
CSS and 
Chaparral 
Vegetation 
Monitoring Plan
San Diego Management and Monitoring 
Program Coordination Meeting

October 2023



Coastal Sage Scrub & Chaparral Vegetation 
Monitoring – History in San Diego County

• Triangles 1930-2000

• Circles >2000

• Vegetation Datasets:

✓VTM (1930-1934)

✓Fisher Pit Fall (1995-2009)

✓AECOM Rapid 
Assessment Points (2002-
2010)

✓Kus USGS CAGN (2015 –
2020)



Coastal Sage Scrub & Chaparral Vegetation 
Monitoring – Regional Approach

Purpose:

• Track distribution 
& status over time

• Collect data on 
threat, habitat & 
abiotic 
characteristics

• Assess ecological 
integrity 

• Apply data to 
management

https://sdmmp.com/



CSS & Chaparral Monitoring Question

What is the ecological integrity of CSS & chaparral 

vegetation, is it changing over time & why?

Ecological integrity –

The ability of an ecological system 
to support & maintain a 
community of organisms that has 
species composition, diversity & 
functional organization 
comparable to those of natural 
habitats within a region

Karr & Dudley 1981, Parrish et al. 2003



Ecological integrity –

Today is commonly understood as holistic 
concept and framework that focuses on 
conserving natural biodiversity using natural 
or historic range of variation as a reference 
point and promoting resilience (capacity to 
reorganize while undergoing change so as to 
retain essentially the same function, 
structure, identity and feedbacks).

Wurtzebach & Schultz 2016, Walker et al. 2004

CSS & Chaparral Monitoring Question

What is the ecological integrity of CSS & chaparral 

vegetation, is it changing over time & why?



Coastal Sage Scrub & Chaparral Vegetation 
Monitoring – Regional Approach

Ecological integrity broadly measured at landscape-scale as 
percent cover of nonnative annual grasses in shrublands



CSS & Chaparral Conceptual Model



Coastal Sage Scrub & Chaparral Vegetation 
Monitoring Components

• Vegetation mapping (10-15 years)

• Landscape scale ecological integrity – change over time & GIS-based 
threats:

✓Fire

✓Climate 

✓Nitrogen deposition

✓Land use change

• Historic & recent vegetation data – change over time & threats

• Field based vegetation monitoring (2024) – cover & composition, 
ecological integrity & landscape model evaluation



Coastal Sage Scrub & Chaparral Vegetation 
Monitoring – Guiding Questions

1. What is distribution, composition, structure & integrity of 
CSS and chaparral vegetation communities in the MSPA?

2. How are these traits of the vegetation community 
changing over time?

3. What threats & abiotic factors are associated with 
changes in vegetation community attributes?

Similar questions for Vegetation Focus (VF) Species & taxa-
based communities



Coastal Sage Scrub & Chaparral Vegetation 
Monitoring – VF Species
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Coastal Sage Scrub & Chaparral Vegetation 
Monitoring – Taxa Groups

Pollinators

Arthropods

Reptiles

Birds

Mammals 



Overall Approach
• Management and Monitoring Strategic Plan (MSP) 2017

 https://sdmmp.com/msp_doc.php#volume2A_3

• Core = gathering existing GIS and remote sensing data 
and analyzing trends (annually)

• Core+ = long-term monitoring at permanent plots that 
measures plant composition, structure, integrity, abiotic 
components and threats (every 5 years)

• Core++ = rapid assessment protocols to assess animal 
species composition and presence/absence of targeted 
covered animal and plant species (first year- pollinator 
and rare plants only)

https://sdmmp.com/msp_doc.php#volume2A_3


Core Monitoring
Office GIS/Remote Sensing Component

• Answers the questions:
 1. What is the integrity across the landscape?

 2. Where are areas of stability and areas of change over 
time?

 3. What abiotic or threat variables explain the variation 
over time and space?



Core Monitoring
Office GIS/Remote Sensing Component

• Planned methods
 Collect existing GIS and remote sensing products

 Rangeland percent cover annual herbaceous, perennial 
herbaceous, bare ground, litter, shrub, tree

 Climate data

 Topographic data

 Soil types and texture

 Nitrogen deposition models

 Fire perimeters and intensity

 Drought indices



Percent cover data- Rangeland

• LANDSAT-based product

• Annual outputs from 1985-present

• Provides percent cover for: annual herbaceous, 
perennial herbaceous, litter, bare ground, shrubs, 
trees

• Allred et 2021. Improving Landsat predictions of 
rangeland fractional cover with multitask learning 
and uncertainty - Allred - 2021 - Methods in Ecology 
and Evolution - Wiley Online Library

https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.13564
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.13564
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.13564
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.13564


Annual Herbaceous

• ** screenshot of rangeland

1986 2021







2021

Shrubs





Core+
Permanent Field Plots

• Answers the questions:
 1. Validate and update remote sensing models and GIS

 2. What is the composition and structure of shrublands?

 3. How are changes in functional cover related to 
composition changes?

 4. What areas are changing in integrity and 
composition? 

 5. What species are indicators of high or low integrity?

 6. What covariates are associated with changes?



Core+
Permanent Field Plots

• Planned methods
 2020 AECOM pilot study

 Used UAS to collect very high-resolution imagery

 Identified plant species from imagery on a SLATS 
transects design

 90m plots with 30m subplots









Core+
Permanent Field Plots

• Pros of UAS:
 Less destructive to the site

 Images are kept forever and can be classified in any 
pattern later

 Faster and cheaper than traditional transects

 Can provide height information across the plot

• Cons:
 Only view the top of the canopy

 Herbaceous cover is difficult to identify to species level



Top of canopy v total invasive cover

• Vegetation surveys from pitfall traps and CAGN 
plots

• Correlation between top of canopy and total 
invasive grass cover R=0.89



Addition of herbaceous quadrats

• 4 quadrats per 90m plot (1m2 each)

• Species level identification and percent cover will 
be recorded



Core+
Permanent Field Plots

• Soil metrics
 Soil color

 Soil moisture and texture

 Total N, Total C, NO3, NH4, pH, P, Ca, K

• Identification of cryptogamic crust in the field



Core++
Animal composition and target species surveys

• Answers the questions:
 1. How do animal species respond to changes in plant 

composition and integrity?

 2. How are animal communities changing over time?

 3. What indicator species are associated with high and 
low integrity?



Core++
Animal composition and target species surveys

• Planned methods
 First year will include pollinator surveys only

 Future years-

 Taxa-based rapid assessments

 Target species-specific surveys

 CA glossy snake
 Blainville’s Horned Lizard
 SD Black-tailed Jackrabbit
 Bell’s Sparrow
 Grasshopper Sparrow
 Loggerhead Shrike
 12 rare plant species



Rapid Assessment Protocols
Bird point counts can generate big species list fast

Camera stations – combining HALT and PIR together

Cover board surveys



Rapid Assessment Protocols

Avian point counts for target species such as:  

Grasshopper sparrow, Bell’s sparrow, 

Loggerhead shrike



Camera stations – combining HALT and PIR together

i.e. BLM patches rapid assessment survey





Rapid Assessment Protocols

Camera set up overview



Rapid Assessment Protocols

Camera set-up close-up



Rapid Assessment Protocols

Target species such as:  Black-tailed jackrabbit



Rapid Assessment Protocols

Target species such as: Blainville’s Horned Lizard



Rapid Assessment Protocols

Target species such as: California glossy snake



Rapid Assessment 
Protocols

Summary of camera type 

comparison for these BLM 

patches



Rapid Assessment Protocols
Possible use of cover boards at sites



Planned Analysis

• Vegetation – Annual Rangeland Data

 Percent Cover Trends

 Change in Percent Cover

 Anova and PERMANOVA

 MDS plots

 Within year clustering

 Cluster Dendrograms

 Between year clustering



Planned Analysis

• Vegetation – Multi-Year Field data
 Composition

 PERMANOVA

 Tests for difference between years in Multivariate data

 BioEnv

 Tests for environmental drivers associated with change

 Indicator Species Analysis

 Determines what species or communities indicate change

 Geographic distributions

 Structural Diversity

 Report richness of species and traits over time



Planned Analysis

• Animal – Multi-Year Field data
 Species richness

 Geographic distribution

 Joint-Species Distribution

Ex: American Badger



Historical Analysis

• Datasets
 VTM: 

 1931 – 1937; ~350 
site visits

 USGS Pitfall: 

 1995 – 2012; 6 – 48 
sites per year

 USGS Gnatcatcher:

 2016 and 2020; ~330 
sites each year

 Rangeland Data



Plot selection

• Power Analysis
 Simulation

 Historic Rangeland Data

 Mean Non-native 
Grass Cover

 ANOVA

 What % of 
simulations detect 
difference between 
2 years?

 Real Data

 Rangeland: 1986 v. 2003



Plot Selection

• Sampling Frame and Sampling Design

• Vegetation communities taken from 1930s map 
of CSS and chaparral to capture any sites that 
have already type-converted

• Limited to conserved lands with willing partners

• 60 CSS plots and 40 chaparral plots





Plot Selection

Vegetation 

Community

Subregion 1 Subregion 2 Subregion 3 Subregion 4

CSS 17 18 18 7

Chaparral 5 9 13 13





Pollinator Sites (blue)



Summary

• A combination of methods are proposed to 
answer various aspects of all the questions

• Methods will take place in phases 

• Historical analysis of GIS and field data will 
guide decisions

• Spring 2024- first field plot surveys



• Please send any additional comments or 
questions to Emily Perkins

• eperkins@usgs.gov
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