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Presentation Outline

● DATA CONSOLIDATION AND MANAGEMENT
● DATA SCHEMA DEVELOPMENT
● CAPTURE SPECIFICATIONS
● OPEN WATER DELINEATION
● GEOMORPHIC INDICATORS
● HYDRO ENFORCEMENT
● LINEWORK DERIVATION
● FEATURE SMOOTHING REQUIREMENTS
● NETWORK INTEGRATION AND FINALIZATION
● STAKEHOLDER FEEDBACK AND REVIEW
● OTHER CONSIDERATION
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Source Data Consolidation and Management

● Data downloaded or acces sed via  
s treaming s ervices .

● Evaluated for currency, accuracy, 
completenes s , and agreement with a ll 
other datasets .

● Arranged into projects  by individual 
proces s ing unit (typically HUC12)

● Buffering, Clipping, and Re-Projection, 
Standardization 

Master 
Database

USGS Lidar
Points, lines, 

rasters

Orthoimagery

USGS
NHD/WBD

Roads/Rail

NWI

State/Counties
Culverts
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Oregon lidar coverage (QSI/NV5)- 2002-present
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Data Schema Development

● Stakeholder engagement s upports  identification of State needs  when compared to USGS 3D HD
● Hydrology data  s chema developed to pres erve the combined complexity of USGS and State
● ETL s cripts  utilized to reduce complexity and finalize datas et for each us e cas e… USGS/ State

EDH 
Schema

State 
Schema

NHD 
Schema

Integrated 
Schema

ETL 
Script

NHD for 
USGS

NHD for 
State
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Capture specification

● Elevation data  reduces  s ubjective 
interpretation

● Strict guidelines  on topology and data  
agreement

● Specific feature clas s ification rules

● Ens ure you vendor and/ or partners  fully 
unders tand data  s pecifications  and have a  
method to addres s

● REQUIRES AUTOMATION FOR DERIVATION 
AND QC
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Feature Density

● 0.5 acre ponds
● Variable s tream dens ity (2-5x)
● Lands cape dependent LOE
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Data currency
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Open Water Delineation

Lidar derived breaklines will provide some of the boundaries, 
additional water delineation is required.

Object Based Image Analysis (OBIA)

• Lidar derived layers
• Terrain descriptors
• Lidar descriptors

• Initial Segmentation
• Homogenous objects (Slope, Intensity)

• Initial Classification
• Finds known water (Native Density)
• Finds known land (Slope)

• Contextual Classification
• Iteratively classifies water 
• Spatial relationship to known water 
• Unknown areas (nDSM, GD)

• Consistent and Reproducible
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Geomorphic Indicators

● DEM Filtering
● Geomorphon Clas s ification
● Topographic Opennes s
● Black Top Hat
● Curvature
● Sinks
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Hydro-enforcement

● Iterative proces s  to remove fals e 
obs truction to flow.

● Enforce known culverts
● Identify unmapped road cros s ings
● Evaluate s inks  and GMs  for channel 

s ignatures .

● Each enforcement classified as 
culvert (including “false” culverts)
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1) Fill Sinks
2) Calculate Flow

Direction Grid
3) Calculate Flow

Accumulation Grid
4) Define Stream

Definition Threshold

Stream Derivation

Examine the resulting 
stream definition for 

areas where flow 
appears artificially 

impeded

Run Flow 
Dir/Acc 

Routines

Enforce 
Breaklines in 

Model

Create Hydro-
Enforcement 

Breaklines

Automated Flowlines ready 
for manual QC and editing as 

necessary

Iterate 
Routines 

Apply GMIs 
and filter 
features
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Smoothing Requirements (XYZ)

● Cus tom smoothing utilities  required NV5 SmoothingArc SmoothingNo Smoothing
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Z Values

-Extract values from LiDAR data

-Enforce downstream flow and 
line direction for all single 
flowlines/double line streams

-Assign single elevation for all 
lakes and reservoirs

-Monotonic flow propagated 
through network
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Creation of Complete Networks

● Generate artificia l flow 
paths

● Integrate a ll features
● Ens ures  correct feature 

clas s ification and topology
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Agriculture Canals

● Non directional
● Super high dens ity
● Lots  of enforcement

● Requires  s election for 
inclus ion
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Non-intersecting crossing

● Pipes / conduits
● Elevation s eparation
● Impacts

● Connectivity
● Elevational smoothing
● Node placement/ agreement
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Subsurface Network Integration
CSO Networks are dynamic and 

complex!
Therefore…

It is important to establish the goal of 
the integration.   

Should all features be retained?

For DC’s purposes ->YES
End Goal -> Trace inlets to all possible 

outlets and vice versa

For NHD Purposes and Framework ->NO
End Goal -> map major flow routes 
making sure all areas of the city are 

represented
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Watershed Boundaries
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Other Considerations

● Conflation into National 
Databas e

● 3D NHD only one 
component of hydrology
● NWI
● Flow and Inundation
● Water quality

● Unified authoritative 
hydrologic datasets
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Conflation issues
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Conflation issues
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Conflation issues
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Stakeholder Engagement and Review

● Web interface 
● Comment and feedback 

utility
● Facilita tes  inges tion of 

local knowledge
● Stakeholder involvement 

ensures understanding 
and buy-in.



Thank You

Mischa Hey: mischa.hey@nv5.com
Melissa Christie: melissa.christie@nv5.com
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