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What are River Morphology Data
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Need for River Morphology Da
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Flood Modeling and
Mapping

River Restoration and Ecological Studies



How to Obtain River Morphology Data

Select Survey:

List is limited to 100 records. To see
older surveys, configure a custom
date range or zoom in on the map to
limit results.

District: CEMVN
Name: SOUTHWEST PASS -

l:l SHEET 5
Survey Date: 12/8/2023

Download: SW_05_SWP_2023
1208_CS

District: CEMVN

Name: SOUTHWEST PASS -
SHEET 4

Survey Date: 12/8/2023
Download: SW_04_SWP_2023

1208_CS

District: CEMVN
Name: SOUTHWEST PASS -

~ CQUEETEK
4 Survey List »

?

Boatmounted Echesounders k

What do | do?

Field Surveysg resource and Aerial Surveyg not universal

scale limited

Q ¢

District: CEMVN

Name: SOUTHWEST PASS - SHEET 4
Survey

ID: SW_04_SWP_20231208_CS
Survey Date: 12/8/2023

Download Data
Download PDF Plotsheet

Download datag mostly not usable



RIMORPHISRIver Morphology Information Syste

www.rimorphis.org

Vision
j RIMORPHIS
2
o %0/
River Morphology
Earth § Information System

S Sciences o

Community ?:_3

A platform for:
N _ _ () accessing river morphology data
hibring river morphology @)%tedhrodelding HftePtd deliverin fuser-specified format

single platform for research and education
through community engagement and co-
producti ono

(ii) Visualizing data in 2D and 3D; and
(iv) downloading and/or publishing



NSF Collaborative Research Project

River Morphology Data and Analysis ToBlsérMorphc now RIMORPHIS):
A Web Platform for Enabling River Morphology Research

Awards: #1948938#1948944 #1948972- #1948940

(August 202@ July 2024)
L
Q ]THE UNIVERSITY @T
PURDUE OF lowA P Universét;{; L?L gﬁjlorado

UNIVERSITY.
UNIVERSITY.



RIMORPHIS Framework

Data & Information Users

Web-basedbemplates

e search

e analyze

e visualize (map)

e assemble

e download

e access web services

f Watershed
_— . stream network
]

~
\ —-—

Cross section

Attributes
. e geometry
| Data Providers I « geomorphology datasets
(GIS, nonGIS)
. » metadata
Web-based f templates sl b

e upload
e archive
e classify
® process levees
e report

PointsA crossection®\ reachd streamnetworkA catchment



Tulane

2
T
0
A ,
O
=
Ad

O

o
(D]
=
o2
4
=
5 C
>



River Morphology Information System
(RIMORPHIS)

Cyberinfrastructure Overview

rimorphis.org

University of Colorado
Boulder




Agenda

. Referencing System
NHDPIlugdigh Resolution

. Data Resources

Database Specification and
External Resources

. Rimorphis API

Communicating w/ Platform Data
and Services

4.

6.

Data Exploration

Ul and Visual Browsing

. Data Visualization

Ul ¢ Map-based 3D Geospatial
Representation

Analytics & Sharing

CrossSection Processing
(Automatic and Manual)

11



RIMORPHIS

Project Website




RIMORPHIS Project Website

rimorphis.org

RIMORPHIS Workshop About Resources Contact

34 Annual Stakeholder Workshop

the River

Become a Data Partner Become a Beta User

Click the button below to fill out the Click the button below to become a
data partner sharing interest form RIMORPHIS beta user. Gain early

and we will contact you with more access to the system and help us

P ey S pNaie wnth vintir fandihansk



RIMORPHIS

Cyberinfrastructure




RIMORPHIS System Architecture

Overview- Version 1

rimorphis.org

Landing Website

Rimorphis Database
(Port IR

PostGIS

Roles & Quotas

PostgSQL

Database

J/main /backend
Platform Platform /api/postgrest (Port R )
Frontend Backend RESTTFul
[ — 1| ap
React App LTDDI s, Functions OpenAP! | Specification
- . - (auto | generated)
3D Visualization API Access
Visual Browsing CST Handling

\,

- oy

Optimization

Python Ecosys.

PostGUI Swagger-Ul

I sh 3

Rimorphis File System

Nodejs (Port ) I*

S—

Nginx

User Workspaces

15



RIMORPHIS

Referencing System




RIMORPHIS Referencing System

NHD Plus HR Data Organization

HUC4 Catchment — NHD Catchments —  Flowlines & Junctions

R R

z
Jon

AW A
Rt S
oo , :
RIS,

17



RIMORPHIS Referencing System

NHD Plus HR Data Organization

NHD Plus Catchment

A NHD developed this system by further partitioning HUC 12 areas in a

way that each catchment will at most contain one flowline, ideally* .

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

NHD Plus Flowline

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

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

NHD Plus Junction (i.&pde

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

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

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

NHD Geographical Unit

18


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

RIMORPHIS Referencing System

NHD Plus HR Data Organization

See Table 16

NHDPIlusID +<—= NHDPIusID +<—= NHDPIusID <+<—= NHDPIusID

Geometry Reach Code Reach Code Direction
Area (Km?) Geometry Up & Down From Flowline
Length (Km) ACHIINE To Flowline
Slope Node ID
Path Length
shape Y
shape

downstream

latitude

longitude

19


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

RIMORPHIS Referencing System

Data Statistics for NHD Plus HR

~Data Size for HUC 07 (Upper Mississippi)

| CATCHMENT | FLOWLINE | JUNCTION

Data

Size 4.47gb 462 .,
# of

rorords 1,148,826 627,746

~Data Size for HUC 05 (Ohio)

| CATCHMENT | FLOWLINE | JUNCTION

Data

Size 8'559b 1'96gb

# of

Records 2’194’880 2,214,488

14,

623,616

60,

2,182,492

SOURIS-RED-RAINY
IURI
UPPER
MISSISSIPPI\
07 |
ER MISSOURI
10L |
~ SOUTH
FRED W TENNEsage” *ToiTC
M LOWER =
~ MISSISSIPPI SOUTH
08  ATLANTIC
reuss wesT
12 SOUTH

HUC2 Watersheds

20



RIMORPHIS

APl & Data Resources




RIMORPHIS Data Model

Our database structure

RIMORMPIS Hierarchy - v1

HUC (4A 8A 12)

NHD Catchments

NHD Flowlines

Sedimentation &
Roughness

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

public

river_catchment_nhd
foreign_id bigint
parent_huc8 integer
area real

geometry geometry
public
river_catchment_huc
id bigint

huc_level integer

area real

name character varying(25
5)

state character varying(255)
down_catchment_id bigint

geometry geometry

public
spatial_ref_sys
srid integer

auth_name character varyin
9(256)

auth_srid integer

srtext character varying(204
8)

projdtext character varying
(2048)

@
public
river_flowline
id integer —|—
down_flowline_id integer
foreign_id bigint —*—
foreign_reach_code bigint
parent_huc8 integer
from_junction_id integer >0-
to_junction_id integer >‘-

from_junction_foreign_id big >'~
int

to_junction_foreign_id bigint

river_name character varyin
g(256)

length real
slope real

geometry geometry

public

river_junctions

id integer

down_junction_id integer >'
foreign_id bigint —f-

down_junction_foreign_id bi
gint

location point

@

public

cross_section_line

id integer +—
survey_id integer e
river_flowline_id integer e

foreign_flowline_id integer }o——

station_distance real

public
cross_section_point
id integer —+—-
point_order integer
latitude real
longitude real

altitude real

feature_id integer >0--

feature_type integer

public
roughness
value real
altitude real

cross_section_point_id inte >0—

ger

@

public

surveys

id integer
organization_id integer

contacts._id integer e
instruments_id integer }0—

starttimestamp timestamp w
ith time zone

endtimestamp timestamp wi
th time zone

public

sedimentation
value real
altitude real
type integer

timestamp timestamp with ti
me zone

cross_section_point_id inte }o—
ger

public
organizations
id integer

name character varying(25
5)

website character varying(2
55)

public

instruments

id integer

type character varying(255)

model character varying(25
5)

description text

public
contacts
id integer

name character varying(25
5)

email character varying(25
5)

role character varying(255)

phone character varying(25
5)

organization_id integer

L

s

>

22



RIMORPHIS External Resources

eHydroCross Section Surveys

Coverage Survey Survey Data

USACE Hydrographic Surveys powered by etydro = Columns: Sample data: Descriptions:
OBJECTID 45539 primary key for a SurveyJob
SURVEYJOBIDPK UM_15_MVR_20121017_CS_48334880_12A unique key for a SurveyJob
Select Survey: S
LR iitsd 1650 SDSID {094152C5-D47B-407E-89F6-B9BFBADA4FE3) Unique identifier for all
st s iimited to features and objects in the SDSFIE
records. To see older SDSFEATURENAME Upper Mississippi River Pool 15 Textual description of the data location
surveys, configure a SDSMETADATAID UM_15_MVR_20121017_CS_48334880_12A Metadata identifier
custom date range or SURVEYTYPE cs Survey Type (e.g. Condition Survey)
zoom in on the map to |
P UM_SP_SAF_20150316_CS_ 3 , O Z ) CHANNELAREAIDFK CEMVR_UM_15_MVR Channel Area Identifier Key
i 8545_8550 ; DATEUPLOADED 12/19/2019 5:27
District: CEMVP 1 ¢ USACEDISTRICTCODE CEMVR Abbreviation of USACE DistrictCode.
Name: POOL_06 District: CEMVP
UPPER MISSISS Name: SURVEYDATESTART 10/17/2012 12:00
1PPI POOL_SAF_UPPER_MISSISSIPPI 1 SURVEYDATEEND 10/17/2012 12:00
Survey Survey | S ) SOURCEDATALOCATION https://ehydro.blob care windows.net/ehydro-surveys/CE URL for the actual data in a compresse
D ID: UM_SP_PO, ID: UM_SP_SAF_20150316_CS_8545 \ | SOURCEDATACONTENT UM_15_MVR_20121017_CS_48334880_12A.DAT,UM_15 Schema of the source data
J 20220511_CS_7 Survey Date: 3/16/2015 ) 5 B 3
190_7200 > C SOURCEPROJECTION NAD_1983_statePlane_lllinois_West_FIPS_1202_Feet  Projected coordinate system
Survey PROJECTEDAREA 2038717
Date: 5/11/2022 SDSFEATUREDESCRIPTION Upper Mississippi River Pool 15 Feature Description (i.e. part/all of the ¢
Download Data DATELOADEDENTERPRISE 12/20/2019 7:58
DATENOTIFIED
z's"'c‘;go"tvgé PLOTSHEETLOCATION https://ehydro.blob core.windows.net/ehydro-surveys-od
ame: "
"UPPER_MISSISS SOURCEAGENCY CEMVR_DIS District ID and office cade
IPPI GloballD {EB69CTE5-8872-4690-8634-40508634A132}
Survey SHAPE_Length 0.49894288 Perimeter of the polygon
B roter o SHAPE_Area 204605 Avea of the polygon
a 2007210 geometry json object {} LatiLongs of the sounding locations. Tt
4 Sureylist b

Number of Surveys

* 77,901

1,246 last 60 days

GDB, Esri TIN,
| XYZ, KMZ

Last update: a few secon

graphics | Spatial Data Branch (OP-J), US, Army Corps

Powered by Esni

*eHydro Di scl ai mer: 3The hydrographic surveys provided by this appl nothe tisedoasa navigationalaid. Cleannals e d f,o0r i nf
conditions can change rapidly and the surveys may or may not be accurate. j



RIMORPHIS API (v1)

Visual Interface and Data Exploration

RIMORPHIS - Beta = RIMORPHIS API

53 Platform Database river_flowline
RIMORPHIS API
[ Ar
Tables and Columns Query Builder
Vil v AND
RESOURCES B contacts o
20 M river_name o contains ™
Lt B cross_section_line v Sauk
a Profile & Settings B cross_section_point v length | || doreater V|8
[ geography_columns N7
Options
B8 geometry_columns v
Row-limit *
[] Get exact row count
B instruments v 10
BB organizations v
Query Results (Displaying 7of 1 rows> Tip: Hold shift and click to multi-sort!
BB river_catchment_huc v
id foreign_id f.. parent_h... from_jun... to_juncti... river_name length slope
B8  river_catchment_nhd v an_ P - = = - - P g
20510 2200060... 7...70102020 22000600... 22000600... Sauk River 12.025 0.00146611 [ob
£ river_flowline 34395 2200060... 7.. 70102020  22000600... 22000600... Sauk River 6.579 0.00059128 [ob
® id 20710 2200060... 7...70102020 22000600... 22000600... Sauk River 5.973 0.00057258 [ob
26153 2200060... 7...70102020 22000600... 22000600... Sauk River 5.477 0.00001 [ob
SUBMIT FEEDBACK Q down_flowline_id 7
J 19373 2200060... 7...70102020 22000600... 22000600... Sauk River 4.198936 0.00246729 [ob
® foreign_id 21470 2200060... 7...70102020 22000600... 22000600... Sauk River 3.959 0.00001 [ob

BACK TO PROJECT SITE




RIMORPHIS API (v1)

RESTful APl and SQL Queries

RIMORPHIS - Beta

Platform

[ AP

RESOURCES

Profile & Settings

SUBMIT FEEDBACK

BACK TO PROJECT SITE

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

RIMORPHIS API

RIMORPHIS provides a read-only RESTful API to access resources provided as
part of the platform's database. The API provides access to chain-like querying
mechanisms to filter and join existing data for use by community users in their
existing ecosystems and data

ACCESS AND AUTHENTICATION

The API does not require an access token or authorization and can be freely
used in a manner that does not exceed reasonable request volume (i.e. fair
usage).

ENDPOINT

The endpoint to access the Data AP| of RIMORPHIS can be found below.
RIMORPHIS Data API relies on PostgREST and follows OpenAPI standards. You
can construct requests in the same fashion you would build an SQL query for
PostgreSQL. For more information on how to build requests, please refer to
PostgREST documentation.

https://rimorphis.org/platform/api/postgrest/{your-query-here}

RIMORPHIS API - GUI

RIMORPHIS data resources can also be explored, filtered, analyzed, and
downloaded via an interactive user interface.

The RIMORPHIS API interface can support bathymetry-related platforms and
research by providing an intuitive, accessible, and flexible API to discover data
and download it in desired file formats (e.g. CSV, XML, JSON)

Launch API Interface




RIMORPHIS Demo

Data Exploration &
Visualization




RIMORPHIS Ul

Map-based Visual Browsing

HUC Level — Flowline Level — Survey Level

[P & i
Map ~ NQRIH O i
- ARYLAND ‘
"‘th Trout BM . l_i_J
— genior Hig Nature
Sanctuary F“

NHD Flowline

river_._Mississi_
length:0.617
slope: 0.00001
forei.. 2200060...

id: 7010206 R - B - = = .
area: 2609.29 A s 4 TS 1 2 L o
name: Twin Citi.., £ 4 = = A 7 T s forel.. 2200060... > -

state: MN = i | - £ area: 46036997
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Q
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RIMORPHIS Ul

Geospatial Data Visualizatigr2D

= v av \ i 1

ra
CROSS-SECTION LAYERS (@) Raw Survey L Processed - 3D L4
RIMORPHIS - Beta . 4
=
o
3 +
EHydro Crosssection
8BS Platform objectid 4171¢ -
surveyjobidpk:
surveytype
[ ar usacedistrictcode
surveydatestart r 19 (
surveydateend ) )
sourcedatalocati.. URL
sourceprojection: NAD_1983_StatePlane_Mir
RESOURCES sourceagency MVP_DI
Shape__Length 00809745 551534
2 My resources IS’:ape"Arpa b A
< a 44 94 € 44
-‘(/‘ Ing: 3.0899667687478
& Profile & Settings
2,
%
7
i)
p >
R /
//
//
//
N /
-
//
(ﬁ\
SUBMIT FEEDBACK / ‘ i\
\ J & R / l
z aspberr,
% )\ lp % )
®
0 .
BACK TO PROJECT SITE 'JJ\ U
¢ et
D
» //

ol Keyboard shortcuts  Map Data ©2023 Google Terms of Use Report a map error



RIMORPHIS Ul

Geospatial Data Visualizatigr8D

ol i WISuvpVIRaIUnv o vur=s L [ BELEE) Sthistc

o
\ CROSS-SECTION LAYERS () Raw Survey () Processed - 2D () Processed - 3D

nC Raster Layer

O
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P9
Level 1 . M
5th St E (=] Stal SHARE UPLOAD TO HYDROSHARE
Platform
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Va
\‘\} e AU =~ A PU - v ]
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. st
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e M Sl g

Raspberry Island

Raspberry

SUBMIT FEEDBACK % Island
e%
®

BACK TO PROJECT SITE
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RIMORPHIS Demo

Analytics & Sharing

CrossSection Processing




RIMORPHIS Data Analytics

CrossSection Processing TapFully Automatic

Geometry Conversion Tool (eHydro Mode)

Select Output Type Select Download Format

Mesh v GeoJSON

The number of bins Vertices for each CS

10 21

Minimum Spacing for Interpolated CS Maximum Spacing for Interpolated CS

20 20

Equal Spacing Keep Last Interpolated Generate Raster

START PROCESSING

RESET TOOL CONTINUE EXPLORING

v/ RIMORPHIS Dashboard just now

CS Processing may take upto 180 seconds

X
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RIMORPHIS Data Analytics

CrossSection Processing TapFully Automat

IC

Terms of Use  Report a map error
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RIMORPHIS Data Analytics

CrossSection Processing TapManual

Geometry Conversion Tool

Select Input Type Select Output Type Select Download Format

Point Mesh SHP

0 OBSERVATION CENTERLINE 0 BOUNDARY
LAYER Y LAYER LAYER

Selected Files Selected Files Selected Files

The number of bins Vertices for each CS

10 21

Minimum Spacing for Interpolated CS Maximum Spacing for Interpolated CS

20 20

Equal Spacing Keep Last Interpolated Generate Raster

RT PROCESSING

0 RESET TOOL CONTINUE EXPLORING

Total file size cannot exceed
20 MB
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RIMORPHIS Data Analytics

CrossSection Processing TapManual



