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● TCarta is a Hydrospatial & Marine Remote Sensing company, 
located in Denver, CO, USA, specializing in space-based hydrography 
and coastal mapping technologies.

CISION PR News Wire- June 2023 Hydro International- June 2024

Introduction: TCarta Background

SBIR Phase 1 & 2 
(2018-2022)

SBIR Phase 1 & 2 (2018-2022)

SBIR Phase 1 (2024 - 2025)

Tech Accelerator Cohort 3 (2022)

ICESat-2 Early Adopter/Applied Users Program
(2019-Present)

https://www.prnewswire.com/news-releases/tcarta-to-deliver-satellite-derived-bathymetry-for-13-regions-to-national-geospatial-intelligence-agency-301848893.html
https://www.prnewswire.com/news-releases/tcarta-to-deliver-satellite-derived-bathymetry-for-13-regions-to-national-geospatial-intelligence-agency-301848893.html
https://www.hydro-international.com/content/article/shaping-tomorrow-s-ocean-mapping-education
https://www.hydro-international.com/content/article/shaping-tomorrow-s-ocean-mapping-education


NOAA SBIR Grant: Multi-Sensor SDB in Alaska and Arctic Waters

Multispectral | Hyperspectral |Space-Based LiDAR | Synthetic Aperture Radar (SAR)

Turbid waters

SDB

Multi-Platform Integration | Sub-Daily Imaging  | Customized Collection for Arctic Conditions | Space, Aerial, Marine Survey Interoperability

TCarta completed Phase 2 of a Small Business Innovation Research 
(SBIR) grant focused on multisensor integration, custom sensor tasking 
parameterization for marine imaging, and adaptation of Satellite Derived 
Bathymetry techniques to Alaska and Arctic waters.



Detectable water pixels by Sentinel-2

https://trumpwhitehouse.archives.gov/presidential-actions/memorandum-ocean-mapping-united-states-exclusive-economic-zone-shoreline-nearshore-alaska/




US Based Commercial Satellite Imaging  Providers

*
*

*Not originally US based, but moving towards larger NA base/presence



*

*6 total, 4 in epipolar orbit





● Founded in 2016  
○ First US commercial Synthetic Aperture Radar

● Four satellites currently in orbit - 3rd gen

● 3 Collection modes: spotlight, site or strip

● Up to 0.5m resolution depending on mode

● Day or night / all weather collection 

Capella Space
Based in San Francisco, CA

Acadia/Whitney Constellation
25cm- 3.5m resolution
3x per day capture













“This project has the goal of filling 
gaps in bathymetric data 
according to the Alaska Mapping 
Executive Committee (AMEC) 
Alaska Coastal Mapping Strategy.”

2023 Project



Point Hope - 68.4° N

Teller - 65.3° N

Kachemak Bay - 59.6° N

Project Locations



Alaska SDB Suitability

KachemakGlobal SDB Suitability

Teller

Point Hope

Project Locations



Planet - PlanetScope

Maxar - WorldView 2&3

8 band MSI
Best radiometric & positional accuracy

New flocks are 8 band MSI
Daily imaging at 3m GSD
Pushing the limits of satellites for SDB

Satellite Imagery Sources



Approach Provider Pros Cons

1. Archive Imagery Maxar Low risk imagery Selection of 
suitable imagery

Archive is not deep; imagery may be 3-5 yrs old, getting 
older

2. Precision, high quality 
tasked imagery

Maxar New imagery from the best 
sensors for the task

High Risk; Challenging water conditions, difficult to predict 
clear-water collection opportunities; <10% chance of success 
in AK

3. Daily Imaging from 
small-sats

Planet Best chance to capture 
imagery with clear water; new 
8-band flocks

Lower radiometric quality; S/N

Teller_planet_images - Trim.mp4

Sourcing Satellite Imagery

http://drive.google.com/file/d/1fdtCExv_-2RKdowxespRLTp0MeysjSZ3/view


● Atmospheric correction
● Glint/specular reflection mitigation
● BRDF artifact mitigation
● Tide datum adjustment
● Automated Mitigation of land, whitewash, and 

anthropogenic features
● 3D Point Cloud Editing - spurious points removal
● Reflective signal extinction depth delineation, 

removal of optically deep areas

- Typical SDB Capabilities and Specifications - Out the window

- All-of-the-above approach for SDB

Corrections & Considerations:

Radiative Transfer | Machine Learning | Band Ratio

3 SDB Algorithms

1 Sep 2022

6 May 2023Task 1: 
Acquire new bathymetric data processed using 
satellite derived bathymetry techniques (SDB)



IFSAR DEM - 2016 -2019 

Topo-Bathy LiDAR - 2016-2019

SBES & MBES Bathymetric Surveys - 1950’s-2010’s

Task 2: 
“Create a seamless topobathymetric DEM using existing topobathymetric lidar, sonar derived 
bathymetry, terrestrial lidar, iFSAR and the SDB produced from this project.”



- VDatum transformation from MLLW to NAVD88 (GEOID12) 

- Ellipsoidal-Referenced Tide Datum Model (ERTDM) - based on Riley et al,
2016

- A MLLW to  NAVD88 (GEOID 12) triangulated mesh covering all the Alaskan 
tidal benchmarks acquired from Coast Survey Development Lab

- For each in situ point, the coincident MLLW to NAVD88 TSS correction was 
applied in order to convert the vertical datum to the project standard.

Accounting for Vertical Datums

Teller TSS ModelPoint Hope TSS Model

Kachemak TSS Model



- Each data source assigned unique weight based on 
sensor/collection type, date of collection, and data provenance.

- For each grid cell with multiple contributing/coincident sources, a 
weighted average value is calculated. 

- Grid cells without one or more direct measurements are modelled 
using a continuous curvature spline-in-tension interpolation

Data Weighting and Interpolation
Data Sources Overlay-
Kachemak



SDB: ‘the glue’ used to infill gaps between sparse sources

Data Type Unique Areal Contribution (km²)

Kachemak Teller Point Hope Total

SDB 9.68 131.55 1.51 142.74

Sonar (Single- & Multibeam) 0.91 60.21 73.18 134.3

Topobathymetric LiDAR 42.11 36.63 1.94 80.68

Terrestrial LiDAR 93.15 N/A 66.13 159.28

iFSAR 41.47 39.05 56.36 136.88

Interpolation 825.42 893.25 2093.16 3811.83

Total Coverage 1012.74 1160.69 2292.28 4465.71

Kachemak Bay Teller Point Hope

WorldView Images 9 8 5

Planet Images 9 2 2

Source Map:
Bathy - Dark Blue

SDB - Red

IFSAR - Green

Multi Source Data
Gridding & Interpolation



Homer Peterson Point

Seamless Topobathymetric DEM- Kachemak 
Bay



TellerBrevig Mission

Seamless Topobathymetric DEM- Port Clarence/Teller



Point Hope/Ipiutak Lagoon

Seamless Topobathymetric DEM- Point Hope

Aiautak Lagoon



“these priorities that can be immediately 
used to support Alaska coastal 
mapping priorities and data users”

- Data made available for public use <1 
month from delivery

- Multi-Source to Multi-Use

- Multi disciplinary team - SDB, hydro, 
geospatial, development

Data Made Available on NOAA Digital Coast

https://www.fisheries.noaa.gov/inport/item/71901


Topobathy Model Put to Use

“in brief, the USGS is working to characterize coastal flooding and 

erosion in 20+ communities in NW Alaska by running a series of 

dynamic coastal inundation models. These numerical models capture 

the relevant physics of coastal storms and output flood extents, 

depths, water velocity, and wave heights, among other variables, for 

a wide range of modeled coastal storm intensities and sea level rise 

scenarios. The models rely critically on time series of weather 

forcings AND hi-resolution topobathymetric elevation models, which 

is where the TCARTA data come in for us.”



Intertidal Zone Mapping: High/Low water lines, 
classification, object detection, change detection

Template #2



Study Area: 
Unalakleet, Alaska

Date and Time of Image 
acquisition: 

25 June 2022; 6:30 pm local 
time

Capella Image specifics:
HH polarization, Spotlight 
mode, 0.6m  ground range 
spatial resolution

Tidal info: Low Tide 
Collection

SAR- extracted shoreline

NOAA CUSP shoreline

Capella SAR Based Shoreline VS NOAA Continuously Updated Shoreline (CUSP)



SAR - Optical Image overlay/fusion for Coastal feature Enhancement
SAR Sensor: Capella SAR (1m) ; Optical sensor: Planetscope MSI (3m)

Optical Image Acquisition date and 

time

23nd August 2022 (8:40 am)

SAR Image Acquisition date and time 23rd July 2022 (6:33 am)

Corresponding Tidal information HT- 1:27 am; 3:39pm/ LT - 8:41am; 8:32pm

Optical Planetscope

STUDY AREA: 
TELLER, ALASKA

SAR -Optical Image overlay SAR -Optical Image Fusion



3. Teller, Alaska: Shoreline (HTL & LTL) extraction 

Single Mean Low Tide Line

(computed from 2 LT images)

Single Mean High Tide Line

(computed from 4 HT images) Mean LTL & HTL Overlay



Shoreline change Pre and Post Typhoon Merbok

Capella SAR
- 1.5 m to 1.6 m resolution
- Accuracy of +/- 5 m 

Shoreline change of 0-24 m across the low tide line

24 m of change 

detected

Dark brown to yellow colors depict land 

areas and surface roughness (high 

backscatter), while tones of green represent 

water, increase moisture laden areas or low 

backscatter regions).





STUDY AREA: YAKUTAT BAY, ALASKA

Evaluation of X-band SAR for Coastal feature identification and extraction
Sensor - Capella SAR ; Wavelength/Frequency- X band; Polarization- HH pol (single polarization); 
Imaging mode- Stripmap; Ground Spatial Resolution- 1m

Sandbars 

Clear sandy 

shoreline 

Calm water 

Water with surface 

roughness due to waves 

shoreline during rising 

tide

High waters with 

wave roughness & 

submerged 

sandbars

Temporal stack of Low 

tide and High tide image 

(Purple areas depict 

high backscatter during 

LT from shoreline, and 

sandbars. 

Green areas 

depicting 

shoreline during 

HT and surface 

roughness due to 

waves in water )





Alaska: Satellite Derived Bathymetry for 
the Last Frontier 
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