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Barbuilt estuaries are dynamic
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Lagoon CRAM validation sites
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CRAM for babuilt estuaries

Attributes Metrics

Buffer and Landscape Context stream corridorcontinuity
adjacent aquatiarea
marine connectivity
percent area withouffer
average buffewidth
buffer condition

Hydrology water source
hydroperiod
hydrologic connectivity
Physical Structure structuralpatch richness
topographic complexity
Biotic Structure number of plant layers

number of cedominants
percent invasive species
horizontal interspersion
vertical biotic structure




A 0 a
Buffer and

Landscape
Context

Buffer and Landscape Context

A a

cU U
stream combined total length of notbuffer land cover
corridor segments within a distance of 500m upstream
continuity
adjacent extent of aquatic habitat within along four 500m
aquaticarea| |transects parallel to the coast line
marine the extent of anthropogenic disruption of littoral
connectivity |and nutrient exchange with lagoon and adjacent

beach (e.g. piers, seawalls, beach cleaning, exce
human visitation)

percent area
with buffer

percent of area surrounded by at least 5m of bufi
habitat

average buffe
width

average of eight evenly spaced buffer width
measurements up to 250m

buffer
condition

the quality (i.e. native) of vegetation cover, degre
of soil disturbance, and degree of human visitatic




Hydrology and Physical Structure

Attributes
Hydrology

C

Metrics
water source

Assessed by

degree of anthropogenic influence on dry seaso
water sources (e.g. extractions or inputs) within
2km watershed boundary of area

hydroperiod
/

——

>degree of anthropogenic alteration to opening /
closure dynamics of lagoon mouth

hydrologic the ability of rising water to flow laterally across
connectivity [marsh plain unrestricted by levees dikes
Physical
Structure structural number of patch types observed from a pre
patch richnessselected list @ possible
topographic |the degree of both microand macretopographic
complexity  |features observed along multi@

plain crosssections




Attributes
Biotic
Structure

Biotic Structure

Metrics Assessed by
number of plant [number of five possible plant layers that each
layers cover at least 5% of the area
number of ce  |total number of living plants species that
dominants comprise at least 10% of any plant layer
percent invasive|the percent of the total number of edominants
species that are on the CalPC invasive species list
horizontal the complexity of the plant zone mosaic
interspersion

C/ertical biotic\ |Assessed in two possible manners: 1) with
structure dominance of a tall plant layethe degree of

overlap of vertical plant layers; 2) without
dominance of a tall plant layetthe extent of
dense vegetation and litter collected in the
vegetative canopy
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Lagoon CRAM validation sites

CRAM Data:

A Buffer / Landscape
A Hydrology

A Physical structure
A Biotic structure

A Stressors

Concurrent focus data:

Find appropriate indicators
Correlate w/ CRAM

Challenges:
spatio-temporal dynamics



Data collected at validation sites

CRAM Data:

Buffer / Landscape
Hydrology
Physical structure
Biotic structure
Stressors

Too T To T Do

Bar measurements

Water Quality (3/site):
Temp

DO

Salinity

PH

Clarity Sechidisc)

Too T To T Do

Productivitysources: GIS landscape stressors

A AlgaecMarinesubsidy A 4 different scales
A Emergent veg. (CRAM)

A Submergenteg. (CRAM)

Channel cross sectiond/egetative Community:
Depth / width A Stratified-random
Substrate A Percent cover of plants
Algae (% composition)

Wind (lagoon & beach)

Too To oo I



Data collected at validation sites

CRAM Data:

Buffer / Landscape
Hydrology
Physical structure
Biotic structure
Stressors

Too T To T To

GIS landscape stressors
A 4 different scales

Channel cross sectiond/egetative Community:
A Depth / width A Stratified-random
A Substrate A Percent cover of plants




expected relationships between CRAM &EM

EMAP metrics

CRAM Percent cover Percent cover Number of Percent cover Total species
Attribute of non-natives of invasives natives of non-natives  richness
metric along backshore

Buffer and Landscape

Context
percent area with buffer - -
average buffer width - -
buffer condition - -

1

1
+
+

1
++ + +

Hydrology - -
hydrologic connectivity
hydroperiod - -

Physical - -
topographic complexity
structural patch richnes:

+ + |+ + 4+ |+ + o+

++ + + |+

Biotic Structure - - + -
number of ce

dominants
percent invasive specie - - -

Index - - + - +




expected relationships between CRAM
&Nutrients

CRAM Nutrients

Attribute NH, NO5 NO, PQ?3
metric

Buffer and Landscape Context - - - -
percentarea with buffer - - _ _

averagebuffer width - - _ _
buffer condition - - _ _

Hydrology - ; _ _
water source - ; _ _
hydroperiod - - _ _

Physical - - _ _

Biotic Structure . , - _

Index - B} } )



CRAM Level 1 landscape measures
Attribute Percent Percent | Percent| Density | Density Density
metric Impervious | agriculture| dams* | artificial CWIQS | gravelmines
surfaces channel** o HK
Buffer and ws,wsh ws,wsh WS ws, 2k ws, 2k ws,wsh
Landscape 2k, 2kb 2K, 2kb
stream 2k, 2kb 2k
corridor
adjacent 2k, 2kb 2k, 2kb 2k
aquatic
Hydrology ws,wsh ws,wsh WS ws, 2Kk ws, 2Kk ws,wsb
2k, 2kb 2k, 2kb
water 2k, 2kb 2k, 2kb
source
Physical ws,wsh ws,wsh WS ws, 2K ws, 2K ws,wsb
2k, 2kb 2k, 2kb
topographic ws,wsh ws,wsh WS ws, 2k ws,wsb
complexity 2k, 2kb 2k, 2kb
structural ws,wsh ws,wsh WS ws, 2k wWs,wshb
patch richnesy 2k, 2kb 2k, 2kb
Biotic ws,wsh ws,wsh WS ws, 2k ws, 2k ws,wshb
Structure 2k, 2kb 2k, 2kb
Index ws,wsh wWs,wsh WS ws, 2k ws, 2k Ws,wshb
2k, 2kb 2k, 2kb




Validation site index scores by region
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