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Smith, 2003; Tsai et al., 2012

Playas are depressional freshwater wetlands of U.S. High Plains.

Photo Credit: Playa Lakes Joint Venture
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Playas offer a wide range of ecosystem services

Photo credit: valenciabirding.com

Photo credit: Playa Lakes Joint Venture  

Photo credit: Angela Safranek, Playa Lakes Joint Venture  

Photo credit: tulecreek.com

Photo credit: Frank VenhausPlaya Lakes Joint Venture  

Playas offer a wide range of benefits to both 
humans and wildlife.
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Most playas have been modified by agricultural 
practices, which alters wetland functions. 

Photo Credit: Christopher Rustay, Playa Lakes Joint Venture
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Most playas have been modified by agricultural 
practices, which alters wetland functions. 

Photo Credit: Christopher Rustay, Playa Lakes Joint Venture

Increased bare soil

Transform plant communities

Altered hydrology (flooding/recharge) 

Change in carbon cycle (GHGs)

Reduces wetland volumes

Surface reflectance/temperature
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Dahl 1990, 2014;Gurdak & Roe, 2009

Wetland restoration can help reverse the 
impacts of land-use conversion.

Photo credit: Texas Parks and Wildlife via Playa Lakes Joint Venture

Photo credit: Dru Stevens via Playa Lakes Joint Venture
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10Photo credit: Texas Parks & Wildlife

Photo credit: Playa Lakes Joint Venture



Field Data Collection
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Aboveground Biomass Soil sampling Greenhouse gas 
emissions



On-the-ground sampling is impractical, 
especially at the landscape scale. 
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Less than a 
week later



Photo credit: Katie Hill. Playa Lakes Joint Venture

Remote sensing for playa monitoring

14
Photo by Katie Hill

USGS; seos-project.eu; Siegmund, Menz 2005



Photo credit: Katie Hill. Playa Lakes Joint Venture

Remote sensing for playa monitoring
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Photo by Katie Hill

Wetness

Landsat 8/9 reflectance of wet vs. dry playas



Modeling is the answer? 
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Machine learning models to the rescue!



Shallow Varied Cover
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Why Existing Models Struggle to Accurately 
Capture Playas

Frequently dry Turbid
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Photo credit: Katie Hill. Playa Lakes Joint Venture

Surface Water Model: Main objectives
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1) Create a custom surface water model for playas of 
the High Plains, trained on playa-specific field data.

3) Use model predictions and CRP information to 
evaluate the effect of CRP age and practice on playa 
flooding

Photo by Katie Hill

2) Use this model to detect and predict playa flooding 
across space and time. 



Models are only as good as the data they 
are trained on. 

Landsat 8 and 9 
• Collection 2, Tier 1
• Launched February 2013 & 

September 2021
• 30 x 30 m pixels
• 8–16-day returns
• Analysis ready
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MisclassifiedNSpecificitySensitivity Accuracy Data
1390.931.000.97Training
1170.891.000.94Testing

B7 (SWIR2)
B6 (SWIR1)

NDPI
B5 (NIR)
AWEInsh

B3 (green)
B2 (blue)

B4 (red)
B1(deep blue)

SAVI
NDTI
NDVI

NDWI
PHENO

Feature Importance
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Predictors: Landsat Bands 1-7 (B1 – B7)
NDPI = (B6 – B3) / (B6 + B3) NDTI = (B4 – B3) / (B4 + B3)
AWEINSH = 4 x (B3 – B6) – (0.25 * B5  + 2.75 * B7)
NDVI = (B5 – B4) / (B5 + B4) PHENO = (B5 – B6) / (B5 + B6)
NDWI = (B2 – B6) / (B2 + B6) SAVI = (1.5* (B5 – B4) / (B5 + B4))



Surface water prediction over Time and Space
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Surface water prediction over Time and Space
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Covariates:
• Climate
• Wetland Area
• Surrounding Land Use

Effect of CRP:
• Age (years in CRP)
• Practice

Additional Considerations
Does CRP effect flooding at playas?
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Efficient “sampling” = Informed land management decisions 
= save agencies $$$
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The Conservation Reserve Program depends 
entirely on voluntary participation.
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Thapa et al., 2024
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Barnes et al 2023, Green et al 2022, Swann & Richards, 2026

Knowledge of:

- Ecosystem value

- Positive Outcomes 
of Restoration

Effective science 
communication



Photo credit: Katie Hill. Playa Lakes Joint Venture

Data summaries: Main objectives
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1) What are the best practices for sharing data with 
landowners? 

Photo by Katie Hill

2) Can sharing ecological data change perceptions of 
playas, wetland conservation/restoration, and the CRP?



Direct Communication: Ecological Data 
Summaries

• Ecological data from 50 wetlands sampled in 2022-2024. 
• 50 reports sent by mail to 31 project landowners
• Automated for easy replication across many wetlands and landowners
• Photos, “fun facts”, and narrative specific to each wetland
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Perceptions of:
1) Playas
2) Wetland Restoration 
and conservation
3) CRP

Landowner feedback and perceptions

Summary feedback: 
1) Format 
2) Content
3) Credibility

Response 
analysis:
1) Positive and 

negative 
feedback on 
data summary

2) Change in 
perceptions of 
playas, 
restoration, & 
CRP

Outcomes:
1) Edit code and 

update 
summaries

2) Create list of 
best practices

3) Inform 
enrollment 
motivations

4) Improve 
relationships
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Key Takeaways and Future Work

• Surface water model: Remote sensing and machine learning are useful! 
Next step: Train and test on additional data from collaborators from 
other regions (PPR and Midwest)

• Data summaries: Sharing data may motivate landowner buy-in and drive 
future participation in CRP.

• Future work: use other field data to evaluate surface temperature, 
carbon, and greenhouse gas dynamics. 
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Thank You!

Questions?

megan.podolinsky@colostate.edu
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