H>-
17IM<l2000f ........ 

Na,or111I 
W*iltaR.t 

ltU l(H 

HUC I0-
11(MQ2:mo, ANt 

~ F-

l.,uuct~ 
17 10 

Ame ,1.-..;11 
r;111~ 

,,.._ 

https://services.nationalmap.gov/arcgis/rest/services/wbd/MapServer
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Recommendation - Use This Link

https://nhd.usgs.gov/data.html
Map Services 

Hydro giraphy web-based map services Bre avai lable from The ational Mao Service End'ooints pagie as cached andl dynamic 
se,rvices. 

' On occasion, main tenance will be ped ormed on these map servic~s causing Ii 1ited access. Contact nhd@ usqs.aov if vou 
encounter service-related issues or need assist ance with the.se se vie.es.* 

Service Name 

IIUSGS The National Map .,.,,_,,,,.,..,,,,,,,_,,, Your Source for Topographic Information 

Category 

Base Maps 
a t1d/ or Overl ay 

Theme Overl ays 

Update 
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Other Hydrography Services

HEM Developer Sample

■ REST Endpoint
■ Includes SOEs in support of 

HEM linear referencing. 
■ See the HEM SOE 

Documentation for how to 
use the services to manage 
events

*Not intended as a public NHD Map 
Service!

Start: lli5-13394866.99189014~ End: lf'x":-13395172.74000329!:! 

Start Point I End Point 11 Call HEMLineEvents SOE 11 Clear j 

~ USGS • The National Map 
-*ilaforat/tant/llltlWlll'ld You r Source for Topog raphic Information 

http://edits.nationalmap.gov/arcgis/rest/services/HEM/NHDHigh/MapServer
http://edits.nationalmap.gov/hem-soe-docs/
http://edits.nationalmap.gov/hem-soe-docs/
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Other Hydrography Services

● NHDPlus V2: 
○ Services in a web map: http://arcg.is/2cRsjgK 

● Network Linked Data Index (Service & API information):
○ https://cida.usgs.gov/nldi/about
○ https://owi.usgs.gov/blog/nldi-intro/ 

● Water Quality Portal (WQP):
○ https://www.waterqualitydata.us/

E USGS • The National Map 
llt:IMl:elot•t:llllltfl/lllwotll You r Source for Topographic Information 

http://arcg.is/2cRsjgK
https://cida.usgs.gov/nldi/about
https://owi.usgs.gov/blog/nldi-intro/
https://www.waterqualitydata.us/
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Hydrography Services Requirements

What do we really need for Hydrography Services?

Requirements!
● Map Services
● Feature Services
● NHD
● WBD
● HR NHDPlus
● Flattened schema

● Use cases
● Intended audience/users
● Performance 

expectations

~ USGS • The National Map 
-*ilaforat/tant/llltlWlll'ld You r Source for Topographic Information 
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Network Linked Data Index (NLDI)

Network Linked Data Services: As a user of network linked data, I need a service that 
allows me to search for network linked data, so I can find my own and others’ data on 
the network.

Actors: Network linked data clients / users.

Information: An external application passes in a stream reach or a location near a river and 
additional information to configure the desired features and other characteristics of the request.

Computation: The network linked data service traverses the network according to the 
passed-in query, performs the query and formats the result to send back to the user.

Example Use Case

~ USGS • The National Map 
-*ilaforat/tant/llltlWlll'ld You r Source for Topographic Information 
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Thank you!

Questions?

Ariel Doumbouya
atdoumbouya@usgs.govE USGS • The National Map 

llt:IMl:elot•t:llllltfl/lllwotll You r Source for Topographic Information 



Science Base

• Mike Tinker, USGS
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Agenda

■ Network Linked Data 101 
■ aka hydro linked data, events
■ NHDPointEvents

■ ScienceBase 
■ An easy place for users to share NHD hydro-linked data 
■ Features of ScienceBase
■ Hydro Linked Data Registry

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 
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http://upload.wikimedia.org/wikipedia/commons/4/45/ELY_Wind_River_Diversion_Dam_Bridge.jpg
http://upload.wikimedia.org/wikipedia/commons/4/45/ELY_Wind_River_Diversion_Dam_Bridge.jpg
http://upload.wikimedia.org/wikipedia/commons/4/45/ELY_Wind_River_Diversion_Dam_Bridge.jpg
http://upload.wikimedia.org/wikipedia/commons/4/45/ELY_Wind_River_Diversion_Dam_Bridge.jpg


+ 5+ 5Hyrologic Unit 8 (HU8) Outlets 
“Pour Points”

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 
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Fish Passage Decision Support System

"' U .S · Fish and Wildlife Service _ ~ 
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Imperial Dam 



+ 10

The Problem

■ NHD does not contain line or polygon events

■ NHD accepts point events from customers, 
■ but only “USGS –sanctioned” domains 
■ e.g. gages, dams, divergences, pour points

■ Q: How can I share my events ?

■ A: The Hydro Linked Data Community on ScienceBase! 

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 



~ ScienceBase Catalog Home X 

+-
: : : Apps L] Happy L] sugar L] finan aid ca;- Google News L] EPA L] usgs L] news i( Jrra ;;;;- News * Bookmarks L] PRO X USGS Confluence Cl Quicklime 

I want to: 
Login 

• Add Data 
• Access Help 
• Report a Problem 

jType some text to search. 

Browse by Category 
Map 
Data 
Physical Item 
Project 
Publication 
Web Site 
USGS Dat a Release Products 

Search Advanced Search 

Browse by Tag 
• Animal Behaviour 

Bi ogeoc herni stry 
• Ecosystems 

Hazard Mit igation 

• Hydrology 
• All tags ... 

Browse by Location 

View USGS data releases in ScienceBase 

Instructions for completing a data release in ScienceBase 

Featured Item 

Boat ramp locations within the Columbia River Basin with assoc iated recreational use, water quality 

measurements, and risk assessment data for zebra and quagga mussels 
Aquatic invasive spec ies are often transported between water bodies on boats or boat trail ers, thus they are considered one of the primary vectors for new 

introductions of invasive species to a water body. This data set contains geographic positioning system locational data for boater access points, use data (i.e. 

recreational , fishing ). wate r quality measurements (e.g . calcium concentrations, pH), risk assessment data, and other physical attributes (i.e . size, elevation) where 
available wi thin the Columbia and Snake Rivers and throughout the Columbia River Basin. This work builds on an earlier body of work by Wells et al. 2011, 

Prioritizing Zebra and Ouagga Mussel Monitoring in the Columbia River Basin (PDF link ... 
Categories: Data. Pub fication: Types: ArcGIS RES Map S.e rvioe . ArcGIS S.e rvioe Definitton , C-it.ation. Downloadable . Ma p Se,vice : ags: Boat .ramps., Co lumb ia Rive , . Columbia River Besin , 
Dre-1s-s-en id s, a~oess. p.o ints, AH tags ... 

Accessibility FOIA Privacy Policies and Notices 

U.S. Department of the Interior [ U.S. Geoloaical Survev 
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What is ScienceBase?

■ Creation of USGS Core Science Analytics Synthesis and Libraries group

■ Platform for sharing data

■ Metadata catalog

■ Workspace for collaboration and networking

■ Script accessible location for data
■ Offers APIs

■ Content management system for websites and other downstream 
applications
■ Offers web services

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 



Data Documentation:
Additional information, 
relationships, etc.

ScienceBase item 

• Item exists 
independently at a 
URL endpoint.

• Can be related to 
other ScienceBase 
resources 

• Can be connected 
to other processes 
and systems.

Communities

Science Base – The Big Picture

XML 
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ScienceBase is for Collaborating

■ Organizes data into communities

■ Share data and metadata publicly

■ Search and discover both internally and externally hosted data

■ Generates web services automatically for all data

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 
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How is the NHD using ScienceBase?

■ To offer a place for NHD users to share and store hydro linked data
■ Any kind of linked data, point, line or polygons
■ Not just NHDPointEvents

■ To model a hydro linked data community
■ Sample Metadata
■ Recommended hydro linked tags

■ To support our partners requirements
■ Web Services

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 



+- C ~ El https:/fwww sciencebase gov/catalog/ 

• Folders r. 

I want to: 

• Logout 

Add Data 

• Access Help 

Report a Problem 

!hydro linked datal 

Browse by Category 

• Map 

• Data 

• Physical Item 

Project 

• Publication 

Web Site 

• USGS Data Release Products 

Search Advanced Search 

Browse by Tag 
Animal Behaviour 

Biogeochemistry 

Ecosystems 

Hazard Mitigation 

Hydrology 

All tags ... 

Browse by Location 

View USGS data releases in ScienceBase 

Instructions for completing a data re lease in ScienceBase 

Featured Item 

The Effects of Heterospecifics and Climatic Conditions on Incubation Behavior within a Mixed-Species Colony 
This US Geological Survey Data Release contains the data and metadata assoc iated w ith the journal art icle. Parental incubation behav ior largely influences 
nest surv ival, a crit ical demographic process in avian population dynamics, and behav iors vary across spec ies with different life history breeding strategies. 

Although research has identified nest surv ival advantages of mix ing colonies, behavioral mec hanisms that might explain these effects is largely lac king. We examined 
parental incubation behavior us ing video-monitori ng techniques on Alcatraz Island, California, of black-crowned night-heron Nycticorax nyct icorax (herein.after, night­
heron) in a mixed-spec ies colony witl1 California gulls Larus califomicus .. . 
Ty pes : Citation; Tags : Alt atraz Island, Blat k--uowned night herons, San Franc isco Bay , irio ubation betiavior, video monitoring 



~ hydro linked data - Science_ X 

+- C ~ D https://www.sciencebase.gov/catalog/items?q=hydro%20linked%20data 

~lh_yd_ro_l_in_k_ed_ d_a_ta ___ ,J I Search I Advanced Search 
37 resuJt.s i25msl 

Filters 

Date Range 

• Past year (33) 
• Past month (27) 
• Past week (26) 
• Past day (0) 
• Custom range ... 

Extensions 

• BASIS Plus (18) 
• Ci tation (5 ) 
• Shapefile [5) 
• Project (4) 
• ArcGIS Service Definition (3 ) 
• Budget (1) 
• Community (1) 

Types 

• BASIS+ Task (1 4 ) 
• OGCWFS Layer (1 0) 
• Citation (9) 
• Downloadable (7) 
• Map Service (7 ) 
• More ... 

Categories 

• Project (20) 
• Data (1 2) 
• Publication (5) 

Contacts 

• U.S. Geological Survey, 
National Geospatial 
Technical Operations Center 

• Cynthia Miller-Corbett 
• U.S Geological Survey 
• U.S Geological Survey, 

National Ge-0spatial 
Program 

• Jones. Susan P 
• More ••• 

Tag Types 

National Hydrography Dataset Linked Data Registry 
TIIB National Hydrography Dataset (NHD) and Watershed Boundary Dataset (WBD) are used to portray surfa<e water on The 
National Map. TIIB NHD represents tile d rainage network wtth features su< has rivers , streams , <anals , lakes , ponds , <oastline, dams, 
and streamg a11es. An important use of the NHD is the analysis of surfa<e-water systems. Tllis analysis is possible be<ause many 
types of loc ation information o an be linked to tile NH D, s uc h as flow-volume, veloc tty , temperature, w ater< hemistry, pollution < ontro l 
< lass iftc at ions , aquatic s pe< ies habttat, re< reation designations , or water rights . Sue h network-linked data is ty pie ally maintained by 
various organizations at Federal, State. alld local levels , as well as resear< h, .. 
Tag-s : Cate mell.t ind'ex1~, Lir. '€-~ r~f-=fer,c~. NHDPL'ltS, Poly,gor-:s.l eve111, Polygor1 e\l ':rl, AJJ rago ... 

National Recreation Rivers Database 
C.a1e,go~ : D-o.1a: Types : ArcGIS Siervic.<? 0 ~fmi1ion. Dm,rloada.t:ile-, OGC WFS laye1, OGC WM S Servtce, S - pefile; Tags : Rec re.alto11a.l. Rn1~ . l.Jr-e.a.r 
1-=fe1e r,e;:ed, Hyd.rogra.p ic.ally ilinked data, LiAe-61" e\le.rt, AJJ rag.s .. 

Wild and Scenic Rivers (Snapshot from 12/15/15) 
This polyline feature <lass depicts the< lassiftcation of each wild and scenic river segment des ignated by Congress and the Secretary 
of tile Interior for the United States alld Puerto Rico. Tllis layer w as created by a multeagency effort in< luding the US Forest Service, 
National Park Servic e, Bureau of Land Management and the Fisil and 1A'lldlife Serv ice. Ttte spatial data were reference<! to tile latest 
High Resolution National Hydrological Data Layer (NHD 1:24,000 Scale or better), published by Untted States Geological Surv ey 
(USGS)."Wikf rivers are free of dams, generally inae<essible exoept by trail, and represent vestiges of primttive America. "Scenic " 
rivers are free of dams, wtth shorelines o r watersheds still. . 
Ca1e,gorE'S: Data: Type-~ : ArcGIS REST Map Seni:ice, OGC WFS Lay~I. OGC W .;tS Se-rvi,c.~; T,as-s: Rive-rs , Linear 1e-fe-re-n-cffl9. Sc.e k:, 11~:1r 1efe-r,:-n>.?<D , 
Hyarogr• pruc,.lly rm E<I cio1a, AJl rag, .. . 

NHD Point Events (Snapshot from 4/12/2016) 
Tlte NHD is a national framework for assigning reach addresses to water-relate<! enttties , sue h as industrial dis< harges , drinking water 
supplies , fish habttat areas , wild and scenic rivers. Reac 11 addresses establish tile io< ations of these enttties relative to one another 
wttllin the NHD surface water drainage network , much like addresses on streets. On<e linked to !tie NHD by ttteir reaoh addresses . 
tile 11pstreamldownstream relationships of thes e water-related enttties-and any assoc iate<I information about them-< an be analyzed 
using software tools ranging from spreadsheets to geograpllic info rmation systems (GIS). GIS can also be used to combine NHD­
based network analysis wtth other data lay ers , such as soils , lalld use .. 

a;e,;iorie:>: Da.1.a ; )' !)=':i : ti,rcGtS S,e,flil 'ice Def 1t01-., Dowr.Joa.da.bk!-, 0GC WfS Lay~1. OGC WM S 5€.rvX:e; Ta.'9"5 : Linear ref~HDCHJg. Linear r~f~r~.IK:'20 . 
.Hydrogra:p.h ically t ed oata, inea.r eiJ=-f! i., NHD , AJJ taQ-5- .. 

Gage Locations (Gageloc.shp) indexed to the NHDPtus Version 2.1 stream network 
~ ~ The locations of appmx imately 26, ODO < urrent and llistorical U.S. Geologic al Survey (USG SJ surface-water monttoring 

gaging stations have been indexed to !tie NHDPlus Version 2.1 stream network. Part of tile USGS National V\'ater 
Information System (NWIS), these gaging stations measure water flow an<l water lev els in streams an.d lakes . The NHDPlus V2 
stream ""twork locations for tllese ga~ing stations d iffer from stations' latttude/iongttude prov ided in NV\'IS. The NVl'IS <oordinates are 
fr&quently not <oincidenet w ttil the NHDPlus stream network. 
Ca1-igorE's~ Data: Typ?i : C:i1.o.1iori. DowriJoa.d,abF-', Map Service , OGC W.FS Lay-H, OGC WM S Lay-e-.r , S:r.;,~file-; Ta.-g:s: llyarog;rapliic stnrc.turo , s1n,,ctur-:!' , 
NHO . HEM, Hycr ro lirl:eo dal.3.. AJJ rag.s ... 

Coastal geomorphology and vulnerability to sea level rise at the National Hydrography Dataset 
Coastline 
Coastal Mean High Water (MHWJ is rnntoure<I in intertidal zones open to oceans , bellind barrier toasts in bays , lagoons , and 
estuaries , and sometimes ~here tidal currents reach upstream ( landward) of the embayed foreshore water bodies. In tile National 
Geospatial Program (NGP) surfat e water hydrography maintained in the Nation Hydrography Dataset (NHD) Flowline Network 
proje< ts Mean High Water level ( M HW) as the linear-refer en< ed 1 :24, l)()(}.s< ale resolution NH D Coastline ( http://nhd.usgs .gov/). 
NHDCoastline Geomorpllology and assoc iate<I Risk line-event feature c lasses that rank tile relative ris k of horizontal erosion on a 
sta le of 1 to 5 (least to most risk , respe<tively ) have been dev eloped using the Hydrography Event. 
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C ~ a https://www.sciencebase.gov/catalog/ilem/530d017 5e4b08f991722dce3 
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Communities - Natrona I Hydrography Datas .. 

National Hydrography Dataset Linked Data Registry 

Dates 
Start Date : 2002 
End Date : 2016 

Citation 
National Hydrography Dataset Us Geological Survey Reston Virginia 2002-201 6 

Summary 
The National Hydrography Dataset (NHD) and watershed Boundary Dataset (WBD) are used to portray surtace 
water on The National Map. The NHD represents the drainage network with features such as rivers, streams, 

canals, lakes, ponds, coastline. dams, and streamgages. An important use of the NHD is the analysis of surtace­
water systems. This analysis is possible because many types of location info rmation can be linked to the NHD, such 

as flow-volume. velocity, temperatu re, water ch emistry, pollution contro l classifications, aquatic species habitat, 

recreation designations, or water rights. such network:-linked data is typica lly ma intained by various organizations at 
Federal, State, and local levels, as well as research , conservation , academic, and industry organizations. USGS 

encourages organizations who link their data to the NHD to share their data. To that end , we now encourage 

organizations to post their network-link:ed data to the USGS Sc1enceBase, National Hydrography Dataset Unked 

Data Registry. 

Child Items (6) m~ 

1±1 Coas al geomorphology and vulnerability to sea level rise at the National Hydrography Dataset Coastline 

~ Gage Locations (GageLoc.shp) indexed to the NHDPlus Version 2 1 stream network 

1±1 • National Recreation Rivers Database 

1±1 ii NHD Point Events (Snapshot from 4/1212016) 

1±1 WBD HU12 Pour Points derived from NHDPIUS 

1±1 ii Wild and Scenic Rivers (Snapshot from 12/ 15/15) 

Go to ~ @I View ~ (I- Manage ~ 

Map » 

Spatial Services 
ScienceBase WMS : 

lhttps:/lv.'l'lrw.sciencebase.gov/catall i -

Associated Items 
• related to Metada aWizard ~.., 

• related National Wild and Scenic Rivers in the 

U.S. ,? 

1§ View Associated Items 

% Associate an Item 

Tags 
Theme : Area event, Catchment based indexing. 

Catchment indexing, Gaging station , HEM, Hydro 

linked data. Hydrographically linked data, 

Hydrologically linked data, Line event, Linear 
event Linear referenced. Unear referencing, 

Linked data, NHD, NHDPLus. National 

Hydrography Dataset, Point event. Polygon event. 
Polygonal event, stream gages 

Provenance 
Data source : Input directly 

National Hydrography Dataset, U.S. Geological 

Survey, Reston, Virginia . 2002 -2016 



~ National Hyd rog@pl,yOata X 

+- C ~ El https://www.sciencebase.gov/catalog/item/530d0115e4b08f991722dce3 

:=· Apps L] Happy L] sugar L] finan aid ~ Google News L] EPA L] usgs L] news j Jira ~ News * Bookmarks L] PRO X USGS Confluence ['l Quicklime 

National Hydrography Dataset Linked Data Regis ... 
levels. as well as reseaith. conservation, academic , and industry oiganizations. USGS ellt-Ourages oiganizations •ho 
link their data to the NHD to sh.are ttteirdata. To tlrnt end, we now encourageofllanizations to post their netwolk­
linke<I data to the USGS Sci'enceBase, Narional Hydrogmphy Dataset Linked Data Regisliy. 

Child Items (6) .i. . I 
l±l a Coastal geomofl)hology and vulnerability to sea le>Jel lise at tile National Hydrography Dataset Coastline 

LE: Gage Locations iGageLoc.shp/ indexed to the NHDPlus Version 2.1 stream network 
l±l a National Recreation Rr1ers Dat&base 

ffi a NHD Point Events (Snapshot from 4/-12/2016) 

ffi ia WBD HU 12 Pour Points derived from NHDPlus 

l±l a 1A11d aoo Scenic RN!lrs (Snapsh1>I from 12115115) 

Contacts 

Contact: Alan H Rea, Michael D Tinker 
Editor : MictJael D. Tinker 

Attached Files 
Cl~k on tttle to download indiviclual filas attached lo th.is nem or ..!. download all files listed below as a compressed file. 

.!. HydroLinkedstarterlemplate_FGDC.xml a 2016-07-03 mdlinker@usgs.gov 3.33 
·suwested Tags for Hy<lro Linked Data Metadata; Sample \ iew 12:-8 KB 

FGDC meladata ten plate XML· 
Original Metadata 

.! suggested hydro linked data tags. txt Ii 2016-07-03 rndtinker@usgs.gov :,as 
12:58 Bytes 

Related External Resources 
Type: Web Link 

USGS Onrine Meta<lata Edttor (OME) https:llv.ww 1. usgs.gov/csas/ome/edttm htm 

Purpose 
U.S. Geological Survey has placed thase hydro linked datasets here in to demonstrate use of FGDC con pliant 
metadata and seaithable tags suttable for other hy<lro linked datasets. If you have data link Bf! to the M HD or 
NHDPlus. we suggest that you tag your data wtth keyword themas in tile ttem's metadata similar to how we have 
tagged the datasets in this community. There ar,; several ways to create metadata for your ttems for use in 
ScienceBase: 1) Directly enter the tags in ScienceBase as free text. 2) The Esli metadata ednornative to AreCatalog. 
3) The USGS Online Meta<!ala Ecf~or at <https:llwww1 .usgs.govlcsaslome/edttochtm>, 3) The USGS 
MetadataW12ald, a python sclipt wtth graph.ical user interfaoe that can be used in AreCatalog. This tool is 
downloadable from ScienceBase, and also linked to this community as an associated ttem. 4) Othercommeitial XML 
edttors, such as XML Notepad. 5) Finally, we have attached a text file wtth sug~ested hydro linked data tags, as well 
as a metadata template, HydrolinkedStarterTemplate_FGDC.xml. 

Additional Information 

Communitv Extension 

Goto~ Q- Manage ~ 

Theme : Area event, Cate hment based in<lexing, 
catchment imlexir,g, Gaging station, HEM, Hy<!ro 
linked data, Hydrograptiically linked data, 
Hydrologically linked data, Line event, Linear 
event, Linear referenced, Linear refereming, 

Linked data, NHD, NHDPLus, National 
Hydrography Dataset, Point el/en!, Polygon event, 
Por19onal event, stream gages 

Provenance 
Data source: Input directly 

National Hydrngraphy Dataset, U.S. Geological Survey, 
Reston, Vifllinia. 2002-2016 

Audit History _:_ 
Created : by nlatysh@usgs.gov 

on Tue Feb 2513:46:13 MST 2014 
Updared: by mdtinker@usgs.gov 

on SunJul0313:14:17 MDT2016 

Permissions 0 

Readable By: ~NHERITED) 
PUBLIC 

Writable By: 
ROLE: NH DEvents _Autnors 
USER: ahrea@usgs.gov 
USER:mdtinker@usgs.gov 
USER: sat hele@usgs.gov 
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::1/j Gage Locations (Gageloc., X 

+- C ~ E1 https://www .. sciencebase.gov/catalog/ilem/577445bee4b07657d1 a991 b6 

: : · Apps L] Happy L] sugar L] finan aid ~ Google News L] EPA L] u.sgs L] news i Jira e;-- News * Bookmarks L] PRO X USGS Confluence Cl Quicktim,, 

~USGS · 
'f.c,ence for .1 chanr,,nq world 

/ ~ _SctenceBase-Catalog Communities Add Item My Items More. Help· !i! mdl1nker@usgsgov. 

Communities - Nabofllll Hydrograph.y Datas .... - Gage Locations (GageLoc.sh 

Gage Locations (Gageloc.shp) indexed to the NHDPlus Version Goto . 

2.1 stream network 
@I View • (> Managi; • 

Dates Map » 
Publication Date : 2015-01-01 

Time Period : 2012-01-01 

Citation 
US Environmi;ntal Protection Agern:y, and US Geological Survey, 20150101. Gage Locations (GageLoc.shp) indexed 

to the NHDPlus rsion2.1 stream network: . 

Summary 
The locations of approximately 26, ODO current and llistolical U.S. Geological Survay (U SGS) surtace-water monttoring 

gaging stations have been in<!exed to the NHDPlus Version 2.1 stream network Part of tile USGS National Water 
lnfonnation System (NWIS). tllese gaging stations measure water flow and water levels in streams and lakes. The 
NH DPlus V2 stream network locations for tllese gaging stations differ from stations' latttude/long nude provided io 
NWIS. The NWIS coon:finates are frequently not coincidenet wtth th.e NHDPlus stream network. 

Contacts 

Poim of Contact: U.S. Environmental Protection Agency 

Distributor: U.S. Environmental Prutection Agency 
Meta data Comact: U.S. Environmental Protection Agency 

Originator : US Environmental Protection Agency, US Geological Survey 

Attached Files 
Click on tttle to download individual files attach.e<! to th.is item or.! download all files listed below as a compressed file 

Shapefile: .!. Gageloc.zip 

.!. GageLoc.dbf Ii 2016-06-29 16:02 19.55MB 

.! GegeLoc. prj Ii 2016-06-29 16:02 167 Bytes 

.! GageLoc.shp 2016-06-29 16:02 1.18MB 

.!. GageLoc.shp.xml a 2016-06-29 16:02 16.8S KB 
Original Metadata View 

.!. GageLoc.shx 2016-06-29 16:02 220.13 KB 

Related Extern I Resources 

NOt,TH 

r··-----------· 
! 
i i 
: I 

~ ---·-------· --·· ---·--·---· ------------.. .J 

Spatial Services 
ScienceBase WMS: 

§ttps:llwww. sciencellase. govlcata~ i. 
ScienceBase WFS : 

lhttps:lllwtw.sciencebase.govlcata~ i. 

Communities 
National Hydrography Dataset Linked Data 
Registry . 

Associated Items 
-- '' 

Tags 
Categories : Data 
Theme : Gaging station, HEM, Hydro rinke<! data, 

Linear referencing, Lin~e<l data. NHD, NHDPlus, 
Point ewnt, Stream gages, hydrograph ic 
staJctures, inland'l\'aters, structure, water qualtty 

Types : Cttation, Dowrrloedable, Map Service, OGC 

WFS Layer, OGC 1A'MS Layer, Shapefile 

Provenance 
Data source: lnpu1 directly 

I\ 11rl i+ 1-1 i +,_n, 
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~ Edit Item - ScienceBase-Ca X 

C ~ B https://www.sciencebase gov/catalog/item/editForm/577445bee4b07657dla991 b6 

L] sugar L] finan aid ia;" Goog le News L] EPA L] usgs L] news j Ji ra 

::d it: Gage Locations (GageLoc.shp) indexed to the NHDPlus Version 2.1 stream network 

Wilen Wllere How Tags Files (5) Extensions (1 I 

.. au ,. ' fr '·-·· u ·-t,-
Gageloc.dbf failed I Remow 11 Retry I I I 

Gageloc.prj failed [ Remove I [ Retry J I I 

Gageloc.snp failed I Remove 11 Retry I I I 

Gage Loe. sh p.xml text/xml failed 
~ '--'--='LJ 

Gag eloc. shx failed I Remove I [ Retry I I I 

Save 0 Cancel 0 Delete Item 0 

Accessibility FOIA Privacy PoITcies and Notices 

U.S. Department of the I nterior I U.S. Geological Survey 
URL : https://w1•1w .sciencebase.gov/cata log/ item/editForm/577445bee4b07657dla99lb6 
Contact I nforma t ion: sciencebase@usgs.gov 
Page Last Modified: Wednesday, June 29, 2016 

ScienceBase-Cata log Version: 2.1 12 I Feedback I Support I ScienceBase Notify 

..... -

External Sources 

-----

Found FGDC Metlldlta-

An FGDC metadata file was found among the uploaded files. Base the 
ScienceBase item record on this data? 

l Load Item from FGDC Meta data - Replacing Existing Values j 

l Update Missing Item Data from FGDC Metadata 11 I. cancel j 
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~ Edit Item - ScienceBase-Ca X 

+- C ti B https:/fwww scie nee base gov/ catalog/ilem/editForm/577 445bee4b07657d 1 a991 b6 

: : ; Apps L] Happy L] sugar L] finan aid ~ Goog le News L] EPA L] usgs L] news i( Jira a;" News * Bookmarks L] PRO X USGS Con~uence C'] Quidctime. 

Edit: Gage Locations (GageLoc.shp) indexed to the NHDPlus Version 2.1 stream network 

What From Extensions (1) Exte rna I sources 

Tftre 

Folder 

!search for an item . 

Se.le,ctfrom T r.ee 

Subtltle ~ 

Body .. 
G 

The locations of approx imately 26 ,000 current and historical U.S. Geological Survey (USGS ) sulface-water monitoring gaging stations have been indexed to the NHDPlus Version 2.1 stream network. Part 
of the USGS National 'Nater Information System (NWIS). these gaging stations measure water flow and water levels in streams and lakes. The NHDPlus V2 stream network locations for these gaging 
stations di1fer from stations' latitude~ongitude provided in NWIS. Th e NWIS coordinates are frequently notcoincidenet with the NHDPlus stream network. 

~ -
Citation US Environmental Prote-ction Agency, and US Geological Survey, '.!0150101, Gage Locations (Gageloc.shp) ir>dexe<! to the NHDPtus Version '.!.1 stream network: . 

J 
Purpose 1 The purpose of this dataset is to provide the locations of USGS gaging stations in<!exed to the NHDPlus \krsion 2.1 linear stream network. Consid.erable review and revision l!as gone into the NHDPlus locations provided in this 

:I dataset. For each USGS gaging station, tile station ID, and the NHDPlus Reachcode and Meastrre are provide<!. The ComlD (common identifier) of ttte NHDFlowline feahrre of the gage locatioo is also given. These lin~ages to 

the NHDPlus linear stream networ enable Ute use ofltusse gaging stations for a variety of hydrologic analysis applications. Examples in<:looe the development of regional or national statistical models of streamflow and water-

Rights 
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~ Edit Item - ScienceBase-Ca X 

+- C ~ el https:/fwww scie nee base gov/ catalog/ilem/editForm/577 445bee4b07657d 1 a991 b6 

L] sugar L] finan aid ;;;;- Go09le News L] EPA L] usgs L] news '!{ J,ra ia,' News 

Edit: Gage Locations (GageLoc.shp) indexed to the NHDPlus Version 2.1 stream network 

Wllat From Who When Wile re How Tags Files (OJ Extensions (1) 

Tag Type: Tag \ocabulary: Tag Term: 

loplion31 L::J lopbonal l:J !Type tag name 
.,;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;!:=-..;;;;;;;;;;;;;;;;.--------'-

Tags by Type 

• Browse category 

• Data [X] 
• Browse Type 

• Citation [XJ 
• Shapefile [XJ 
• Downloadable [XI 
• Map Service [XJ 
• OGC WMS Layer [XI 
• OGC WFS Layer [XJ 

• Theme 

• water quality (i) [XJ 
• hyd rog rap h ic structures (i) [XJ 
• structure (i) [X] 
• inlandwaters (i) [XJ 
• Point event (i) [XJ 
• NHD (i) [X] 
• Gaging station (i) [X] 
• Hydro linked data (i) [X] 
• Strea m gages (i)[Xl 
• Linear referencing (i) [XJ 
• Lin ked data [i) [XJ 
• HEM (i)[X] 
• NHDPlus (i) [X] 

Save Ci cancel 0 Delete Item 0 

Accessibifity FOIA Privacy Policies and Notices 

U.S. Department of the Interior I U.S. Geological Survey 
URL: ht tps ://ww1•1 . scienceba se .gov / cata l og/ it emjeditForm/577445bee4b07657dla991 b6 
Contact Information: sciencebase@ usgs.gov - ... .. ,... . .. . . . -

L:J 

Exte rna I sources 

Add Tay Ci 

A.g~-
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Hydro 
Linked 
Data

Metadata
TAGS

ScienceBase item 

Communities

Build a Community!

Web Services

XML 

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 
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Summary of benefits of ScienceBase

■ Web services for downstream applications

■ Honors FGDC-compliant metadata

■ ScienceBase data can be accessed by scripts

■ ScienceBase offers a place for you to store and share NHD hydro 
linked data

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 
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Questions? Feedback?

USGS ScienceBase

https://www.sciencebase.gov/catalog/

Michael Tinker
U. S. Geological Survey
National Geospatial Technical Operations Center
mdtinker@usgs.gov
hem@usgs.gov
303-202-4476

II USGS • The National Map 
.clt#aforac/tant/llllWfllld You r Source for Topographic Information 

https://www.sciencebase.gov/catalog/
mailto:mdtinker@usgs.gov
mailto:hem@usgs.gov


Other Updates

NHD and WBD
– Expect to upgrade to 

new database 
version with rest of 
National Map 
Databases as early as 
Nov. 2017



Other Updates
NHD/WBD Tools 
Status

Editor Tools:  Now at 
ArcGIS 10.5
• NHD: version 6.4.0.1
• WBD: Very Soon  
• HEM: version 2.9.0.1
• Other Tools: Soon

New Stewardship 
Website now in Beta.

• Danielle Favreau, IDWR



Other Business?



Upcoming Events
• IGC-EC Meeting

– Sept. 28, 2017 Boise, ID

• Northwest GIS Conference
– October 9-13, 2017  Boise, ID

• AWRA Annual Conference
– Nov. 5 – Nov. 9, 2017  Portland, OR

• IWUA Annual Convention
– Jan. 16 – Jan. 18, 2018  Boise, ID



Contact Information:
Danielle Favreau, Idaho WBD & NHD Technical Point of Contact   Danielle.Favreau@idwr.idaho.gov

Linda Davis, Idaho Principal Data Steward     Linda.Davis@idwr.idaho.gov

NHD.WBD@idwr.Idaho.gov

Website Information: http://idwr.idaho.gov/GIS/NHD/

March 15, 2018

mailto:NHD.WBD@idwr.Idaho.gov
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Create a river miles layer from NHD HR: 

A common question I am asked in regards to hydro data is how to calculate river miles, so this is 
a way to do that: 

1. Since USGS distributes NHD in Geographic Coordinates, NAD 83, you’ll have to give your 
data a projection if you want to measure with it. I like UTM but you can use whatever 
projection your state uses. So following my lead, you’ll want to set your map coordinate 
system to UTM Zone 12, NAD 83 so you can measure in meters (the demo is for a place 
in Idaho). I just do this in the map frame’s coordinate box but you could reproject all of 
your data… 

 

2. Next, set up your NHD data. 

a. Open the attribute table of the NHDFlowline layer. 

b. Open the Table Options menu and choose Select by Attributes. 

c. Create a query to search for all reaches identified as the Bear River: "GNIS_Name" = 'Bear 
River' 

Data Frame Properties 1_3;U 

Alyiotation Groups I Eldert Indicators I Frame . I Size and Position I HTML Attachments 

General I Data Frame I Coordinate System I llk.mnation I Grids I feahxe Cache 

€i) NAO 1983 UTM Zone 4N 
0, NAO 1983 UTM Zone 5N 
ai) NAO 1983 UTM Zone 6N 
0 NAO 1983 UTM Zone :TN 
9 NAO 1983 UTM Zone BN 

0 NAD 1983 UTM Zone 'lN 
G) NAO 1983 UTM Zone lON 
(I) NAO 1983 UTM Zone 11N e NAO 1983 UTM Zone 12N 
t,\ 1'l lll'\ 1no, 11Ta ~ -Y--

Current coordinate system: 

NA0 _1983_UTM_Zone_l2N 
WKID: 269U Authority: EPSG 

Projection: Transverse_Mercator 
False_Easting: 500000.0 
False_Norl:twlo: 0 .0 
Central_Meridian: -111.0 
Scale_Factor: O. 9996 
Latitude_Of_O'igri: 0.0 
Lnear Unit : Meter ( l.O) 

I Transformatioos ... 
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d. In the attribute table, you should see 39087 features selected.  

3. Right-click on the NHDFlowline layer and select Export Data.  

a. Navigate to the GDB and save the selected features as a new feature class called 

BearRiver. 

b. Add the exported data to the map as a layer. 

4. Clear selected features and close the attribute table 

5. Zoom to the extent of the BearRiver and turn off all other features. 

 

 

Select by Attributes 

Enter a WHERE dause to select records in the tabl:! window. 

Method [ Create a new selection ~I 
FDate ~ 

.• 

Resolution D 
GNIS_ID 
GNIS_Name 

l.engthKM -
GJEJ~ ~sear Canal' A 

CD B ~ °&d1 C e~' D 
'Bear Lake Outlet' 

c=JB~ 1Bear River' 

~sear River Canal' -
[J~ OD~ < I "' I • 
~ ~ ~ [ Get Unique Values [ Go To: 

SELECT· FROM NHDRo~ine WHERE: 

GNIS_Name ; "Bear River' 

~~~~~ 

I 
1-

.A,,pv 11 Oose 

( 
( 

f 
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6. Let’s dissolve the 39087 segments to create a single flowline. 

a. From the toolbox, we will use the Dissolve tool, which is found under Data 
Management Tools-Generalization. 

b. Select the BearRiver layer for Input Features. 

c. Navigate to the NHDPlus_H_1601_GDB. and name the new feature class 

BearRivDis. 

d. Check the box next to GNIS_Name under the Dissolve_Field(s) field. 

e. Click OK to run the tool. 

 

7. Right-click the NHDPlus_H_1601_GDB in ArcCatalog and select New>Feature Class. 

a. Create a point feature class called BearRivMiles. 

b. Select Geographic Coordinate System:GCS_North_American_1983, Datum: 
D_North_American_1983, Prime Meridian:  Greenwich, Angular Unit:  Degree 

c. Click through the rest of the dialog and click Finish. Right click on your geodatabase and do a 
refresh. 

8. Right-click BearRivDissolve and select Edit Features>Start Editing. 

9. Right-click BearRivDissolve and choose Selection>Select All. 

10. From the Editor dropdown menu, select Construct Points. 

11. In the Construct Points dialog, confirm that BearRivMiles is the Template. 
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a. Under Construction Options, choose Distance. 

b. Enter 1609.34 (this is how many meters are in a mile). The data frame is in meters. 

c. Check the box next to Create additional points at start and end.  
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d. Click OK. 

e. Save edits. Stop editing. 

12. If you zoom into the BearRivDissolve layer, you can see that there are points every mile 
along the Bear River. If you wanted to be able to identify which mile is which, you can add a 
field to the BearRivMiles layer called Miles , Type Long Integer. 
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a. Use Field Calculator to populate Miles with the contents of OBJECTID. 

 

b. You can then label each point with its river mile number.  
I think you get about 490 miles. 

 

Alternatively, you could look at the attribute table for flowlines and find the LengthKM column, 
this represents length in kilometers. If you want miles you have to divide length in KM by 
1.609344 to get river miles. Add a new column and call it RMiles or something like that. Go into 
an edit session on this layer, then use the field calculator to make this string 
“LengthKM/1.609344” and it will give you miles in that column. Then select by attributes, for 
Bear River, save the selection as a separate file, then do the same thing. 
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