Ideas on Developing a Coastal Sage Scrub,
Chaparral and Grassland Monitoring
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MSP Roadmap

~ Management and Monitoring Strategic Plan
for Conserved Lands in Western San Diego County:

A Strategic Habitat Conservation Roadmap

Overviewand @ Goalsand [ Supporting
Approach Objectives Documents

2A - Regional Preserve System
2B - Threats/Stressors

2C - Vegetation

2D - Species

https://portal.SDMMP.com



MSP Roadmap Area

A7

MSCP, MHCP & NCP
MSPA aka “MSP Area”

Western San Diego
County

Only willing partners
on Conserved Lands

11 Management Units

i ed Lanas
5P Management Units
ater Bodies
5

2 anGIs
Iy Created by: SDMMP
B Management & Monitoring Strategic Plan

Future East County Plan
MHCP
MSCP

MSCP - No. County Suba

HE=450W 116301

"W

&
I}
= Plan -

MSPA Geograph

ic Area

Created September 2016



Presenter
Presentation Notes
Main Concepts


e — " "'. ‘_‘ .. . o0 .:_ - - AR -
e e .r-‘.":'x"c , T ’ E‘*m o, .. b . . Ny &3\_‘

WHY MONITOR’

Success in meeting management goals & objectives

> Species/vegetation/ecosystem status & trends

» Track response to threats, habitat &
environmental conditions to inform
management

» Effects of management




Threats
Monitoring



ORGANIZING PRINCIPLE
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Ecological integrity -

The ability of an ecological system to
support & maintain a community of
organisms that has species composition,
diversity & functional organization S
comparable to those of natural habitats s R
within a region
Karr & Dudley 1981, Parrish et al. 2003 A
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Presentation Notes
“An ecological system or species has integrity or is viable when its dominant ecological characteristics (e.g., composition, structure, function & ecological processes) occur within their natural ranges of variation and can withstand and recover from most perturbations imposed by natural environmental dynamics or human disruptions” 
Parrish et al. 2003



RELEVANCE TO MANAGEMENT

% Ecological thresholds = tipping points

> small change in driver >large change
in environmental response

“* Preventing shift to more degraded state =
more effective & cost efficient than trying
to recover degraded ecosystem

Photo Patricia Gordon-Reedy
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Vegetation Ex: CSS, chaparal & grassland veg obj:
 (developed in collaboration with MCB Camp Pendleton CSS & Chaparral Monitoring Plan (Dawn Lawson, Deborah Bieber & Working Group):
Conceptual model: threats = fire, invasive plants & climate change 
In 2017, develop detailed monitoring plan with sample design & protocols.
In 2017 define ecological integrity classes based on analyses of shrub cover, density & NNG cover across mosaic of CSS, chaparral & grassland in MSP Area. 
In 2017 & 2018 use CAGN veg data to develop methods (e.g., remote sensing, veg mapping, high resolution aerial imagery & LIDAR) to predict ecological integrity classes across landscape.
In 2017-18, validate remote sensing analysis with field measurements. 
In 2018, begin sampling permanent to gather species, veg community , threats & abiotic data & use results to evaluate integrity classification. Repeat sampling over time (every 3 or 5 yrs?) to determine long-term trends in distribution, community metrics, indiv sp & integrity classes.
Periodically reevaluate ecological integrity predictions across landscape  in response to threats such as wildfires & prolonged droughts.
Conduct long-term monitoring at permanent plots & collect data on species composition, cover, richness in response to abiotic & threat covariates.



Conceptual Model:
Primary threats =
% Altered fire regime

** Invasive plants

% Climate change (e.g., drought)
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Vegetation Ex: CSS, chaparal & grassland veg obj:
 (developed in collaboration with MCB Camp Pendleton CSS & Chaparral Monitoring Plan (Dawn Lawson, Deborah Bieber & Working Group):
Conceptual model: threats = fire, invasive plants & climate change 
In 2017, develop detailed monitoring plan with sample design & protocols.
In 2017 define ecological integrity classes based on analyses of shrub cover, density & NNG cover across mosaic of CSS, chaparral & grassland in MSP Area. 
In 2017 & 2018 use CAGN veg data to develop methods (e.g., remote sensing, veg mapping, high resolution aerial imagery & LIDAR) to predict ecological integrity classes across landscape.
In 2017-18, validate remote sensing analysis with field measurements. 
In 2018, begin sampling permanent to gather species, veg community , threats & abiotic data & use results to evaluate integrity classification. Repeat sampling over time (every 3 or 5 yrs?) to determine long-term trends in distribution, community metrics, indiv sp & integrity classes.
Periodically reevaluate ecological integrity predictions across landscape  in response to threats such as wildfires & prolonged droughts.
Conduct long-term monitoring at permanent plots & collect data on species composition, cover, richness in response to abiotic & threat covariates.



CSS & CHAPARRAL MONITORING APPROACH

Determine status & ecological integrity of CSS |
& chaparral systems in MSPA & whether these |
are changing in response to threats & gt
environmental conditions

Approach is based on synthesizing & analyzing
data from species, veg, threat & abiotic
monitoring

|Photo Patricia Gordon-Reedy



MANAGEMENT GOAL
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in the MSPA that supports or has potential to
support Vegetation Focus species & to

incidentally benefit a diverse array of other TR
species so that the vegetation community has &%ﬁ
high ecological integrity & these species are %,
resilient to environmental stochasticity, s
catastrophic disturbances & threats, & will be
likely to persist over the long-term (>100 years) = -+
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Presentation Notes
“An ecological system or species has integrity or is viable when its dominant ecological characteristics (e.g., composition, structure, function & ecological processes) occur within their natural ranges of variation and can withstand and recover from most perturbations imposed by natural environmental dynamics or human disruptions” 
Parrish et al. 2003



MONITORING GOAL
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Provide monitoring to detect
changes in CSS & chaparral
vegetation communities impacted by
fire, drought & invasive plants & use

this information to guide
management to maintain, enhance or
restore ecological integrity across
the MSPA.
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“An ecological system or species has integrity or is viable when its dominant ecological characteristics (e.g., composition, structure, function & ecological processes) occur within their natural ranges of variation and can withstand and recover from most perturbations imposed by natural environmental dynamics or human disruptions” 
Parrish et al. 2003



Regional Preserve System Monitoring Questions
What is the ecological integrity of the MSPA preserve system, is it changing over time & why?

(Meta-analysis of datasets in MSP Web Portal)

iy

Threats Monitoring
Questions

¢ What are the types &
levels of threats in the
MSPA preserve system,
are they changing over
time & why?

+»» What are BMPs for
managing threats?

¢ Is management effective
at reducing threats?

MSP Vegetation

Monitoring Questions

** What is the distribution,

composition, structure &
integrity of vegetation
communities in the MSPA &
are these changing over
time?

«» What threats & abiotic factors

are associated with changes

,\in vegetation community

attributes?

Abiotic Questions

+» Are abiotic elements in
the MSPA changing over
time & why?

¢ What are BMPs for managing

threats?

+¢ Is management effective at
reducing threats & enhancing

vegetation communities?

MSP Species Monitoring
Questions

+«»» What is the distribution & status of MSP
species in the MSPA & are they changing
over time?

+»» What threat, habitat & abiotic
characteristics are associated with
changes in MSP species distribution &
status?

% Research oriented questions (e.g.,
connectivity & genetic diversity,
demographics) to address critical
uncertainties important for management.

¢ What are BMPs for managing threats &
enhancing species’ populations?

+* Is management effective at reducing
threats & enhancing species populations?




1) Map the ecological integrity of CSS &
chaparral across the MSPA & track changes in
integrity over time in response to fire,
drought & other threats to identify sites at
integrity thresholds requiring management
actions.

Fuels Model Mapping (Technosylva2014) s yes ' 02 Bio 07 vi Wl 13 B 1S
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C & CHAPARRAL MONITORING OBJECTIVES

he hlgh ecologlcal mtegrlty class & X acres
are restored from low or moderate to high
integrity CSS (or chaparral) at important

locations for MSP species and/or connectivity.



3) Monitor CSS, chaparral & converted
grassland at reference sites along
environmental gradients in the MSPA to
correlate vegetation integrity metrics with

species composition, structure, diversity &
ecosystem fxn. Track responses to changing
threat & environmental conditions to better
understand system & inform management of
non reference sites.

T i




WHAT HAVE WE LEARNED?

CSS, chaparral & grassland vegetation

Evaluated multiple approaches (field & landscape- .
scale) with recommendations to improve

Developed vegetation classification for mapping

Determined efficacy of field methods & sources of
variability

Initiated conceptual models, questions & objectives

Power analyses - sample sizes to detect specified
change in vegetation/species cover




WHAT HAVE WE LEARNED?

Index of Biological Integrity (piffendorfer et al. 2007):

% IBI for CSS — measure biodiversity along disturbance
gradient

=]
|

¢ Sampled ants, herps, birds, small mammals & veg

f ¢ Gradient of disturbance = % NNG cover

§ “* No single taxon, sp, or community measure = good
! indicator :
§ “* Turnover in spp along gradient fi
)
!. * .;

*¢ Multi-taxa IBI > sensitivity than % NNG cover & can
decompose ?3



Presenter
Presentation Notes
Woody species richness & cover declined along gradient
Turnover along increasing gradient of disturbance – shrub obligate forms replaced  by grassy/disturbance spp
IBI can be decomposed into individual metrics to understand biological responses across the gradient. 4 integrity categories were extracted from individual metric scores and could be compared to understand how the system responded to disturbance. 
IBI was sensitive to disturbance beyond just exotic grass invasion. First mean values of EC did not vary across all four of the integrity categories created by the cluster analysis, although the IBI did. This indicates the multivariate clustering of sites was not driven entirely by changes in EC. Though the intolerant metrics were composed of species primarily known to occur in CSS tolerant metrics included grassland species, species that occur in open or disturbed CSS, habitat generalists, and species relatively unaffected by anthropogenic influences. Therefore, the IBI measured two general responses across the gradient, the loss of species dependent on CSS and the addition of species associated with disturbed CSS or grassland specialists. Low integrity sites were highly disturbed, contained almost no shrub cover, and were dominated by disturbance prone and grass favoring species. Medium integrity sites were dominated by exotic grasses but had sparse shrubs which resulted in infrequent use by CSS species, such as small mammals, while still supporting grassland and disturbance prone species. High and highest integrity sites were dominated by CSS specialists and had low relative abundances and few occurrences of grassland or disturbance prone species.



®
CSS & CHAPARRAL VEG MONITORING APPROACH

Ecological Integrity of Vegetation:

“*Integrity classes defined by % cover & density =
of shrubs, % cover of NNG as determined by |
range of variation in MSPA

“*Model integrity classes across landscape &
verify in field

“*NNG serves as surrogate for multi-taxa IBI, but
need to validate over time with reference sites
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Vegetation Ex: CSS, chaparal & grassland veg obj:
 (developed in collaboration with MCB Camp Pendleton CSS & Chaparral Monitoring Plan (Dawn Lawson, Deborah Bieber & Working Group):
Conceptual model: threats = fire, invasive plants & climate change 
In 2017, develop detailed monitoring plan with sample design & protocols.
In 2017 define ecological integrity classes based on analyses of shrub cover, density & NNG cover across mosaic of CSS, chaparral & grassland in MSP Area. 
In 2017 & 2018 use CAGN veg data to develop methods (e.g., remote sensing, veg mapping, high resolution aerial imagery & LIDAR) to predict ecological integrity classes across landscape.
In 2017-18, validate remote sensing analysis with field measurements. 
In 2018, begin sampling permanent to gather species, veg community , threats & abiotic data & use results to evaluate integrity classification. Repeat sampling over time (every 3 or 5 yrs?) to determine long-term trends in distribution, community metrics, indiv sp & integrity classes.
Periodically reevaluate ecological integrity predictions across landscape  in response to threats such as wildfires & prolonged droughts.
Conduct long-term monitoring at permanent plots & collect data on species composition, cover, richness in response to abiotic & threat covariates.



SPECIES MONITORING INSIGHTS INTO CSS SYSTEM

Ex: CAGN Fire Study obj

** Determine CAGN PAO & recovery from 2003,
2007 & 2014 fires

** ldentify relation between CAGN PAO & veg
covariates

** Determine recovery of CSS with different fire
histories, time since fire, spatial distribution &
environmental conditions

“* Use CSS veg data to develop landscape-scale
ecological integrity maps over time

Photo SD Wildfires Education Project
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