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TOPICS FOR DISCUSSION

• Brief Overview of CRAM
• comparison to other indicators

• scoring

• Status of CRAM

• Implementation

• Infrastructure for support

• Future directions for CRAM



CRAM is being 

Implemented in 

California

� Ambient assessments

● Statewide, regional, 

watershed-scale

� Program evaluation

● Compensatory 

mitigation – 404/401 

Clean Water Act

� Evaluate Restoration 

Effectiveness



� Standardized diagnostic tool to 
assess wetland condition (health)

� Produces overall index score

● scores range from 25-100

● analogous to DOW Jones 

average, GNP, GPA, etc.

� 2 hrs field time + office 
component

� Team of 2-3 trained field 
practitioners

CRAM Overview



How Does CRAM Differ from Other 

Indicators Used in the PSA?

• Holistic, integrative approach to habitat assessment

• Inclusive for all “wetland” types in California (incl. streams)

• Landscape-level component

• Time required to process and obtain results is relatively minimal

• Requires no laboratory analysis

• Can be used to focus and prioritize need and location for more 
intensive assessments

Habitat 
Condition

CRAM

BioassessmentAlgae

Physical Habitat



� CRAM scores correlate with traditional assessment 

data

� CRAM can provide a different insight on conditions at 

a site when compared to other types of indicators and 
the standard used

Relationship of CRAM to Other Indicators 



CRAM Framework

� CRAM is comprised of four attributes

� Each attribute is represented by 2-3 metrics, some of 

which have sub-metrics.

Landscape 

Context

Hydrology Physical 

Structure

Biotic 

Structure

= Overall (Index) 
Score 

Wetland 

Condition



Landscape 
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Structure

Biotic 

Structure

Buffer

Landscape Connectivity

% of Area with Buffer

Buffer Condition

Buffer Width

Wetland 

Condition

CRAM Metric and Sub-metrics



Wetland 

Condition

Landscape 

Context

Hydrology Physical 

Structure

Biotic 

Structure

Vertical Biotic Structure

Interspersion and Zonation

Plant Comm. Composition

A

C

B

12 or 100%

6 or 50%

9 or 75%

=

=

=

75 %47 %30 %57 %

CRAM Scoring 

27/36 = 75% 

of Possible

52 %

Average of 

Attribute 

scores = 

Overall score

Ratio of metric 

scores �

Attribute score



� Identify possible causes for low 

CRAM scores

� Identify possible corrective actions

� Develop testable hypotheses 

relating scores to stressors

CRAM Stressor Checklist



CRAM Score
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Status of CRAM
� Validated modules for estuarine and 
riverine

� CRAM Manual + field books

� CRAM website (www.cramwetlands.org)

� eCRAM database
● 1,986 assessment records

� Training Program
● UC Davis Extension (practitioner–level)

● State Water Board Training Academy (agency-level)

● Since 2008, ~25 CRAM trainings for over 400 
individuals have been conducted



Articles and Peer Review

Papers available for download at: www.cramwetlands.org



CRAM Quality Assurance

� CRAM Technical Bulletins 

� Project Assessment

� Role and funding of regional audit teams

� Draft data quality QA/QC Plan

Available at:  www.cramwetlands.org



Institutional Support for CRAM

� Evolving State wetland program and wetland policy

� State wetland web portal

www.waterboards.ca.gov/mywaterquality/monitoring_council/wetland_workgroup

http://www.CaliforniaWetlands.net



State Reference Network 
Development

� Concept paper on reference site criteria

� Used CRAM to assess condition

� 95 sites distributed among 7 regions
● estuarine, riverine, perennial depressional, 
vernal pools

� Sites to be used for multiple purposes, 
includes CRAM QA/QC

� Site information to be available on 
Wetland Portal by Jan. 2011



CRAM Module development 
and refinement

● Depressional wetland calibration/validation
▪ Validate with bugs and algae (southern Calif.)

▪ Calibration across range in hydroperiod 
(statewide)

● Arid ephemeral stream module
▪ Funding in place; 3 year project

▪ CRAM and intensive indicators

●Wet Meadow module
▪ Tahoe Science Consortium spearheading effort
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Next Steps for CRAM

� Improved integration of CRAM and physical 
habitat assessments
● Eliminate redundancies and streamline 
methods



Thank you!

CRAM website www.CRAMWetlands.org

California Wetlands Portal: www.CaliforniaWetlands.net

California Wetlands Monitoring Workgroup: 
www.waterboards.ca.gov/mywaterquality/monitoring_council/

wetland_workgroup

chriss@sccwrp.org

714-755-3244


