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Crowdsourced Bathymetry

Data Visualization IHO Crowdsourced Bathymetry
Working Group

Presentation Overview

= Data Extraction & Processing

" ArcGlIS: Editing tide-corrected CSB
data

" ArcGIS: Generating CSB data shapefiles

= QGIS: Editing tide-corrected CSB data

" QGIS: Participant Data visualization
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Crowdsourced Bathymetry

Data Visualization IHO Crowdsourced Bathymetry
Working Group

Data Extraction & Processing Overview
Raw CSB Data to Visualization-Ready

Outputs

"  Extract data directly from the NCEI /
IHO DCDB

" Use the CSB Processing Tool in Pydro
Explorer

= Correct raw CSB data for tides

Crowdsourced
Bathymetry Manual...



Crowdsourced Bathymetry

Data Visualization

CSB Data Extraction from NCEI/DCDB :>
Accessing Raw Crowdsourced Bathymetry Data

IHO DCDB / NOAA NCEI Viewer

Enable the Crowdsourced Bathymetry Files layer
Filter data by:

" (eographic area

= Date range

= Trusted Node (Provider)

=  Platform name (vessel)

Extract CSB Point Store Data (do not create
grids)

Data are delivered via email download link,

typically within minutes. E

Search Crowdsourced Bathymetry Files

Date of Data Collection:
Start:

v End:

Date Added to Database:

Start:
Provider:
Platform Name:

Platform ID:

v Zoom to Results

v End:

Reset Cancel

OK



Crowdsourced Bathymetry

Data Visualization Of O
r

Tidal Correction Using Pydro ~ mm) j 7
Applies: [=] -
Tidal corrections
Data-derived transducer offsets
Output format: GeoPackage (.gpkg)
Supports:
U.S. Discrete Tide Zoning models (Recommended)

‘I Pydro Explover v24.6{r12147)

Fde Help

Apphcatons o
Fiter Apps:

Q- Se

Q

Customae

My Recent A
New
Backscatter
Sound Speed
Delrverables
ERS
Surfaces
Branch Took
ESRI-Arc
4 Tedes and Datums
+)  Raw Dats Access/Convernon
t Learming
Other

Global tide model (AVISO + FES2022b) for L

BETA (.-;-znn.-.sr.-r:.xl

international waters

The resulting .gpkg file becomes the input for all
visualization.

Acquimon Log
Adpust Hypack hine plans
Boost Data Reconcie
Boost Launch Pad
Branch Tranama
Buoy Procesuing
Concatenate acquistion Excel L
Copy Files
Ploas bine & .
Survey Outhine to GeoJSON Con
Gect#f Repar Yool
BAG Elevation Modfer
BAG Uncertamty Updater
Check dwectory sizes and report
Feature Reportng Teol ~
< >

Descroten
Run Program  Add to Start Menu |Add to Desitop

Con

Crowdsourced Bathymetry Processing

This tool processes crowdsourced bathymetry from Intermaticnal Hydrographse Os
corrects for water levels tides and data-denived vessel transducer offset values

An SOP oa how 10 use the 100] can be found here (copy and paste thas URL m you
hitps: github com anthomyklemm Crowdsourced_Bathy _Processing blob mam C}

Note: This is the first lteration of this tool, and Is intended to provide users reco)
Contact Anthony Klemm anthony.r.klemm@noca.gov for any questions regardi

To use this tool, vou must download csb data from the THO Data Centre for Digita
file (or geotdY) for some comparnson data in the same area where vour CSB trackl
accomodates comparison bathvmetry BlueTopo tiles in geotuff format Use the doy
the script auto~donmload all the bluetopo model tiles automatscally (THIS IS THE|

For companson bathvmetry in the Great Lakes, another good source &5 the Canads
NONNA tiles)

The tade zone polygons are from NOAA COOPS and a copy of the polvgons are K

svn_repo HSTB CSB_processing tide_zome_polvgoas.shp™ You may find an are3
custom polvgons (Just understand that this may not be as accurate as the publsshed
ControlStn attnbute of your custom polygon with the correlating tade reference sta
means there 15 2 ume correction of zero smce it's nearby the tide staticn), and a RH
available with auto-generated zones arcund subcrdinate tide predaction stations OU
CAUTION They were generated using Voronod diagram Thiessen Plogyons alged
10 respect shoreline 50 there are errors. The scrapt pulls the predicted highs and lov
changes but adds uncertamty 1o the estimated valves)

Basic steps of the script are

1. Read 1n CSV file and perform bass¢ outher filtering

2. Spatally jom CSB pomnts with ide zomne polygons

Leg Wrdew



Crowdsourced Bathymetry

Data Visualization

Purpose of Data Visualization

" Enable interpretation of tide-corrected CSB data

"  Support data sharing with program participants and stakeholders
" Provide outputs in formats suited to different user needs

» Facilitate quality review and participant engagement



Crowdsourced Bathymetry

Data Visualization

Data Formats & Sharing Considerations
= KML files: Often too large to manage effectively
" Recommended format: Shapefiles (.shp)

= Widely supported

"  Easy to visualize in QGIS and ArcGIS

"  Suitable for sharing with participants

GIS Software Options

= ArcGIS Pro
= For Trusted Nodes with ESRI licenses
= QGIS

" Free, open-source alternative
= Suijtable for both editing and visualization



Crowdsourced Bathymetry

Data Visualization

ArcGIS Pro: Editing Tide-Corrected CSB Data =)
= (Create a new ArcGIS Pro map project [=]
" Add the folder containing Pydro tide-corrected outputs T [ seorch Proec o
= |oad the GeoPackage (.gpkg) i
* Add main.csb_final_points to the map
= Export features to create a working feature class ST
= \erify attribute table contains: :

= [atitude, longitude, depth, time, platform_name ‘

0 IM951114

Topo_Til t
Y BlueTopo_VRT_423ee55b-4faa-45e8-8¢86-66
csb demo X = =
- 4 final_products
Field: i§8 Add % ste  Selection: “fj Select By Attributs e Switch
EPS
OBJECTID * Shape *|lon lat time platform_name_x provider depthfinal
— csb | Ipkg

.........



Crowdsourced Bathymetry

Data Visualization

ArcGIS Pro: Generating Participant Shapefiles :> [=]
" Use Select by Attributes to filter by

platform_name | - i Tl
5 ‘v’ NKKA L_.,\J T ) : ] 'I"‘

Feature Layer

= Create a new layer from selected features e« 8= | ipioe 5 soomots 6o **  sdes|ssutty fssety © | mesnre ot i
v [} Copy Path X - To XY v |Attributes |Location
= Convert feature class to shapefile stas__ 5
. . Contarts elect By Attributes
= /ip shapefile for:
c 0 . = c¢sb_demo
" Participant delivery ony
New selection
" Upload to ArcGIS Online CSB portals | orawing order
Map oad H Save X Remove
4|y ¢sb demo ” :
: sl
o
Where | platform_name_ - | |is equal ~ | COMIT 4 | X
o o o Or ~||platform_name_ ~ | |is equal ~ || inellas County) ~| X
i_Pinella Mgm + Add Clause
COMIT CSB 2024 |
b_OFFSETS_APPLIED ert V
v| World Qrayf
v| World Hillshade




Crowdsourced Bathymetry

Data Visualization

Why Participant-Specific Shapefiles Matter

= Allows tailored data delivery

" Protects data clarity and ownership

= Simplifies participant review and reuse

" Supports upload to public or internal CSB portals



Crowdsourced Bathymetry

Data Visualization

QGIS: Editing Tide-Corrected CSB Data
* Create and save a new QGIS project
* Add vector layer from tide-corrected .gpkg file
* Open attribute table to verify required fields

* Filter data by participant using platform_name

() CSB_data_editing_demo — QGIS
Project Edit View Settings Plugins Vector Raster Database Web Mesh Processing Help

B ] \’ Data Source Manager Ctrl+L 0 - |
L E‘ LE: 28 2 i ¥ W @ -~
Create Layer »
‘!‘. Q& YA Z  Add Layer » | .+ Add Vector Layer... Ctrl+Shift+V
Browser Embed Layers and Groups... #., Add Raster Layer... Ctrl+Shift+R |
IY™1TO Add from Layer Definition File... ﬁi Add Mesh Layer...
Eavorites 1 Georeferencer... 9., Add Delimited Text Layer... Ctrl+Shift+T
» [ Spatial Bookmark ov Stvle @, Add PostgreSQL Layer... Ctrl+Shift+D
> &8 Project Home /., Add Spatialite Layer... Ctrl+Shift+L
» |6] Home
» CA (0S) ov Laver ’ Add MS SQL Server Layer...
& GeoPackage Dacto | aver/Grou @, Add Oracle Spatial Layer... Ctrl+Shift+0O
g ste Lay i o y
ﬂ Conabial ibn




Crowdsourced Bathymetry

Data Visualization

QGIS: Exporting Participant Shapefiles
* Select features by value (participant-specific)
* Export selected features as:

* Format: Shapefile

* Option: ”que only selected .feat.ures" -
* Result: Shapefile ready for distribution -

Layer name

- CRS EPSG:4326 - WGS 84
(2 csb_final_points v
i S [, ~ v ﬂ% v =l
@ Q o v g Encoding L)
fid V| Save only selected features
B Select Features by Value... I | Q Save Layer As
* . P Select fields to export and their export options
lat & Select Features by Expression... Ctrl+F3 V| Persist layer metadata < v A « CSB > QGIS
w Geometry
lon Select All Features Organize v New folder
. Geometr Automatic
T C Invert Feature Selection S e
‘ - A em— 1 ge 2 0 B Home
Qgis3nautical |
depth Exdude Field, Force multi-type R Gallery 9
US3GCO6M
Extent t > @ Sophia - Univer:
unique_id Case sensitive | Exdude Field, % ot (Cevest: Rond) it " [7) cs8_export_test.sh
w Layer Options - -
platform_name |Eckerd X | Case sensitive | Contains, RESIZE | NO
G Desktop
o SHPT
time Case sensitive | Exdude Field. ' Downloads
Custom Options
uncertainty_vert Exdude Field. > g Documents

File name: | Eckerd_CSB_export_test
Save as type: ESRI Shapefile (*.shp *.SHP)

Vv Add saved file to map
Reset Form Flash Features | | Show in Table | ' Zoom to Features Select Features |~ Close A Hide Folders

W N .




Crowdsourced Bathymetry

Data Visualization

* Install QGIS (free, open-source)

* Create a new project

* Install QuickMapServices plugin

* Add ESRI Satellite (World Imagery) basemap

* Enable Layers panel Search QMS B®
Q ESRI satelite] |

?/" Al ) Qudstapservces X
- v . . - Fiter by extent Al -
2 nsled QuickMapServices
2 Notintled Easy to add basemaps and __a ESRI Satellite (ArcGIS/World_Imagery)
2§ Install from ZIP kb TMS details, report a problem .

A Easy to use list of services and search for finding datasets
# Settings and basemaps. Please contribute new services via
https://qms.nextgis.com. Developed by NextGIS. Any
feedback is welcome at https://nextgis.com/contact

2357 rating vote(s), 8476144 downloads

Tags service, internet, tms, wms,
qms, wfs, geojson,
openstreetman. osm.




Crowdsourced Bathymetry

Data Visualization

Visualizing CSB Shapefiles in QGIS

* Add tide-corrected CSB shapefile
* Open Layer Properties — Symbology
* Use Graduated symbols:

* Value: depth

* Color ramp: YIGnBu (inverted)

Adjust symbol size and transparency

Settings Plugins Vector Raster Database Web Mesh Progessing Help

: \’ Data Source Manager Ctri+L

Create Layer »

-

Add Layer

Embed Layers and Groups...

Add from Layer Definition File...
+ I Georeferencer...

t ) Copy Style

Raster
+

S
o AL

; Point Cloud

Delimited
* Text

iz‘ GeoPackage

/’ Spatialite

. PostgreSQL
MS SQL
# Server

Oracl
w Orade

m Virtual Layer

+ SAP HANA

WMS/WMT
Q S/WMTS

WFS / OGC

API -
’I

Features

s

.« Add Vector Layer...
!; Add Raster Layer...
B2 Add Mesh Layer...

9, Add Delimited Text Layer...

.;; Add PostGIS Layers...

/% Add Spatialite Layer...
PP

Atomanc

gman -

Ctrl+Shift+V
Ctrl+Shift+R

Ctrl+Shift+T
Ctrl+Shift+D
Ctrl+Shift+L
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Data Visualization

Visualization Outcome

= (Clear, depth-based symbology

= (CSB points overlaid on satellite imagery

" Easy interpretation of bathymetric
patterns

= Supports participant engagement and
QA review




Data Visualization




Crowdsourced Bathymetry
Data Visualization

Optional: ENC Overlay

= (SB data can be compared with
NOAA ENC charts

" (Charts available via NOAA
Interactive Catalog

= QGIS supports 5-57 ENC
display

" Useful for validation and
contextual analysis
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Data Visualization
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