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CNHP’s Wetland Team

Joanna Lemly
Wetland Ecologist and 
Team Leader

• Wetland monitoring and 
assessment

• Protocol development
• Landscape-scale sampling
• Wetland mapping
• Wetland field guides and 

educational resources

Sarah Marshall
Ecohydrologist

Laurie Gilligan
Wetland Ecologist

Gabrielle Smith
GIS Analyst and Wetland 
Mapping Specialist

Lewis Messner
Wetland Ecologist

• Wetland restoration
• Wetland functions and 

services
• Spatial modeling
• Landscape analysis of 

watershed priorities

• Wetland condition / 
function assessment

• Front Range and 
Eastern Plains wetlands

• Groundwater-
dependent wetlands

• Wetland botany
• DEI in conservation

• National Wetland 
Inventory (NWI) mapping

• Fen mapping for USFS
• ESRI ArcGIS Online tool 

development
• DEI in conservation

• Wetland monitoring 
and assessment

• Wetland botany



CNHP’s Wetland Team – BLM AIM Support

Tess Webb
Aquatic Ecologist
(Salt Lake City, UT)

• Stream monitoring
• Data analysis
• Crew management
• Electronic data capture 

tool development
• Survey123 / Field Maps

Ruth Whittington
Wetland Data Analyst

Katrina Castro
Aquatic Ecologist
(Salt Lake City, UT)

Alexa Armstrong
Wetland Ecologist

Alex Binsfeld
Aquatic Ecologist

• Data analysis
• Data management
• Survey designs
• ESRI ArcGIS Online tool 

development
• Wetland soils

• Wetland monitoring
• Stream monitoring
• Crew management
• Training
• Logistical support

• Wetland monitoring
• Crew management
• Training
• Logistical support

• Stream monitoring
• Aquatic macro-inverts
• GIS analysis



Wetland Monitoring and Assessment
• BLM Riparian and Wetland AIM (wetland monitoring)
• BLM Lotic AIM (stream monitoring)
• EPA National Wetland Condition Assessment
• Ecological Integrity Assessment (EIA)
• Front Range Wetland Assessments
• Groundwater-Dependent Wetlands on the Plains



Online Wetland Maps and Tools



Partner: Lindsay Reynolds,
BLM Assessment Inventory and Monitoring

Presenter Notes
Presentation Notes
We depend on volunteersOur award winners have all committed hundreds of hours 



Partner: Kate Dwire,
USFS Rocky Mountain Research Station

Presenter Notes
Presentation Notes
We depend on volunteersOur award winners have all committed hundreds of hours 



Wetland / Beaver Pond Mapping with AI
Colorado River Basin

CNHP Partners’ Meeting, March 11, 2022



Overall Objective
Track areal extent of wetlands and presence of beaver dams (real and analogs) over time in the 
Colorado River basin using repeatable and low-cost Machine Learning techniques

Specific Metrics to track
Vegetated, Valley Bottom Wetlands
Beaver Ponds, Beaver “Influenced” Wetlands, Beaver “Complexes”

Time Period
Metrics will be determined over 3 independent time periods using NAIP imagery and LiDAR 
acquired between 2006 and 2021. These data are freely available. Platform is set up to generate 
new results as more NAIP imagery is flown (1-3 year repeats)

Resolution
Output wetland maps will be at a 1m resolution

Project Goals



Study Area: Entire CRB

Training Areas

Model Extent
WFF and CWCB 

Projects

Ecoregions



Beaver Pond and Wetland Example from NWI Data

Location: Grand County, Colorado

NWI: Imagery Year: 2017, NWI Attribute Codes: PABFb, PSS1Bb

NAIP: Year: 2017, Flight Date: 9/21/2017



Training

True Color NDVI



Object Detection Results



Validation and Performance
Iterative process
Train, produce results, compare against training data

Numerical
Training and Test areas

Confusion Matrix showing statistics of model 
performance against manually-mapped areas

Visual
Assess model performance

Feedback specific issues and improve model
- More training
- Model weightings
- Additional post-processing steps

Segmentation Data Trained by CNHP Staff showing NWI

Comparison with Model Output



End Products

Maps Hosted by CNHP

Area and Change Analysis
Total Wetland Area
Change in Wetted Area Across Years
Beaver Pond Count, and Pond Area

Sensitivity of Wetlands to Key Physical Factors:
Climatology/hydrology
Geology, Elevation

Comparison with BRAT Model
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