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Presentation Objectives

Participants will better understand: 

1) How to design a monitoring program 
within the time and budget available;
2) Some monitoring approaches for typical 
metrics; and
3) How to tie monitoring to goals and 
thresholds within an adaptive 
management framework.



What is monitoring?

• The collection, evaluation and 
interpretation of data

• Compliance: Action complies with 
expectations

• Examples: RDM levels, lack of pesticides, 
AU/AUM limits, timing restrictions

• Effectiveness: Action achieves desired 
results

• Examples: seasonal grazing maintains native 
forb cover



What is adaptive 
management?



What is adaptive 
management?

Grazing Handbook, Ch. 90, USFS 2016



Designing a Monitoring 
Program



Designing a Monitoring Program
Why How What When Where Who

Rationale Methods Metric Timing, 
frequency

Location Surveyor

Tied to 
specific goal 
and/or 
objective

May include 
high and 
low 
intensity 
options

Quantifiable 
performance 
standard: RDM, 
percent 
utilization, 
vegetation 
height

Map with 
locations or 
polygons

Expertise and 
any  permit 
requirements

Reduce 
hazardous 
herbaceous 
fuels

Photo point 
and 
observation

Comparison to 
standard photo

Annual; 
after 
treatment

Established 
points

Trained 
individualRDM/ 

biomass 
sampling or 
mapping

Pounds/ acre 
biomass

Established 
points and 
throughout



Designing a Monitoring 
Program:
Monitoring Intensity

• Photo points
• Checklists
• Visual assessment

• RDM samples or 
mapping

• Vegetation structure
• Stubble Height
• Percent utilization
• Rapid invasive plant 

survey

• Soil Health

• Plant or wildlife 
community

• Plant or wildlife population

• Invasive plant mapping

• Riparian health assessment

• Water quality

Low Moderate High



Low Moderate High

Typical Monitoring Approaches
Monitoring Intensity



Horizon Visible

GPS recorded location.
May have marker.

Landscape

Scale

Low Intensity Monitoring:
Photo Monitoring



California Regional Water Quality Control Board, San Francisco Bay Region, 2018

Low Intensity Monitoring:
Checklists

Listed 
plant



ANR Pub. 8092 Bartolome et al. 2006

Low Intensity Monitoring:
Visual RDM Assessment



Low Intensity Monitoring:
Visual Infrastructure Assessment



Low Moderate High

Typical Monitoring Approaches
Monitoring Intensity



Moderate Intensity Monitoring:
RDM Sampling



Moderate Intensity Monitoring:
RDM Mapping



Moderate Intensity Monitoring:
Percent Utilization/ Comparative Yield



Moderate Intensity Monitoring:
Vegetation Structure

https://jornada.nmsu.edu/files/Core_Methods.pdf



Moderate Intensity Monitoring:
Stubble Height

https://www.nrcs.usda.gov/sites/default/files/2022-09/stelprdb1044249.pdf and https://jornada.nmsu.edu/files/Core_Methods.pdf

https://www.nrcs.usda.gov/sites/default/files/2022-09/stelprdb1044249.pdf
https://jornada.nmsu.edu/files/Core_Methods.pdf


Moderate Intensity Monitoring:
Rapid Invasive Plant Survey



Low Moderate High

Typical Monitoring Approaches
Monitoring Intensity



High Intensity Monitoring:
Soil Health

https://jornada.nmsu.edu/files/Core_Methods.pdf



High Intensity Monitoring:
Plant or Wildlife Community



High Intensity Monitoring:
Plant or Wildlife Population



High Intensity Monitoring:
Invasive Plant Mapping



High Intensity Monitoring:
Riparian Health Assessment



High Intensity Monitoring:
Water Quality



Designing a Monitoring Program: 
Implementation

• Clearly identify responsibilities 
(landowner vs. licensee) for monitoring, 
actions and covering costs

• Identify frequency and timing of 
monitoring activities

• May include recommended timing for 
response actions

• Some may include external timelines 
from agencies, funders etc.



Annual Meeting & Report



• Review previous season’s grazing 
operation

• Effectiveness monitoring results
• Compliance checklist
• Issues 
• Accomplishments and projects 

completed
• Develop annual plan with next steps

Annual Meeting





• Summarize monitoring in context of 
goals

• Describe previous years’ climate and 
operational context

• Provide recommendations based on 
monitoring results

• Lay out next years management 
approach (Annual Plan)

Annual Report



Adaptive Management



• Recommend immediate, short and long 
term actions based on monitoring results 
based on management “triggers”

• Include emergency contingency plan 

Adaptive Management

Goal Performance 
Standard Monitoring Remedial Actions For a

Result Below Standard

Immediate 
Action

Short-term 
Action

Long-term 
Action 

Maintain 
soil 
integrity

RDM levels 
greater than 
1,000 
lbs/acre

RDM 
sampling or 
visual 
mapping

- Move 
livestock 
out of non-
compliant 
pastures as 
soon as 
possible

- Move 
nutrients
- Adjust 
stocking 
rates

- Develop 
infrastructure 
to improve 
distribution
-Identify 
sacrifice areas 
or fields



Questions?

Roxanne Hulme Foss
Roxanne@vollmarconsulting.com



Resources
• ANR Photo Monitoring: https://ucanr.edu/sites/BayAreaRangeland/files/253126.pdf

• WQCB Minimum Requirements: 
https://www.waterboards.ca.gov/rwqcb2/water_issues/programs/agriculture/CAF/WDR%20Attach%20E%20GMP.pdf

• ANR 8092 (RDM): http://www.elkhornsloughctp.org/uploads/files/1230939961Bartolome%202006%20RDM.pdf

• Wildland Solutions: http://www.wildlandsolutions.com/products/

• NPS Invasive Species Early Detection Rapid Response: https://irma.nps.gov/DataStore/Reference/Profile/662369

• PointBlue RMN Handbook: http://pointblue.org/wp-content/uploads/2018/06/RMN_Handbook_v2.pdf

• NRCS NRI: https://www.nrcs.usda.gov/sites/default/files/2022-06/Interpreting_Indicators_1734-6_ver5_08272020%20%281%29.pdf

• CNPS Rare Plant, Mapping, Releve Methods: https://www.cnps.org/plant-science/field-protocols-guidelines

• Calflora Weed Manager: https://www.calflora.org//entry/weed-mgr.html

• CDFW Survey Protocols and Guidelines: https://wildlife.ca.gov/Conservation/Survey-Protocols

• Grazing/ Botanical Surveys (Barry): https://ucanr.edu/sites/BayAreaRangeland/files/253125.pdf

• BLM MIM Riparian monitoring: https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd558332.pdf

• ANR 8094 (Riparian): https://rangelandarchive.ucdavis.edu/files/187432.pdf

• DOI Adaptive Management Guide: https://www.doi.gov/sites/doi.gov/files/uploads/TechGuide-WebOptimized-2.pdf

• Grazing Handbook (Bush): https://carangeland.org/images/GrazingHandbook.pdf

• Interagency Utilization Tech. Reference: https://www.nrcs.usda.gov/sites/default/files/2022-09/stelprdb1044249.pdf

• USDA-ARS Monitoring Manual: https://jornada.nmsu.edu/files/Core_Methods.pdf

https://ucanr.edu/sites/BayAreaRangeland/files/253126.pdf
https://www.waterboards.ca.gov/rwqcb2/water_issues/programs/agriculture/CAF/WDR%20Attach%20E%20GMP.pdf
http://www.elkhornsloughctp.org/uploads/files/1230939961Bartolome%202006%20RDM.pdf
http://www.wildlandsolutions.com/products/
https://irma.nps.gov/DataStore/Reference/Profile/662369
http://pointblue.org/wp-content/uploads/2018/06/RMN_Handbook_v2.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-06/Interpreting_Indicators_1734-6_ver5_08272020%20%281%29.pdf
https://www.cnps.org/plant-science/field-protocols-guidelines
https://www.calflora.org/entry/weed-mgr.html
https://wildlife.ca.gov/Conservation/Survey-Protocols
https://ucanr.edu/sites/BayAreaRangeland/files/253125.pdf
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd558332.pdf
https://rangelandarchive.ucdavis.edu/files/187432.pdf
https://www.doi.gov/sites/doi.gov/files/uploads/TechGuide-WebOptimized-2.pdf
https://carangeland.org/images/GrazingHandbook.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-09/stelprdb1044249.pdf
https://jornada.nmsu.edu/files/Core_Methods.pdf


Lease/ License Implications

• Annual report and meeting may inform 
operator review during lease renewal 
process

• Key goals and performance standards may 
be in lease

• Ensure monitoring or management 
expectations and responsibilities are clear 
and consistent across documents
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