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“Fund and revive the National Hydrological (sic) 
Dataset for California to improve high-quality 
framework geospatial data and the precision and 
accuracy of mapping and scientific studies. “

Aerial view of Lake Oroville's 
Enterprise Bridge on October 23rd, 
2015 showing the water level at 48 
percent of historical average or 29 
percent of total capacity.
photo credit: Zack Cunningham, DWR
https://pixel-ca-dwr.photoshelter.com



Funding WIN!



NHD Stewardship Partners
Editing work is done via Interagency Agreements with sub-stewards

Geographical 
Information Center 
at California State 
University, Chico

Center for Geospatial Science 
and Technology at California State 

University,  Northridge

Other partners, to date:

• CA Department of Fish & Wildlife – Funding to add CA Streams and CA Lakes to NHD

• CA State Water Resources Control Board – Linked Water Rights & Water Quality Data to NHD

• U.S. Forest Service – Trained editors improved data for USFS lands 

• Los Angeles County Public Works – Added stormwater connectors to fill urban area void

• Marin County Collaborative – Funded LiDAR, Imagery, Veg Mapping, and Elevation-Derived Hydrography

• Redwood National and State Park – Trained interns as editors to add density and accuracy

https://www.nspdc.csuchico.edu/#/gic
https://www.nspdc.csuchico.edu/#/gic
https://www.nspdc.csuchico.edu/#/gic
https://www.nspdc.csuchico.edu/#/gic
https://www.csun.edu/center-for-geospatial-science-technology
https://www.csun.edu/center-for-geospatial-science-technology
https://www.csun.edu/center-for-geospatial-science-technology


https://data.cnra.ca.gov/dataset/
national-hydrography-dataset-nhd

https://data.cnra.ca.gov/dataset/national-hydrography-dataset-nhd
https://data.cnra.ca.gov/dataset/national-hydrography-dataset-nhd




Relationship with CA DWR and NHD

• NHD substewards since 2013

• Multiple partnerships and NHD projects

• CA DWR partnership and NHD 
stewardship since 2016

o Main Goals:

✓Statewide comprehensive 
updates

✓Awareness and engagement

• Expertise in California hydrography and hydrographic 
representation in geospatial data

o Authored and implemented hydrographic 
editing business rules for NHD in CA

✓USGS and USFS-supported

✓Collaborated with many, many stakeholders 
to get their local knowledge and input into 
the NHD

• Moving away from NHD and toward 3DHP



LA County EHD Project: Overview

Overarching Goals

• Develop EDH Workflows

• Develop EDH Toolsets

✓ Building New Efficiencies

✓ Incorporating Customization

• Develop Documentation

• Produce EDH

✓ USGS EDH Compliance

✓ 3DHP Compliance

• NHD GeoConflation

Tool/Process 3
For Loop Iteration

Linework
Input 

Parameters

DEM
Input 

Parameters

Tool/Process 1

Derive Streams as Line (ESRI)

Tool/Process 2
Thin Hydrology Lines (ESRI)

Linked Toolset for Processing



LA County EHD Project: Overview
Overarching Goals (cont’d)

• Leveraging established expertise from 
NHD Program

✓ Parallels between NHD and 3DHP

✓ Knowledge of the state’s 
hydrography

✓ Quality and consistency beyond 
common standards

• Share all deliverables with DWR and 
the public

• Engage with stakeholders and partners

✓ LA County Public Works

✓ ESRI Water Resources Contacts

✓ USGS

• Assist CA DWR to transition their NHD 
Program to a 3DHP Program

3DHP for CA

Open

Collaboration
Sharing

Mutual Benefits

Transparent

Efficiency Building

Partnerships



Project Area
• 8 participating HUC10 watersheds

• Wildland/forest area focus

• Dense urban areas excluded

• ~1,050 sq. km total area

→ More challenging areas will be included 
in future work!

✓Areas with high tree canopy cover

✓Flat areas with agriculture

✓Arid areas

LA County 
Landcover Type

Urban

Wildland

Participating HUC10 Watersheds:

1807010602 1807010603

1807010604 1807010605

1807010606 1807010700

1807020307 1809020804



EDH Process: Overview

Raw DEM
Hydro-

Conditioned DEM
Extracted Hydro 

Features
QL1 or QL2 LiDAR

3DEP (USGS)

Workflow Testing California



Mill Creek Watershed 
(HU12: 180701050102) 

in central LA County



Elevation Derived Flowlines



Hydro-Conditioning

Raw DEM Hydro-Conditioned DEM



Solving for Barriers



Common Barriers

• Barriers can include
• Roadbeds/Culverts

• Dams (small and large)

• Very small bridges (rare)

*Credit: After Wildfire NM



Automation to Solve for Barriers



Automation to Solve for Barriers



Extracting Z Values

• Points collected in 3D point, pointZ

• Lines collected in 3D line, polylineZ
• Stream/river lines shall have a downstream 

gradient with each vertex having the same or 
lower elevation value than the preceding 
vertex.

• Polygons collected in 3D polygon, polygonZ
• Lake/ponds and reservoirs shall be flat and level 

with a single elevation value for every shoreline 
vertex

*Credit: ESRI



Quality Control

• QC Process
✓Takes advantage of our previously 

trained NHD editors that know and 
understand NHD features and rules 
for manual QC

✓Implement automated QC that flags 
potential issues for manual review

✓Use Geomorphons for 
omission/commission

✓Pourpoint check and enforcement *Credit: ESRI



Next Steps for the Project

✓Deliver Provisional EDH data and build toward meeting 3DHP 
hard requirements

✓Continue engagement and outreach in collaboration with DWR

✓Additional projects in varied topography types

✓Continue working with ESRI regarding tool improvement and 
process enhancements

➢Deep learning for better roadbed capture

➢Build out utility to automate the use Geomorphons

✓Present results at ESRI UC in July

✓Continue to provide experience and training for students in EDH

Tool Suite Building

Innovation
• More Efficient QA/QC 

Methods
o Geomorphon

Integration
• Deep/Machine 

Learning Methods
• Further Engagement 

with USGS and ESRI

Presentations
• ESRI UC: July, 2023: 

San Diego, CA

More to come!



Thank you!

Joel Osuna-Williams

joel.osuna@csun.edu

Center for Geospatial Science and Technology

CSU, Northridge

Erik Fintel

efintel@csuchico.edu

Geographical Information Center

North State Planning and Development Collective

CSU, Chico

Jane Schafer-Kramer

jane.schafer-kramer@water.ca.gov

Geographic Data Specialist 

Department of Water Resources, Division of Planning

mailto:joel.osuna@csun.edu
mailto:efintel@csuchico.edu
mailto:jane.schafer-kramer@water.ca.gov


https://pixel-ca-
dwr.photoshelter.com/

Thanks!
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