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W h a t  is
U S G S  3 D  N a t i o n a l  T o p o g r a p h y  M o d e l  ( 3 D N T M ) ?

•National vision to provide a continuous elevation surface 
from the depths of our waters to the peaks of our 
mountains
• Joint study in 2022 3D Nation Elevation Requirements 

and Benefits Study (3D Nation Study)
• USGS -  terrestrial perspective, 
• NOAA - coastal perspective 

• Estimated the benefits of improved topographic and 
inland bathymetry data at upwards of $10.8 billion/year

https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-
benefits-study
 

Presenter Notes
Presentation Notes
Amelia/Hope:

Notes: 
Overarching goal is to create and maintain a nationwide 3D model using high quality data that’s consistently and frequently updated
terrestrial component of the joint USGS and NOAA 
While USGS is focused on this 3DNTM initiative from a terrestrial perspective, NOAA is also engaged in this 3DNTM vision from the coastal perspective 
In fact, USGS and NOAA conducted a joint study in 2022 called the “3D Nation Elevation Requirements and Benefits Study (3D Nation Study)”, which estimated the benefits of improved topographic and inland bathymetry data at upwards of $10.8 billion/year
Here’s the link to the study in case we want to reference this anywhere - https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study 

https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study
https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study


Wha t  is  USGS 3DNTM?
https://www.usgs.gov/media/images/3dhp-figure-3-3d-national-topography-model-visualization

Presenter Notes
Presentation Notes
https://www.usgs.gov/media/images/3dhp-figure-3-3d-national-topography-model-visualization

3D National Topography Model

The 3DNTM will integrate elevation and hydrography data to underpin critical applications including 
flood forecasting, 
mitigation, and response; 
3D geologic modeling; and
other applications. 

It will better support the National Water Model, National Water Census, drought forecasts, and water availability visualization and analyses.  

FEMA TMAC since 2015 has included recommendations that include FEMA should collaborate with USGS to enhance the National Hydrography Dataset to better meet the scale and resolution needed to support local floodplain mapping while ensuring a consistent national drainage network

The 3DNTM development tracks include the completion of current baseline 3DEP and National Hydrography Datasets, piloting the integration of elevation and hydrography data, and developing the 3D Hydrography Program and next generation of 3DEP, including inland bathymetry, hydrography derived from lidar, and connections to groundwater and engineered hydrologic systems. 



W h a t  USGS 3DNTM In c lu d e s

•3DNTM 
•USGS -  terrestrial perspective, 
•NOAA - coastal perspective 
•Joint study in 2022 
•“3D Nation Elevation Requirements and Benefits Study 
(3D Nation Study)”, 

•estimated the benefits of improved topographic and 
inland bathymetry data at upwards of $10.8 billion/year

• https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study 
SourceCredit: 3D National Topography Model | U.S. Geological Survey (usgs.gov)

Research and develop 
a 3D data model to 

fully integrate 3DEP, 
3DHP, and other data

Presenter Notes
Presentation Notes
Amelia/Hope:

This graphic, provided by the USGS, shows the evolution of these national 3D data programs – from 3DEP (which kicked off in the mid-2010s) to 3DHP (which was just implemented this past year and is anticipated to be a 9-year program).
The next phases of USGS’s planned 3D initiatives include Next Gen 3DEP (which focuses on incorporating bathymetry data into new and improved elevation models) as well as 3DNTM (where the goal is to integrate these new and improved topo bathy and elevation models with new 3D hydrography data) 
USGS has noted that the goal is to make inland bathymetry more of a national approach in the coming years, and the next 5 years of the Next Gen 3DEP program will help define what that looks like
Coordination and collaboration with NOAA and USACE on inland bathy data collection is another key initiative for this program
A limited amount of inland topo bathymetric lidar data is available on 3DEP LidarExplorer here: https://apps.nationalmap.gov/lidar-explorer/#/

USGS's initial release of the nationwide 3DHP dataset/feature service from Fall 2023 is still the latest and greatest version. As mentioned, this initial 3DHP dataset basically consists of the existing nationwide NHD data being ported over to USGS's new 3DHP/EDH schema and attributes. None of this nationwide 3DHP data includes Z values as of yet, with the exception of one HUC 8 in Alaska (19050401) where an EDH pilot was completed, reviewed and accepted by USGS. 

https://www.usgs.gov/programs/national-geospatial-program/3d-national-topography-model


Presenter Notes
Presentation Notes
Amelia/Hope:

3DHP requirements were documented as far back as the USGS Hydrography Requirements Benefits Study (HRBS) in 2016, where flooding was #1 use case to benefit from 3DHP improvements.
Goal of 3DHP is to remap the USGS’s existing 1:24,000 scale National Hydrography Dataset (NHD) to create a new and more accurate nationwide hydrography dataset– commonly referred to as elevation derived hydrography (EDH) – that’s mapped from high-quality 3DEP elevation data 
These new elevation-enabled streams can then be used as an input for hydraulic and hydrologic models and numerous other applications
Numerous 3DHP/EDH pilot projects underway now, with a heavy focus on hydrography mapping in Alaska
More info on USGS’s 3DHP program found here - https://www.usgs.gov/3d-hydrography-program 

USGS actually released the first version of their EDH spec documents in 2020. They've been updated at least annually since then, based on info learned from EDH pilot efforts.



Bat hym e t ry Class ifica t ions

•3DNTM 
•USGS -  terrestrial perspective, 
•NOAA - coastal perspective 
•Joint study in 2022 
•“3D Nation Elevation Requirements and Benefits Study 
(3D Nation Study)”, 

•estimated the benefits of improved topographic and 
inland bathymetry data at upwards of $10.8 billion/year

• https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study 

Topo-
Bathymetry 
(topobathy)

Accurate high-
resolution digital 
elevation models 
(DEMs) that show 

both land 
topography and 

submerged 
topography 

(bathymetry)

Inland 
Topography

refers to data 
collected on land, may 
include exposed land 
surface, features and 

objects such as 
building structures, 

vegetation, as well as 
bare earth

Typically includes the 
beach area, as far as 

Mean Lower Low 
Water (MLLW), if tidal 
conditions permit, to 

map all land areas 
that are not 
submerged. 

Inland 
Bathymetry

refers to data 
collected on the 
bottoms of lakes, 

reservoirs, and 
rivers and may 

include 
submerged 

features such as 
structures, 
objects, or 
vegetation.

Nearshore 
Bathymetry 

For the 3D nation 
study, nearshore 

bathymetry 
pertains to coastal 

areas to a water 
depth of about 10 
meters (20 meters 
in the Florida Keys 

and elsewhere 
where waters are 

exceptionally 
clear).

Offshore 
Bathymetry

For the 3D nation 
study, offshore 

bathymetry 
pertains to areas 
deeper than 10 
meters under 

water including 
the Great Lakes

Presenter Notes
Presentation Notes
Amelia/Hope:

Based on the 3D nation study definitions used

Inland Topography – Normal lidar 

Inland topography typically includes the beach area, sometimes as far out as the Mean Lower Low Water (MLLW) line, if tidal conditions permit, to map all land areas that are not submerged. 

Nearshore Bathymetry - For the purpose of this study, nearshore bathymetry pertains to coastal areas to a water depth of about 10 meters (20 meters in the Florida Keys and elsewhere where waters are exceptionally clear).

Offshore Bathymetry - For the purpose of this study, offshore bathymetry pertains to areas deeper than 10 meters under water including the Great Lakes

https://www.dewberry.com/docs/default-source/documents/3d-nation-elevation-requirements-and-benefits-study/3d_nation_study_final_report.pdf?sfvrsn=252afcfb_2

Inland bathy is the focus and is on the next slide



Bat hym e t ry Class ifica t ions

•3DNTM 
•USGS -  terrestrial perspective, 
•NOAA - coastal perspective 
•Joint study in 2022 
•“3D Nation Elevation Requirements and Benefits Study 
(3D Nation Study)”, 

•estimated the benefits of improved topographic and 
inland bathymetry data at upwards of $10.8 billion/year

• https://www.usgs.gov/3d-elevation-program/3d-nation-elevation-requirements-and-benefits-study 

Presenter Notes
Presentation Notes
Amelia/Hope:
Based on the 3D nation study definitions used

Inland Bathymetry – Inland bathymetry refers to data collected on the bottoms of lakes, reservoirs, and rivers and may include submerged features such as structures, objects, or vegetation. 

https://www.dewberry.com/docs/default-source/documents/3d-nation-elevation-requirements-and-benefits-study/3d_nation_study_final_report.pdf?sfvrsn=252afcfb_2

Inland bathy is the focus and is on the next slide



Ba t h ym e t ric  Ro le
Bathymetric data, which includes information about the depths and shapes of 
underwater terrain,

Coastal
• Nautical charts 
• Erosion
• Subsidence
• Calculate currents\tides
• Water temperature
• Salinity  
• Study of marine habitats

Riverine
•  flood inundation
• contour of streams and 

reservoirs
• Scour and stabilization
• Hydrodynamic modeling
• Simulating flow dynamics
• Forecasting flood hazards
• Sediment transport
• Instream habitat modeling

Presenter Notes
Presentation Notes
Amelia/Hope:

Nautical Charts for transportation and large vessel movement

Changes in coastal shoreline such as Erosion and Subsidence

Water variations for hydro dynamics 
Calculate currents\tides
Water temperature
Salinity  
 
Marine life study such as coral conservation and aquaculture

Riverine uses
Hydrodynamic modeling
Simulating flow dynamics for floodplain changes
Forecasting flood hazards- during floods or storms
Sediment transport- bridge scouring
Streambed morphology
Instream habitat modeling

flood inundation
contour of streams and reservoirs
leakage
scour and stabilization
water-quality studies
dam removal
biological and spill
storage and fill in reservoirs and ponds


Whereas exposed floodplain areas can be directly monitored from aerial surveys, riverbed topography is not directly observable from airborne or space-borne methods (Alsdorf et al., 2007). Thus, there is a widespread global deficiency in bathymetry measurements of rivers and lakes.


https://oceanservice.noaa.gov/facts/bathymetry.html


Where do I get bathymetric data?

Hydrographic surveys
• NOAA
• USACE-
Topo-bathy lidar
• NOAA Digital Coast
• Joint Airborne Lidar 

Bathymetry 
Technical Center of 
Expertise

Vertical Datums/Conversion 
Factors

Ellipsoidal Datums: 
NAD83(HARN), WGS84

Orthometric Datums: 
NAVD88, NGVD29, 
EGM2008, EGM1996, 
EGM1984 

Tidal Datums: 
Mean Low Water (MLW), 
Mean Lower Low Water 
(MLLW)

NOAA-
https://www.ncei.noaa.gov/maps/bat
hymetry/

JALBTCX- 
    https://jalbtcx.usace.army.mil/

GMRT- Global Multi-
Resolution Topography 
(GMRT)

https://www.gmrt.org/contributors/in
dex.php

USGS Topobathy  
https://apps.nationalmap.gov/viewer

Presenter Notes
Presentation Notes
Sources – Formats may be point data, bathymetric contours, topo/bathy lidar
Vertical datums may be different than topo and must convert z values to same vertical datum to create a seamless topo/bathy dataset from different data sources

3DHP requirements were documented in the USGS HRBS study (2016), where flooding was #1 use case to benefit from 3DHP improvements. 

Historical NOAA- Modern NOAA-External Sources
 https://www.ncei.noaa.gov/maps/bathymetry/
NOAA National Bathymetric Source Data  Provided by: NOAA , part of the Amazon Sustainability Data Initiative
NOAA Lidar
USACE
JALBTCX- https://jalbtcx.usace.army.mil/
GMRT- Global Multi-Resolution Topography (GMRT)
https://www.gmrt.org/contributors/index.php
USGS Topobathy  
https://apps.nationalmap.gov/viewer





https://www.ncei.noaa.gov/maps/bathymetry/
https://www.ncei.noaa.gov/maps/bathymetry/
https://jalbtcx.usace.army.mil/


Lidar

• Ephemeral
• Shallow
• Clear

Co lle c t io n  Me t h o d s

Sonar

• Single or 
Multibeam 
EchoSounder

• Naviga tion Charts
Emerging

Tech

• Hyperspectra l 
Imaging

• Machine Lea rning
• Underwa ter ROV
• Citizen Science

Presenter Notes
Presentation Notes
Amelia/Hope:
 Lidar
Ephemeral
Shallow
Clear 

Sonar
Single - single-beam bathymetry measures the water depth directly under the boat. Single-beam surveys are generally used for smaller water bodies.
Multibeam EchoSounder- Multi-beam surveying: A multibeam echo sounder attached to a boat sends out a wide array of beams across a "swath" of the waterbody floor. As the beams are bounced back from the waterbody floor, the data is collected and processed

Acoustic Doppler Current Profiler (ADCP): ADCPs are used to measure streamflow. ADCPs measure water velocity by transmitting sound waves which are reflected off sediment and other materials in the water. Data collected from ADCPs can then be used for bathymetric mapping.
Sub-bottom profilers: Sub-bottom profilers are most commonly used to view the layers of sediment and rocks under the water body floor. A transducer sends a sound wave to the water body floor. This sound wave can penetrate the water body floor. The data returned from the sound waves can be mapped to show the layers beneath the water body floor.
Ecomapper Autonomous Underwater Vehicle: The Ecomapper can collect detailed bathymetric data, down to one-foot contours, in places that are difficult to reach with boats. The Ecomapper uses side-scan sonar and a Doppler velocity log.
https://www.usgs.gov/centers/ohio-kentucky-indiana-water-science-center/science/bathymetric-surveys#:~:text=Multiple%20methods%20can%20be%20used%20for%20bathymetric%20surveys%3A&text=Multi%2Dbeam%20surveying%3A%20A%20multibeam,data%20is%20collected%20and%20processed.

Emerging
Hyperspectral Imaging
Machine Learning
Underwater ROV
Citizen Science- NOAA bathymetric viewer has crowdsourced bathy available




In la n d  Ba t h ym e t ry Co n ce rn s

User concerns with 
Bathymetry

• Lack of Existing Inland Bathymetric 
Data

• Stakeholders cannot envision
• Lack of understanding of feasibility
• Lack of Testing

Collection concerns with 
Bathymetry

• Difficult to collect: 
o Water clarity
o Turbidity
o Depth
o Bottom reflectivity
o Steep banks
o Vegetation

Presenter Notes
Presentation Notes
Amelia/Hope:

User concerns with Bathymetry- showing the validity and the needs of the data is an issues because of the following reasons.  
Tyson will speak more in-depth on each of these topics.  

From a collection perspective these are the issues that will need to be considered and will define the ability to collect Bathymetry. Difficult to collect: 
Water clarity
Turbidity
Depth
Bottom reflectivity
Steep banks
Vegetation
  It also drives.  Move the the next slide



• Areas Conducive 
to collection $5.7k 
per sq mile vs 

• Areas Not  
Conducive to 
collection $12 -
90k per sq mile

Me t hod  Cos t  o f Ba t hym e t ry

3D Nation Study 
Final Report

Presenter Notes
Presentation Notes
Amelia/Hope:

The cost of the project.  Turn over presentation to Tyson


https://www.dewberry.com/docs/default-source/documents/3d-nation-elevation-requirements-and-benefits-study/3d_nation_study_final_report.pdf?sfvrsn=252afcfb_2
https://www.dewberry.com/docs/default-source/documents/3d-nation-elevation-requirements-and-benefits-study/3d_nation_study_final_report.pdf?sfvrsn=252afcfb_2


IS INLAND
BATHYMETRY

W ORTH IT?

Presenter Notes
Presentation Notes
Tyson: 




Reason 1 :
 Storage  

Accounting

Presenter Notes
Presentation Notes
Tyson:
Uneasy we study rivers, but don't know the river bed well.
Key in Floodplain Management to understand the Hydrological Balance.
Therefore accounting for the volume of water and where its stored is very important.





Te s t  Ca se

Ne ar Myrt le  Be ach , SC

Presenter Notes
Presentation Notes
Tyson:
Highlighted yellow area modeled for the rest of the examples in this presentation
My work experience is often along the coasts of the Carolinas. When we talk about major rivers often we find:
Wide – miles, several feet different along XS
Flat and slow moving – weeks of rising and falling limbs of hydrographs
Lots of water - large flows in the 100,000s, lots of rain
Let's look at these more as a reservoir than purely a river,

Remember this image




11,50 0 cfs  = 6 .5  b illion  ga llons  a  d ay

3,50 0 cfs

Seasonal Patterns #1

Presenter Notes
Presentation Notes
Tyson:
After several years and many studies, I noticed a pattern that caught my eye. 
One check I perform is to ensure the dem is appropriate for a starting WSEL. And this check often is shocking, sometimes too high or too low.
What is appropriate, especially with 2D rain on grid? - 2" rain fall = 7"?
Think about what this really means Stage->Flow-->Volume



1 acre of wetland
=

1 to 1.5 million 
gallons

(EPA)

Presenter Notes
Presentation Notes
Tyson:

If we think of the river as a reservoir then we will definetly need to know the volume capacity.
4.6 million acres of wetland in SC -> trillons



•Bathymetry
oTide
oSeasonal
oDrought

•Sponge Wetlands
oSurface Retention
oInfiltration

•Vegetation
oTranspiration

Presenter Notes
Presentation Notes
Tyson:
There's more to the volume capacity:
1.) Bathymetry – changes with time
2.) I imagine Wetlands as a sponge able to naturally retain flood and rain
3.) Real Trees like 80 ft tall not the 25 ft shrubs here. Moss & stuff growing in the air.




Pe e De e , SCSeasonal Pattern #2

Major Flood 
St age

Mod e ra t e  Flood  
St age

Presenter Notes
Presentation Notes
Tyson:
Could be wrong, but this perspective may explain a second pattern I have noticed on peakflow gage records, largest in water year used in gage analysis.
Hurricane Season is pretty much guaranteed and gets all the attention. Its like who was the first person on the moon? Who was the second?
Flows attenuation...
Recently the 2020 event set widespread records across SC and was a turning point.



Presenter Notes
Presentation Notes
Tyson:
Now lets talk about what happens when we only add bathymetry to a model.
Legend – focused to high ground (grey), wetland (red to green), and main channel (blue).
Normal DEM about sea level around 0 ft, Bathymetry 10-20' below 0.
There is likely much more bathymetry data we do not have and was not estimated.



28,500 ac-ft difference
or 

21,500 football fields 
with a foot of water

Presenter Notes
Presentation Notes
Tyson:
HEC-RAS Volume calculation tool from polygon
Look at beginning of graph – missing flow vs noticing the tide
Then it switches drastically – talk about next, but understand volume difference is significant




Reason 2 :
Flooding Driving 

Force

Presenter Notes
Presentation Notes
Tyson:
We need to discuss how water moves. 
Story about Houston, water flowing uphill
Next, I want to share a GIF I think we all have experienced when doing dishes.



Presenter Notes
Presentation Notes
Tyson:

So to my Houston Experience flow can not only flow uphill but fly in your face



Presenter Notes
Presentation Notes
Tyson:
On a more serious note here is an example in the test area
Common occurrence although, often misunderstood unless modeled compundly




Williams, T. M., Hitchcock, D., Song, B., & O’Halloran, T. (2019). Hurricane Florence Flooding in 
Georgetown County: A Qualitative Explanation of the Interactions of Estuary and Tidal 
RiverJournal of South Carolina Water Resources, 6(1), 36–451.

Presenter Notes
Presentation Notes
Tyson:
Look at that distance from the ocean – next time someone cuts coast at 1 mile 
Hurricane Florence look at all these negative slopes


https://edgeservices.bing.com/edgesvc/chat?udsframed=1&form=SHORUN&clientscopes=chat,noheader,udsedgeshop,channelstable,ntpquery,devtoolsapi,udsinwin10,udsdlpconsent,udsfrontload,cspgrd,&shellsig=fb009b6eec6e08820086bf0dda3da232e4aa8652&setlang=en-US&lightschemeovr=1#sjevt%7CDiscover.Chat.SydneyClickPageCitation%7Cadpclick%7C0%7Cf2f1a14b-eedc-4fb8-b3d6-87965a7dc4c1%7C%7B%22sourceAttributions%22%3A%7B%22providerDisplayName%22%3A%22Journal%20of...%22%2C%22pageType%22%3A%22pdf%22%2C%22pageIndex%22%3A1%2C%22relatedPageUrl%22%3A%22https%253A%252F%252Ftigerprints.clemson.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1072%2526context%253Djscwr%22%2C%22lineIndex%22%3A41%2C%22highlightText%22%3A%22Journal%20of%20South%20Carolina%20Water%20Resources%2C%20Volume%206%2C%20Issue%201%2C%20Pages%2036%E2%80%9345%2C%202019%22%2C%22snippets%22%3A%5B%5D%7D%7D


Backwater
Confluence
Storm Surge
Debris Ja m

Force

Presenter Notes
Presentation Notes
Tyson:
Back to my imagination, sometimes I see a water drops taking turns sliding down a playground slide, but other times it’s a clash between armies of water pushing on each other.
Water being pushed out of watersheds, Flow paths do U turns into Intercoastal Water Way (like a spillway), depths not uniform, not quite intuitive.




WSEL Comparison

Presenter Notes
Presentation Notes
Tyson:
The model with bathymetry was about 4 feet lower, the extents (yellow) were much smaller, and was consistent with historical field data.
I would say this is much to important to ignore, especially being on the conservative side of only getting the main channel and not changing initial conditions.





Reason 3:
Will the  rea l Depth, 
plea se  stand up?

Presenter Notes
Presentation Notes
Tyson:
So you've seen how the volume and WSEL is drastically enhanced, and now lets look at the depth. 
Back to my imagination, lets drop a person on out non-bathy DEM, it may look like this.
But with bathy and in reality the man may not be able to stand on ground.
So why is depth important?



De pth Floodway
Ha za rd

Boa t Na viga tion
Development

Irriga tion

Presenter Notes
Presentation Notes
Tyson:
For ASFPM: I have pioneer ancestors that made their way across the US, and I know Utah has a Pioneer Holiday. When my ancestors had to cross streams, knowing the depth is just as important as it is today.
Knowing how deep the water is get a rescue boat into the water, or where that boat can navigate. 
Knowing the hazard of depth of placing a structure or development.
There are many reasons.



D*V
2D Floodway 
Comparison

Presenter Notes
Presentation Notes
Tyson:
Lets look at floodways – D*V
Strange that we may be uncertain about half the equation.
Salmon color is floodway without bathy which is patchy, a common issue because of flat and wide flows.
Mint color is the dem with bathy and it becomes one connected floodway with expanded areas.



Reason 4:
Scour & Sediment

Presenter Notes
Presentation Notes
Tyson:
Let's discuss another important feature of bathymetry



SCOUR

• Piers & Footings
• Road Washouts
• Reservoirs / Levee
• Landslide
• Sinkholes

Presenter Notes
Presentation Notes
Tyson:
Example of Houston: neighborhood of sinkholes



Sed iment 
Depos ition

• Efficiency of 
Structures & Storage

• Flow Path
• Wa ter Qua lity
• Nutrients/ Pollution 

Studies
• Fish Ha bita t
• Da m Remova l

Presenter Notes
Presentation Notes
Tyson:
On the other hand all that sediment from scour is moving somewhere else



Presenter Notes
Presentation Notes
For this example the model is not the Waccamaw but the nearby Santee Watershed.
While calibrating a model according to the field measurements I noticed I had the right curve but 7 ft too high, as shown in yellow.
Upon further investigation, I realized there was a 30 year data gap, shown in blue.
When I created a new rating curve for only the modern data it aligned with my model.
If we look at the DEM on the left, you can see the effects of time in the oxbows and meanders caused by balancing the sedimentation changes.
Calibrating just upstream, was the opposite issue, where the WSEL was several feet lower than the older data.
This would make sense the upstream scour would be deposited downstream, especially after a dam and before a bridge respectively. 
What's interesting is a WSEL of 27' allows 10,000 cfs when it used to allow 70,000 cfs. Having the bathymetry, we could model this sediment transportation analysis.



Presenter Notes
Presentation Notes
Yeah I have no doubt erosion and deposition occurred.



Reason 5:
Hydrologic 
& Hydraulic

Expense

Presenter Notes
Presentation Notes
Tyson:
The last reason of this presentation is the financial and labour aspect.



• DEM
o Compile Sources
o Datum Conversion
o Forma tting Type
o Mosa ic
o Smoothing
o Estima ting

• Hydrology/ Hydraulics
o Baseflow
o Season
o Double Counting
o Calibra tion
o Qua lity

• Digita l Twin
o 99% time it will be 

low flow
o Agility

Expe nse s

Presenter Notes
Presentation Notes
Tyson:
I am not surprised that bathymetry is skipped and ignored because otherwise its a lot of convoluted, subjective work. 
Go over process
Moving forward the USGS 3DNTM will do the heavy lifting on bathymetry, making this cost obsolete, and the convience for those who ignore it to now implement bathymetry.
I strongly believe we will be moving to digital twin modeling in the next decade, where bathymetry due to its importance, will be vital in a digital twin for the many



How can Bathymetry elevate your 
Flood Resilience?

Presenter Notes
Presentation Notes
Tyson:

Open to Audience for Questions



Th a n k
Yo u

Tyson  J a m e s  PE, CFM
Hop e  Morga n NCPLS, CFM, 

GISP

AECOM

20 24

Presenter Notes
Presentation Notes
Per Question/ Comment:
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