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Recreation Management 
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Agenda 

 Project Review

 Survey Findings

 Zoning Discussion

 Zoning Workshop  

 Closing Thoughts

Enable closed captioning by clicking on 
“Show Captions” in the Zoom Toolbar 
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Helen Mark Trail Bridge
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Community Engagement-Planning Meetings 
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Introduction & 
Project Overview

Stewardship and 
Outreach 
Programs

Data Collection 
and Visitor 

Survey

Recreation 
Facilities 

Visitor Census 
Survey and  

Management 
Strategies

Adaptive 
Management & 

Recommendations

Recreation 
Management Plan

(Fall 2023)

We 
Are 

Here

Meeting #1 
June 2022

Meeting #2 
July 2022

Meeting #3 
August 2022

Meeting #4 
October 2022

Meeting #5 
February 

2023

Meeting #6 
April 2023

Project Website

Visitor Use Surveys

Site Visit #1 
July 2022

Site Visit #3 
November 2022



Survey Findings 
Overview
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2022 MMWD User Survey

• Online and In-person 
• In-person survey is direct comparison to 2012

• August 29, 2022 – October 25, 2022
• Select trailheads & popular locations
• 12 days of collection

• Mornings (7:30am – 11am)
• Afternoon (11am – 1pm)
• Late Afternoon / Evening (3pm – 6pm)
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2022 MMWD User Survey

• Findings
• Respondents were slightly 

older in 2022 vs 2012
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2022 MMWD User Survey

• Findings
• Visitation frequency , 

duration, and typical times are 
generally the same as in 2012
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2022 MMWD User Survey

• Findings
• Mode of arrival has stayed 

relatively equal
• Increase in e-bike usage
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2022 MMWD User Survey

• Findings
• Primary Activities are 

similar with an increase 
in hiking, dog walking, 
and e-biking
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2022 MMWD User Survey

• Findings
• Visitor Trail Experiences 

continue to be generally 
good

• Parking and restroom 
availability were rated as 
“poor” by the largest 
portion of respondents 

• Parking - 7% 
• Restrooms - 5%
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Parking
2022 Survey 2012 Survey

Count Percentage Total Percentage
Great 305 29% 239 20%
Good 370 35% 429 35%
Fair 179 17% 154 13%
Poor 68 6% 90 7%
Didn't Answer 141 13% 298 25%
Total 1063 100% 1210 100%

Restrooms
2022 Survey 2012 Survey

Count Percentage Total Percentage
Great 237 22% 174 14%
Good 378 36% 358 30%
Fair 234 22% 169 14%
Poor 56 5% 94 8%
Didn't Answer 158 15% 408 34%
Total 1063 100% 1203 100%



2022 MMWD User Survey

• Findings
• Trail Conditions rated as 

“great” or “good” by the 
majority (87%) of 
respondents

• Fire Road Conditions 
rated as “great” or 
“good” in the 2022 
survey (84%)
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Trail Conditions
2022 Survey 2012 Survey

Count Percentage Total Percentage
Great 472 44% 531 43%
Good 452 43% 583 47%
Fair 36 3% 55 4%
Poor 12 1% 9 1%
Didn't Answer 91 9% 59 5%
Total 1063 100% 1237 100%

Fire Road Conditions
2022 Survey

Count Percentage
Great 468 44%
Good 424 40%
Fair 48 5%
Poor 14 1%
Didn't Answer 109 10%
Total 1063 100%



2022 MMWD User Survey

• Findings
• Majority of respondents 

reported feeling safe 
when visiting 

• 1% of respondents 
reported feeling unsafe 
in both 2012 and 2022 
surveys
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2022 MMWD User Survey

• Findings
• Usability of maps and 

signs improved slightly 
from 2012 to 2022

• Interactions with other 
visitors remain rated as 
“good” and “great” by 
the majority of survey 
respondents
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Usability of maps 
and signs

2022 Survey 2012 Survey
Count Percentage Total Percentage

Great 341 32% 245 20%
Good 436 41% 536 44%
Fair 141 13% 186 15%
Poor 17 2% 55 4%
Didn't Answer 128 12% 206 17%
Total 1063 100% 1228 100%

Interactions with 
other visitors

2022 Survey 2012 Survey
Count Percentage Total Percentage

Great 403 38% 389 32%
Good 487 46% 635 52%
Fair 68 6% 57 5%
Poor 12 1% 18 1%
Didn't Answer 93 9% 128 10%
Total 1063 100% 1227 100%



2022 MMWD User Survey

• Findings
• 63% for allowing e-bikes 

on the watershed (no 
permit, permit, or paid 
permit)
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2022 MMWD User Survey

• Findings
• “Creating multi-use 

connections to 
separate visitors in 
high use areas” was 
the leading trail 
management 
strategy
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2022 MMWD User Survey

• Findings
• Entrance & Exits
• Destinations
• Congested Areas
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2022 MMWD User Survey

• Strava Data
• High usage trails
• Potential for user conflicts
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2022 MMWD 
User Survey
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2022 MMWD Annual Usage Estimate

• Eco-counters placed throughout the watershed (August – November)
• Compared to Strava data
• Extrapolated to annual estimate range
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Mode
2022

Low Range High Range

Pedestrians 1,728,055 2,081,714 

Bicyclists 256,141 564,233 

Total 1,984,196 2,645,947 

Total percent increase from 2012 Estimate 9% 46%



Next Steps for Data Analysis 

• Evaluate intersection of visitor usage and 
resource data

• Biological
• Ecological
• Water Quality / Erosion Data
• Cultural
• Usage patterns

• Identify potential recreation and 
preservation zones
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ZONING AS  A 
RECREATION 

MANAGEMENT 
TOOL

Dr. Ashley D’Antonio

Associate Professor of 
Nature-based 
Recreation 
Management



Presentation Roadmap

• Brief history of the recreation opportunity 
spectrum 

• Zoning as a management tool

• Examples of zoning

• Zoning decision-making 

• Monitoring & zoning 



Recreation Opportunity Spectrum (ROS)

Developed by 
USDA Forest 

Service in the 
1970s

Managerial Setting

Environmental 
SettingSocial Setting

Recreation Opportunities



Recreation Opportunity Spectrum (ROS)

•Zoning for recreation opportunities

•Recognizes that diverse opportunities can exist 
(and co-exist)



Goal of ROS

To provide opportunities for visitors to participate 
in preferred activities in the appropriate 
physical, social, and managerial setting. 

As such, visitors may fulfill their motivations and 
realize benefits. 



Zoning based on:
•Physical setting (natural setting)
•Social setting
•Managerial setting

Setting + Activity = Experience



Example of typical ROS classes

Primitive  

Semi-Primitive Non-Motorized 

Semi-Primitive Motorized  

Roaded Natural 

Rural 

Urban/developed



From: USDA Forest Service ROS Primer



Leung et al ., 2018 – IUCN Guide on Sustainable Tourism



Parks Canada – Addressed in ALL recreation management plans



Evolution of ROS

Planning 
Framework

Management 
Tool



Zoning in Visitor Use 
Management

• Commonly used tool for managing visitor use and associated 
disturbance
• Can address both social & ecological impacts

• Generally, has strong support among visitors

• Manning et al., 2022; Leung et al., 2018

• Multiple types:
• Spatial Zoning
• Buffer Zones (type of spatial zoning)
• Temporal Zoning



Examples of Zoning in Recreation Settings 



SPATIAL 
ZONING











Catskills Park in New
York State

Catskill/Delaware 
Watershed



BUFFER 
ZONES

Hull et al., 20211



TEMPORAL 
ZONING



Zoning Considerations

• What’s appropriate for each zone’s social, 
ecological, and managerial objectives?

• What are existing social, ecological, and 
managerial conditions? 

• What visitor opportunities are appropriate 
in each zone? 

Managerial 
Setting

Environmental 
SettingSocial Setting



Zoning Considerations

• What social conditions should be considered in zoning decisions?
• Ex: opportunities for solitude

• What ecological conditions should be considered?
• Ex: location of sensitive species

• What managerial conditions should be considered? 
• Ex: current condition of facilities/infrastructure
https://miro.com/app/board/uXjVPqXAmiM=/?share_link_id=502869201879

https://miro.com/app/board/uXjVPqXAmiM=/?share_link_id=502869201879


Recreation Suitability Mapping



Multicriteria or multibenefit analysis

Geneletti et al., 2008



Survey methods informed 
preferences for recreation 
experiences paired with 
spatial data of visitor use. 

Beeco, et al., (2014) Landscape & Urban Planning



PPGIS to 
Inform 
Zoning

• Grade et al., 2021





Recreation Susceptibility Mapping



High Use Levels Low Use Levels

El Cap Meadow, Yosemite National Park



 

 

Vegetation 
Susceptibility 



Areas of 
Potential 

Ecological 
Change



High Use Levels Low Use Levels

Potential for Change



Importance of Monitoring & Evaluation 
for Adaptive Management



Take Home Messages
• Zoning is a common and successful recreation management tool 

• Recognizes that diverse recreation opportunities can exist and co-
exist on a landscape 

• Recognizes that ecological and managerial conditions and 
objectives also vary across a landscape

• Monitor these conditions to inform adaptive management



Next Watershed Recreation Planning Activities 

April 2023 Final Workshop
• Development of plan outcomes
Fall 2023 - Recreation Management Plan Final 
• Watershed Census Survey Report Memo
• Draft Watershed Recreation Management Plan

Project Website: https://www.marinwater.org/WatershedRecPlan 
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Closing Thoughts 



Public Comments 

Please keep comments to under 1 minutes* to provide space and time 
for others.

There will continue to be opportunities to participate and share 
perspectives throughout the planning process.
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PUBLIC COMMENT
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1 MINUTE
12345678910
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Thank You


	Slide Number 1
	Agenda 
	Slide Number 3
	Community Engagement-Planning Meetings 
	Survey Findings Overview
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD User Survey
	2022 MMWD Annual Usage Estimate
	Next Steps for Data Analysis 
	Zoning As  A Recreation Management Tool
	Presentation Roadmap
	Recreation Opportunity Spectrum (ROS)
	Recreation Opportunity Spectrum (ROS)
	Goal of ROS
	Zoning based on:
	Example of typical ROS classes
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Evolution of ROS
	Zoning in Visitor Use Management
	Examples of Zoning in Recreation Settings 
	Spatial Zoning
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Buffer Zones
	Temporal Zoning
	Zoning Considerations
	Zoning Considerations
	Recreation Suitability Mapping
	Multicriteria or multibenefit analysis
	Slide Number 47
	PPGIS to Inform Zoning
	Slide Number 49
	Recreation Susceptibility Mapping
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Potential for Change
	Importance of Monitoring & Evaluation for Adaptive Management
	Take Home Messages
	Next Watershed Recreation Planning Activities 
	Closing Thoughts 
	Public Comments 
	PUBLIC COMMENT
	Thank You

