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Once upon a time, if you needed to map water, you had blue lines on a US Geological Survey topo map. The map was on paper. And it served us well. and then computers happened, then this idea called Geographic Information Systems happened. And USGS made digital topo maps happen. And the US Environmental Protection Agency created a database, and the USGS connected their digital blue lines and such to this US EPA
 database. And they added connections, and flow direction,… and as the third millennium dawned, 
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the National Hydrography Dataset happened.  And it was good. But not great. So the folks at USGS reached out for help.  They asked the California Department of Water Resources to become the stewards of this dataset for the state of California. And DWR said…not much, for seven years. But behind the scenes, a small team of hydrography data superheroes worked tirelessly, writing budget change proposals and not taking no for an answer, year after fiscal year…
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For seven long years it remained a dream, a vision, until the 2016-17 fiscal year Governor’s Budget, there was a little pot of funding… for NHD Stewardship. …<click>...and it only took about a hundred years fewer than it took for the Chicago Cubs to win the world series...but I digress



What is the National Hydrography
Dataset?

Surface water features found on topographic maps
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But I know some of you are watching this and thinking, so what’s the big deal? It’s a map.
Well, yes, the NHD does represent water on a map, but the water isn’t just sitting there. It’s virtually flowing, in the correct direction (mostly), 


Drainage network of rivers and
streams

8.5-million mile network
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It’s got an 8.5 million mile network of connectivity


Completing the network through
waterbodies with artificial paths

7.58 million Waterquies
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It even represents water flowing through lakes and such
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And you can use it to trace flow upstream or downstream from any point on the network.
(Does anyone know what that dangling red line represents?)  Folsom South Canal


Organized by and Integrated with Hydrologic Units
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and it is organized by a series of nesting hydrologic units


Linear Referencing — Stream
“‘Reaches”
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It uses linear referencing to give each reach of each stream a unique identifying code


Linear Referencing — Stream
addresses
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and it has addresses along each reach


Linear Referencing — Data “Events”
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it allows for the creation of point events in order to associate occurrences such as flow gages, water quality stations, dams and weirs with stream reaches


Connecting the streamgage to the
network
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and connects these events to the network, using artificial paths to represent flow through bodies of water such as lakes and reservoirs, and yes, there are points and polygons in the NHD as well. You can how this is starting to look like a really useful framework for modeling and analysis...but wait...there’s more


Built by US EPA Office of Water
Integrates:
National Hydrography Dataset (NHD)
Watershed Boundary Dataset (WBD)
National Elevation Dataset (NED)

for Delineation of Catchments (local drainage
areas)

https://www.epa.gov/waterdata/nhdplus-
national-hydrography-dataset-plus
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NHDPlus is a suite of geospatial products that build upon and extend the capabilities of the National Hydrography Dataset (NHD), the National Elevation Dataset (NED) and the Watershed Boundary Dataset (WBD); it integrates these to create a hydrologically-conditioned surface to enable the delineation of a catchment (local drainage areas) for each NHD stream segment. The catchments are used to associate precipitation, temperature and runoff data with each stream segment for estimating NHDPlus stream flow.

Elevations along each stream are used to compute stream slope for estimating NHDPlus velocities used in time of travel analyses. In addition to stream flow and velocity, NHDPlus provides additional value-added attributes, including stream order and a group of attributes that facilitate rapid stream network traversal and query. NHDPlus catchments are used to associate other landscape attributes, such as land cover, with stream segments.
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How useful in that?  Well, here’s an example – in August 2015 , at the abandoned Gold King Mine in Colorado, an accident released approx. 3 million gallons of toxic-metals-laced runoff into a tributary of the Animas River. Folks downstream needed to know quickly how much time they had before the flow reached them.  Good thing Colorado is one of the states that DOES steward the NHD data for its state, so the data is quite complete and accurate.


ICWater QuickTrace — 8 day travel time
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ICWater Preliminary Results
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Emergency responders were able to use an application of the NHDPlus – IC Water, an Incident Command Tool for Drinking Water Protection – to correctly predict the travel times for the contaminant to reach the various water intake points along the Colorado River system.  It took 8 days to reach Lake Powell in Utah from the Gold King Mine
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But- there is much work to be done.  As it exists now, the NHD is a patchwork of varying density and resolution, as you can see in this snapshot. The dense areas were edited by the US Forest Service, to serve their business needs in managing the National Forest Lands. But they only do the edits within their administrative boundaries. And administrative boundaries can be very different from hydrologic boundaries.  One of the tasks of our new stewardship program is to coordinate with the US Forest Service editors, to make sure we understand and follow the same rules while working to improve the NHD, subbasin by subbasin.  We will work towards the goal of a more consistent and accurate statewide coverage, regardless of administrative boundaries.


The Vision of John
Wesley Powell
1834 - 1902
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https://www.good.is/articles/john-wesley-powell-s-watershed-states-map
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The 2nd director of the US Geological, Survey, John Wesley Powell, foresaw that water issues would be the principal bone of contention in the West. He therefore proposed that drainage districts, as shown on this map, should be the fundamental unit of government in the West. Alas, Powell's concept for state or district borders defined by watersheds will remain one of that biggest "What If's" in our nation's history.  But it is now our mission, in the California Natural Resources Agency, to make the data better, so the maps can be better, and with any luck, the decisions made by our leaders will be better.


Data Stewards Rock!

Jane.Schafer-Kramer@water.ca.gov

NHD Stewardship Program
Technical Lead for California
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