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What are River Morphology Data

River Planform

Main River

River Bathymetry
Sediment



Need for River Morphology Data

Engineering Projects

Navigation

Flood Modeling and 
Mapping

River Restoration and Ecological Studies



How to Obtain River Morphology Data

Total Station Survey

Boat-mounted Echo-sounders

Field Surveys ς resource and 
scale limited

Aerial Surveys ς not universal

Download  data ς mostly not usable

What do I do?



RIMORPHIS ς River Morphology Information System
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Community

Vision www.rimorphis.org

ñbring river morphology data and tools on a 

single platform for research and education 

through community engagement and co-

productionò

A platform for: 

(i) accessing river morphology data

(ii) pre-processing data to deliver in a user-specified format 

(iii) Visualizing data in 2D and 3D; and 

(iv) downloading and/or publishing



NSF Collaborative Research Project

River Morphology Data and Analysis Tools (RiverMorph ς now RIMORPHIS): 

A Web Platform for Enabling River Morphology Research

Awards: #1948938 - #1948944 - #1948972 - #1948940

(August 2020 ς July 2024)



RIMORPHIS Framework

PointsĄcros-sectionsĄreachĄstream networkĄcatchment
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River Morphology Information System

(RIMORPHIS)

rimorphis.org

Cyberinfrastructure Overview



Rimorphis API

Communicating w/ Platform Data 
and Services

Data Resources

Database Specification and 
External Resources

Referencing System

NHDPlus High Resolution

Analytics & Sharing

Cross-Section Processing 
(Automatic and Manual)

Data Visualization

UI ς Map-based 3D Geospatial 
Representation

Data Exploration

UI and Visual Browsing
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RIMORPHIS

Project Website
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RIMORPHIS Project Website
rimorphis.org



RIMORPHIS

Cyberinfrastructure
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Overview - Version 1

RIMORPHIS System Architecture
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RIMORPHIS

Referencing System
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RIMORPHIS Referencing System
NHD Plus HR Data Organization

HUC4 Catchment NHD Catchments

07

Flowlines & Junctions
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RIMORPHIS Referencing System
NHD Plus HR Data Organization

NHD Geographical UnitNHD Plus Catchment

ÅNHD developed this system by further partitioning HUC 12 areas in a 
way that each catchment will at most contain one flowline, ideally* .

ÅFor more info, see pages 32 -37 in the NHD Plus HR documentation .

*There can be various kinds of outliers in NHD data.

NHD Plus Flowline

ÅA flowline is defined in connection to its NHD Plus catchment.

Å It has a bunch of associated data available in multiple tables.

NHD Plus Junction (i.e., Node)

ÅA node is the uppermost point of the flowline geometry. ( Source)

ÅNode types: Within network, Network start, Network end, 
Nonflowing. (For more info, see page 42 of documentation )

https://pubs.usgs.gov/of/2019/1096/ofr20191096.pdf
https://usgs-mrs.cr.usgs.gov/SPECX/lookup/lookupSearch?reportType=Data+Dictionary&tnmTheme=2&layer=-1&editionSpecification=-1&scale=-1&table=1&submit=Submit&__ncforminfo=GsXM-_DLF8iqpFamQ-pOGFo7vLzAspjni8YX69UyvCNoTSVZO2vaAxIIaIBP_HwAybmeti0-GuJKNK5ogrdR8CGf9FDnxI4ERjdmC0zgO8g2366dH6GD-V8rzmjskopbSCUTYd52y3wL5fQ7FBGFpepswM8Ayfu5pnNgE6kFBlTHS5ShqHW8vV6uRCxvKZxMnDNjEnS64fR_EwVrW6TaZD5UypcK7-xYXtF_8alq1UShxEYekgbBnz-RqySoRFybWz1vRcm8dtV2JmkTwoUZBBd4Dbdlu-7gQpstRQDRhCXkIeAccDqVGAwe-WjkcGbxWLdf6_aXwKqGl4av8uJKY2TiJMjM8KxfzoBM3Qr5wxhmHhItmmPRX53VdTsFsZcI2dsnKJD9PVjOLKKf1KOj2VGY5QHn9xCoWdypI03vMvUXI0REeHfTgj4XgpuYuJDETZnpKoXK--8%3D
https://pubs.usgs.gov/of/2019/1096/ofr20191096.pdf
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RIMORPHIS Referencing System
NHD Plus HR Data Organization

HUC 2,4,6,8,10

shape

Flowline

NHDPlusID

Reach Code

Geometry

Length (Km)

HUC 12

shape

downstream

FlowlineVAA

NHDPlusID

Reach Code

Up & Down 
Flowline

Slope

Path Length

Ɏ

Flow

NHDPlusID

Direction

From Flowline

To Flowline

Node ID

Junction

latitude

longitude

Catchment

NHDPlusID

Geometry

Area (Km2)

See Table 16

https://pubs.usgs.gov/of/2019/1096/ofr20191096.pdf


Data Statistics for NHD Plus HR

RIMORPHIS Referencing System
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HUC2 Watersheds

~Data Size for HUC 07 (Upper Mississippi)

CATCHMENT FLOWLINE JUNCTION

Data 
Size

4.47gb 462mb 14mb

# of 
Records 1,148,826 627,746 623,616

~Data Size for HUC 05 (Ohio)

CATCHMENT FLOWLINE JUNCTION

Data 
Size

8.55gb 1.96gb 60mb

# of 
Records 2,194,880 2,214,488 2,182,492



RIMORPHIS

API & Data Resources

21



22

RIMORPHIS Data Model
Our database structure

* Some relationships, tables, and functions have been omitted for brevity.

HUC (4Ą8Ą12)

NHD Catchments

NHD Flowlines

Cross-Section 
Surveys

Sedimentation & 
Roughness

RIMORMPIS Hierarchy - v1
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RIMORPHIS External Resources
eHydro Cross Section Surveys

* eHydro  Disclaimer: ɈThe hydrographic surveys provided by this application are to be used for informational purposes only and should not be used as a navigational aid. Channel 
conditions can change rapidly and the surveys may or may not be accurate.ɉ

Coverage Survey Survey Data

GDB, Esri TIN, 
XYZ, KMZ



Visual Interface and Data Exploration

RIMORPHIS API (v1)
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RESTful API and SQL Queries

RIMORPHIS API (v1)
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Query Example : /api/postgrest/river_flowline?and=(foreign_id.eq.22000600016702)&select=geometry 
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RIMORPHIS Demo 

Data Exploration & 
Visualization



Map-based Visual Browsing

RIMORPHIS UI
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HUC Level Flowline Level Survey Level



Geospatial Data Visualization ς 2D

RIMORPHIS UI
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Geospatial Data Visualization ς 3D

RIMORPHIS UI
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RIMORPHIS Demo 

Analytics & Sharing
Cross-Section Processing



Cross-Section Processing Tool ς Fully Automatic

RIMORPHIS Data Analytics
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Cross-Section Processing Tool ς Fully Automatic

RIMORPHIS Data Analytics
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Cross-Section Processing Tool ς Manual 

RIMORPHIS Data Analytics
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Cross-Section Processing Tool ς Manual 

RIMORPHIS Data Analytics
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