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SAME Environmental Community of Interest (ECOI)

• The COI will support and engage SAME Posts, DOD and Federal Agencies by providing 
members with a wide range of programs, activities, and information to enable them to stay on 
the forefront of environmental technologies, management and regulatory developments facing 
the A/E/C community, and national security.  

• SAME ECOI Website -  SAME ECOI Webpage
• Webinars
• Networking
• Joint Engineering Training Conference (JETC)
• PFAS Industry and Government Engagement (IGE) Project
• Post Support and Interaction
• Monthly ECOI -  LINK to monthly call is on SAME ECOI webpage - SAME ECOI Monthly Call

– Call currently third Wednesday of the month 1500-1600 hrs. May Change in Future
• For more information contact ECOI Chair Ann Ewy annewysame@gmail.com  

https://www.same.org/membership-communities/communities-of-interest-list/environmental-community/
https://www.same.org/membership-communities/communities-of-interest-list/environmental-community/
mailto:annewysame@gmail.com


Thank You to our Education Session Sponsors



MODERATOR Terry Watkins, PMP
Jacobs Engineering
Principal

Fun Facts
• Sports Team: Green Bay Packers
• Vacation: Italy, Spain, Germany
• Competitive archer
• Hobbies include working out and 

shooting sports



SPEAKER Brendan Brown, PWS
CDM Smith
Nature-based Solutions Discipline 
Leader

Fun Facts
• Surfed in Costa Rica
• Played tennis and cross country in 

high school
• Enjoys making art but is terrible at 

painting
• Eagle Scout



SPEAKER Drew Reicks, GISP, CFM
CDM Smith
Remote Sensing Specialist

Fun Facts
• Placed 8th in the Iowa High School 

Wrestling Tournament
• Grew up on the same farm as his 

dad
• Favorite team: Borussia Dortmund 

(BVB)
• Favorite game: Splendor



Agenda



Intro

Remote Sensing Basics

Machine Learning Basics

Land Management: Invasive species

Restoration and Resiliency: Marsh assessment

Site Feasibility: Wetland Mapping

Resiliency: New urban development



Field work is an invaluable, but limiting factor.



Explicit results, but a fraction of the site.



Satellite/plane data is widely available but low 
spatial or temporal resolution.



Comprehensive understanding, but lacking 
necessary details.



We are finally seeing the promise of machine learning being 
delivered, but environmental applications are lagging.



Full site, detailed results to drive data to decisions.



An expert-centered digital pipeline empowers
better decisions.
▬ Surveyors

▬ Engineers

▬ Geologists

▬ Scientists

▬ FAA-certified
drone pilots

▬ Remote sensing

▬ Machine learning



Remote Sensing
▬ Common collection platforms

– Satellite, plane, UAVs/drones

▬ Common sensors

– Camera, thermal, lidar 
multispectral, hyperspectral

▬ Common products

– Imagery, elevation

▬ Choosing the right tools

– Site size, project needs



Automation

▬ Automation ≠ machine 
learning

▬ Automation is a pivotal 
part of the process

▬ How can we make 
things easier? 

 Automate it!



Automation's role in machine learning: 



Quantify

Classify/Locate

Segment



Machine Learning Basics
Multiple features
(easier/ cheaper/
faster to collect)

One property to classify or quantify

(difficult /expensive/slower to collect)



Machine Learning Basics

Model Variables Target Class



Machine Learning Basics

Training Data

Validation Data



Train the Model

Data 
Inputs

Ground
Truthing

Machine 
Learning



Model Accuracy
Data

Inputs

Ground Truthing

Machine
Learning Model

Model
Predictions

Measured
Against



Land Management: 
Invasive and native species identification
How do we identify invasive species and assess the effectiveness of treatments to remove them?



Traditional approach for invasive species mapping is labor-intensive.



CDM Smith developed patent-pending data collection methods to 
increase efficiency and improve model accuracy.



Machine learning can use spectral patterns to identify species.

10-band 
Multispectral
Drone Data

Average of Species

Individual Species Plot

Exotic Primrose WillowNative Willow



Species identification is possible between similar species.

10-band 
Multispectral
Drone Data

Average of Species

Individual Species Plot

bahiagrassbermudagrass



CDM Smith developed a high accuracy map of native and 
invasive species using machine learning.

Overall machine learning model accuracy: > 80%

Invasive Species

Species or land cover type



The machine learning model can identify and quantify living and 
dead Brazilian pepper.

Overall machine learning model accuracy: > 80%

Invasive Species

Species or land cover type

Brazilian Pepper



The machine learning model can identify and quantify
dead Brazilian pepper.

Brazilian pepper

Dead Brazilian pepper



Restoration and resiliency: Tidal marsh assessment
▬ How do we assess restoration success and resiliency in the face of climate change?

Ft. Pulaski National Monument
Savannah, GA



Restoration and resiliency: Tidal marsh assessment

Marsh Restoration



Structure from Motion (SfM) can be 
used to generate 3D models

from 2D images.

Time Time Time



Drone data revealed that the contractor graded too high.
Areas out of spec for target grading



High resolutions pixels identify individual Spartina plugs.

Fractional Vegetation Coverage

FVC Metric

Mitigation Area

Reference Area
Spartina planted
30-cm on center



CDM Smith combined field data, 3D drone data, and multispectral
data in a machine learning model to quantify site-wide biomass.

Multispectral data

Elevation data



The machine learned model accurately predicted biomass.



Model results were similar to field results.



Machine learning model results allow for easy identification of 
biomass loss and gain over time.

Biomass Gain

Biomass Stable

Biomass Loss

2022 - 2021



Site Feasibility: Wetland Delineation
How do we locate wetlands to quantify how much land is available for development?



Traditional approach for delineating wetlands.



What defines a wetland and how can we predict 
their location?

NDVI from NAIP LiDAR Products SSURGO Soils 
Data



What defines a wetland and how can we predict 
their location?

NDVI from 
NAIP

LiDAR 
Products

CHM Bare earth 
DEM Intensity

SSURGO Soils 
Data

Deviation from 
mean



Remote Sensing Features
CHM NDVIIntensity

Deviation from 
mean (large area)

Deviation from 
mean (small area)



Tabular/Pixel Based Machine Learning



Tabular/Pixel Based Machine Learning 



Deep Learning



Deep Learning



Deep Learning

Precision Recall F1-Score

Uplands 0.93 0.75 0.83

Wetlands 0.61 0.87 0.71

Accuracy 0.79

Macro Avg 0.77 0.81 0.77

Weighted Avg 0.83 0.79 0.79



Deep Learning



Deep Learning



Resiliency: New urban development
How do we identify newly built structures to assess building code effectiveness?



Traditional approach for identifying new urban 
development

▬Parcel and permit data

▬ Availability limitations

▬ Temporal differences

▬ Imagery

▬ Manual comparison of historical 
imagery



Identifying New Urban Development
▬Southeastern U.S. - FEMA Region 

IV

▬Publicly available data

▬ Sentinel 

▬Quick computation

▬ Google Earth Engine

▬Leveraging existing LULC model

▬ Dynamic World



Identifying New Urban Development
Results20222017



Identifying New Urban Development



Integration to Collector App



Advanced remote sensing and machine learning 
can benefit environmental projects.

Invasive and Native
Species Mapping Restoration Monitoring Wetland Mapping/

Permitting
Urban

Development



There are multiple advantages of using these 
technologies.

Save time/shorten schedule
Reduce field labor

Increase human safety



There are multiple advantages of using these 
technologies.

Save time/shorten schedule
Reduce field labor

Increase human safety

Higher quality data
Digital record

Data consistency
Data repeatability

Track change over time
100% site coverage



There are multiple advantages of using these 
technologies.

Save time/shorten schedule
Reduce field labor

Increase human safety

Higher quality data
Digital record

Data consistency
Data repeatability

Track change over time
100% site coverage



These technologies can improve the efficiency, scale, and accuracy of 
environmental evaluations conducted on federal lands:

▬ Threatened and endangered species habitat

▬ Native plant communities

▬ Biodiversity

▬ Biomass/carbon sequestration

▬ Invasive and exotic species

▬ Wildland fire activities

▬ Resilience

▬ Track affects of climate change



Land managers have an important role to play in 
leveraging these technologies at their sites.

Temporal Resolution Spatial Resolution

Field Data Abundance/Frequency

Target of Interest



Better understanding the goals and objectives facilitates  
selection of the right resolution, sensors, and models.



The right questions can help determine the scale, sensors, models, and 
outputs to optimize data collection and analysis.

▬ What do I want to identify or know about my land?

▬ Why do I want to know this (regulatory,  restoration, risk 

mitigation)?

▬ How frequently do I need to assess change or the target of 

interest?

▬ What is the size of the problem?

▬ How common is the target of interest on the landscape?

▬ How big of an area of interest is there?

▬ How might I use this information?

▬ What field data do I already have or collect 

regularly?

▬ What baseline data do I have?

▬ Are there site constraints or access issues?



Sky Wave combines machine learning and advance 
remote sensing to drive data to decisions.

Contact us:
skywave@cdmsmith.com

Find out more:
cdmsmith.com/skywave

mailto:skywave@cdmsmith.com


THANK YOU

Please take a few 
minutes to complete a 
short survey about 
this session. Your 
feedback will help us 
improve future 
programming for 
JETC.

Environmental Land Management and 
Compliance Using AI 
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