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City of Boulder Open 
Space Mountain 
Parks (OSMP) 
Wetland Program

• The City of Boulder charter states that open space land shall be 
acquired, maintained, preserved, and restored. 

• OSMP Master Plan includes the ‘Ecosystem Health and Resilience’ 
focus area



OSMP Monitoring 
Goals

Identify priority areas for restoration and/or protectionIdentify

Track changes in acreage and condition over timeTrack

Detect relationships between human disturbances and 
wetland condition to help inform land management 
decisions

Detect

Develop tools to support land management decisionsDevelop



Monitoring
Framework 

Level 1: Wetland Mapping

Level 2: CNHP Ecological 
Integrity Assessment (EIA) 

Level 3: 
Intensive

Quantitative
Assessment



Wetland and Riparian Mapping Inventory – Cowardin Classification 
Wetland Types



Wetland and Riparian Mapping Inventory – Ecological Systems



Level 2 Ecological Integrity Assessment

Rank Numeric Score Condition Category

A+ ≥ 3.8 - 4.0

A- ≥ 3.5 - 3.79

B+ ≥ 3.0 - 3.49

B- ≥ 2.5 - 2.99

C+ ≥ 2.0 - 2.49

C- ≥ 1.5 - 1.99

D 0 - 1.49
Poor/Significant Deviation 

From Reference

Excellent/Reference Condition

Good/Slight Deviation From 

Reference

Fair/Moderate Deviation from 

Reference



Level 3 Vegetation Results



Natural and Human 
Disturbances
Most Common Disturbances on OSMP:

1. Non-native invasive plant species – 

• Present at all 50 sites
• Most widespread disturbance across 

landscape and AA scales

• Degree of impacts very high even at 
restricted cover. 

2. Livestock grazing – 

•  Present at 42 sites

• Mostly rare or restricted cover with low 
to moderate impacts

3. Soil disturbance from livestock – 

• Present at 37 sites, but restricted to 
small areas with low degree of impact

     



Natural and Human 
Disturbances

• Paved and gravel parking lots within the 100-m buffer 
was the only landscape disturbance significantly 
correlated with declines in wetland condition.

• Native vegetation cover showed a significant positive 
correlation with increasing trail density within 500 m 
(p=0.02, ρ=0.34)

• Nonnative vegetation cover showed significant 
negative correlations with decreasing road density 
within 100 m (p=0.04, ρ=-0.29) and trail density within 
500 m (p=0.03, ρ=-0.31). 

• Noxious plant cover also declined significantly with 
increasing trail density at 500 m (p=0.01, ρ=-0.37).



Site Prioritization



Wetland Tools

• In depth protocol and QAPP that can be 
used to assess wetland condition every 
5-years or as needed to track changes in 
wetland condition

• AGOL web map with wetland mapping 
and wetland assessment data

• PowerPoint training on how to interpret 
wetland mapping codes

• Develop disturbance thresholds from 
Level 3 data to better support land 
management decisions

• Incorporate disturbance thresholds into 
lease agreements and management 
plans



Thank you!

• This project was funded by an EPA 
Region 8 Wetland Program 
Development Grant

• Wetland mapping completed by 
Joanna Lemly and Gabrielle Smith, 
Colorado Natural Heritage 
Program


	Slide 1: Developing a Wetland Monitoring & Assessment Strategy for City of Boulder Open Space Mountain Parks
	Slide 2: City of Boulder Open Space Mountain Parks (OSMP) Wetland Program
	Slide 3: OSMP Monitoring Goals
	Slide 4: Monitoring  Framework 
	Slide 5: Wetland and Riparian Mapping Inventory – Cowardin Classification Wetland Types
	Slide 6: Wetland and Riparian Mapping Inventory – Ecological Systems
	Slide 7: Level 2 Ecological Integrity Assessment 
	Slide 8: Level 3 Vegetation Results
	Slide 9: Natural and Human Disturbances
	Slide 10: Natural and Human Disturbances
	Slide 11: Site Prioritization
	Slide 12: Wetland Tools
	Slide 13

