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Presenter
Presentation Notes
I’d like to introduce the “new” CMECS.  Although in development for over 8 years this is a new version based on the FGDC public review process and has just been endorsed as a standard by the Federal Geographic Data Committee.  You may have been exposed to version 3 or 3.1 in the recent past.This talk will cover CMECS highlights including how and why it was developed, a little bit about the structure, some available resources that are available to get folks started applying it.  Hopefully I’ll leave you wanting more.  If you do want more see me after this session to pick up an sheet on where you can get more information. It’s important to note that CMECS is the result of a broad collaboration between federal and state agencies, non-profit organizations, academia, and others.Over 100 contributors over a 12 year development processCooperators include:   Members of most federal agencies that are stakeholders (EPA, USGS, NPS, Army Crops, DOD, NOAA, USDA),   State agencies (coastal zone programs, fish and wildlife agencies)   Academia (University of Miami, VIMS, URI, University of Southern Mississippi)  NGO’s (TNC, NatureServe) International – Canada, New Zealand, Australia, OASThe core group of folks that developed it include Becky Allee, Mark Finkbeiner, and Garry Mayer from NOAA, Giancarlo cicchetti from EPA, Larry Handley from USGS, Emily Schumchenia from University of Rhode Island, and Chris Madden and myself from NatureServe. 



What Is CMECS?

• Common language for 
describing marine ecosystems

• Catalog of terms 

• Framework for organizing 
observational information

Presenter
Presentation Notes
At the most basic level CMECS is a consistent catalogue of terms with standard definitions.  These are based on biologic or physical characteristics.It is structured to provide a framework for organizing this information.  This may result in a map but it doesn’t have to.CMECS is not a mapping protocol but was developed with consideration of mapping issues since all environmental data is inherently spatial.It doesn’t contain habitats but rather provides the building blocks from which one could assemble a habitat for a given species of interest.



CMECS Domain

• All waters, substrates, benthos and sub-
benthos of the coastal marine realm 
extending:

• Landward to tidal splash zone of coasts, 
intertidal euhaline and brackish 
wetlands, and waters of Great Lakes

• Up river/estuary to head of tide, where 
tide > 0.2 ft (0.06 m) for at least part of 
month

• Seaward to deep ocean, including all 
continental and ocean waters and 
bottom

3

Presenter
Presentation Notes
GlobalFrom the supratidal splash zone of the coasts to the deep oceanIn Estuaries it goes up river to the head of tide – meaning that includes euhaline brackish and even freshwater tidal areasthe US Great Lakes – because of NOAA’s jurisdiction there



Presenter
Presentation Notes
The CMECS framework consists of Settings and Components.  The settings provide the larger geographic and environmental context for the components which each represent an aspect of the landscape/seascape.  Each component is in a way a classification system in itself.  The components are displayed here in a stacked layering arrangement to emphasize that they are intended to be integrated in a GIS.Users can work entirely within one component or draw from all of them as needed for their purposes.CMECS provides two broad based, complementary settings within which to partition the coastal and marine world—the Biogeographic Setting (BS) and the Aquatic Setting (AS).   These may be used independently or together. CMECS currently has four components WC  - water column— water column stratification, chemistry and structureBC—describes living biota on bottom and in the water column -SG includes– substrate composition  based on particle sizes – to depth of multicellular life (about 15 cm)GC – describes the geomorphology – the shapes of the bottom features– Modifiers: Additional variables that can be used to further describe units from the components.   Standard, but not integrated into the classification because they are relevant in different ways for different studies and in different regions.  Users can also develop their own modifiers.We assemble these almost separate classifications to meet specific science, planning or management needs. 



Biogeographic Setting

– Marine Ecoregions of the 
World, Spalding et al. 
(2007) 
• Realms 
• Provinces
• Ecoregions

– Global Open Oceans and 
Deep Seabed 
Biogeographic 
Classification, UNESCO 
(2009)

Reflects composition and characteristics of 
biological communities 

Presenter
Presentation Notes
Many global and regional classifications take an ecoregional or biogeographic approach to classification at the broadest levels.  These are particularly useful for putting landscapes and seascapes into a global biogeographic context.  We’ve chosen to use  WWF  MEOW “Spalding” ecoregional This is an effort to characterize marine ecoregions based on a number of characteristics of the marine environments.  Primary reason is that it is a global classificationUSING GOODS classification for Open Oceans. 



System Subsystem

Coastal
Open Water

Tidal Riverine Coastal
Tidal Riverine Open Water

Nearshore
Offshore
Oceanic

Limnetic
Littoral

Tidal Zone

Supratidal
Intertidal
Subtidal

(12 combinations)

Aquatic Setting

Marine

Estuarine

Lacustrine

Presenter
Presentation Notes
At the highest level CMECS splits the world into three major Systems that are then further split into Subsystems based on depth and tidal regimeMarine system Reaches from the landward limit of tidal inundation including the splash zone – From the mouths of the estuaries seawardSalinities generally greater than 30 PSU – except in the cases of extra-estuarine freshwater inflows like freshwater plumes and seeps and lenses – they are included in Marine system.Also included are non-estuarine bays and coastal indentations or areas that are protected by rocky islands, but non-estuarineThe Estuarine System includes tidally influenced waters that have a surface hydrological connection to the sea, are at least occasionally diluted by freshwater runoff from the land, and have some degree of enclosure by land. The Estuarine System extends upstream to the head of tide, and seaward to an imaginary line closing the mouth of the estuary at the most seaward geomorphological extent.Salinities can range from freshwater at the head of tide to hypersaline in areas or seasons where evaporation is highMarine – Nearshore – landward to 30m depth contour	Offshore – 30meters to the continental shelf break	oceanic – beyond shelf breakEstuarine – Coastal – supratidal to 4m depth contour – salinities greater than 0.5 during average annual low flow	Open water – beyond 4m depth	Tidal Riverine coastal and open water – Tidal, but salinities less than 0.5 – cutoff between coastal and open water 4mSubtidal – continuously submergeIntertidal – regularly and periodically exposed – MLLW to MHHWSupratidal – above MHHW (splash, not spray)



Biotic Component

• Describes composition of biota
– Benthos
– Water Column

• Complements US Federal Standards
– US National Vegetation Classification 
– US National Wetland Inventory

• Hierarchy
– Setting: Benthic/Attached 
– Class: Reef Biota 
– Subclass: Shallow/Mesophotic Coral Reef Biota
– Group: Massive Coral Reef
– Community: Massive Monstastraea Reef

Presenter
Presentation Notes
Living biotic of the bottom and in the water columnHierarchical Classes and Subclasses are based on those from the NWI wetlands standardBiotic Groups  - repeating taxonomic, morphological, behavioral, functional or grouping of characteristic biota that are easy to recognize – the biota that we all know love and talk about –oyster beds, mangrove forests, seagrass bedsBiotic Community – Biotic Assemblages – without explicitly defining their environment – but some of the environmental circumstances are built in to their hierarchies.  More quantitative approach  - identifying diagnostic biota at the species level



Substrate Component

• Particle size and composition of Substrate
– To extent of penetration by multicellular 

biota 

• Substrates: geologic, biogenic, 
anthropogenic 

• Hierarchy
– Origin: Geologic
– Class:  Unconsolidated Substrate 
– Subclass:  Coarse Unconsolidated Substrate
– Group:  Gravel
– Subgroup:  Pebble
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Presentation Notes
Substrate class and subclass--Substrate Classes and Substrate Subclasses are determined by the composition and size of the dominant substrate sedimentsSubstrate Groups and Substrate Subgroups for the SC are determined by Wentworth (1922) Folk (1954) mixes for Geologic Sediments, by taxa for the Biogenic Substrates,. Biogenic examples include  created by algae, coral,  organic matter, ooze shells and worms (size classes and taxa used in this hierarchy)Anthropogenic substrates are those created by human placed rocks, wood, construction materials, metal and trash (composition and size classes used in this hierarchy)



Olympic Coast 
Substrates 

Presenter
Presentation Notes
Map of Substrates based on data assembled by Chris Goldfinger at Oregon State Tectonics Lab.  Notice that the put together any data that they had regardless of scale.  Green rectangles in the middle of the state illustrate this well.  It’s ok to combine multiple scales when beginning to implement the classification. 



Geoform Component

• Major geomorphic or structural 
characteristics

• Geologic, biogenic, anthropogenic 
features

• Spatial hierarchy, 3 subcomponents
– Tectonic Setting:  Global tectonic features 

(e.g., abyssal plain, mid-ocean ridge)
– Physiographic Setting:  Landscape level 

geomorphological features (e.g., fjord, 
submarine canyon, bay)

– Geoform: Coastal and seafloor structures 
(e.g., beach, terminal moraine, tide pool)

Presenter
Presentation Notes
Geoform describes the structures of the seafloorWe started with Gary Greene’s classification – most of the geoforms are the same – added some.The biggest difference is that The Greene classification is a mapping classification and as such organizes the structures according to the scale at which they are generally mapped and CMECS doesn’t  - 	Three subcomponents – not hierarchical    -- 	first is tectonic l classification	second is the physiographic setting – macro descriptors of the seafloor	Third is geoform – structures – including a list of anthropogenic structures		Levels and types.  Level 1 greater than 1 km2



Confidential – Not for Distribution

Olympic Coast 
Geoforms

Presenter
Presentation Notes
Geoforms from Oregon Coast – Notice that we’ve organized the legend by physiographic settings.



Water Column Component

• Water column structure and 
features

• Five subcomponents; no-hierarchy
– Vertical layers
– Temperature
– Salinity
– Hydroforms (e.g., current, front, 

wave, water mass)
– Biogeochemical features (e.g., 

oxygen minima, chlorophyll maxima, 
neustonic layer)

Presenter
Presentation Notes
The Water Column Component (WCC) of CMECS describes the pelagic environment of estuaries and oceans and identifies the structures, patterns, properties, processes, and biology of the water column that are relevant to ecological relationships and habitat-organism interactionsThe water column presents special challenges to classification and characterization because of  its three-dimensional structure, wide range of spatial scales, high degree of temporal variability, and inherent challenges with measurementMix and match as data are available to describe existing water column chemistry and structure.



34 additional variables 
used to further describe 
standard units
Types: 

• Spatial 
• Anthropogenic
• Biological
• Biogeographic
• Temporal 
• Physical
• Physico-Chemical

Modifiers

Presenter
Presentation Notes
Earlier I noted the flexibility of the classification –We achieve this by providing a standard list of modifiers and allowing for user defined modifiers as wellThe need for modifiers was identified as we tried to develop the classification and found that there are many variables that are critically important for classifying certain types in certain regions or for certain purposes that are irrelevant to other regions or studies.A prime example of this is Energy Level – This may be one of the most important classifiers of pacific coastal system, but it’s meaningless in the Gulf of Mexico – where everything is low energy (except during hurricanes!).  So we created a modifier for energy level that can be applied in the relevant components for use for individual studies.  Separating units out at any level of the hierarchy with modifiers provides a flexible way for users to parse the standard variables and still be able to re-aggregate them to report to the standard and allow roll up of the data.Modifiers fall into 5 categories, spatial (percent cover), physico-chemical (photic quality), anthropogenic impact (dredged), biological (associated taxa), and temporal (temporal persistence).There is no need to use modifiers if they aren’t helpful, and they are not tied to a particular component.In some cases a user might want to make a map using only modifiers as in the case of rugosity or slope.



Biogeographic Setting:
Floridian

Aquatic Setting:
Marine Nearshore Subtidal

Biotic Component (BC):
Class:  Aquatic Vegetation Bed 
Subclass:  Rooted Vascular Vegetation
Biotic Group:  Seagrass Bed
Biotic Community:  Thalassia Seagrass
Co-Occurring Element:  Leathery or Leafy 

Macroalgae
Substrate Component (SC):

Class:  Unconsolidated Mineral Substrate
Subclass:  Fine Unconsolidated Substrate 
Group:  Sand

Geoform Component (GC):
Physiographic Setting:  Coastal Complex
Level 1 Geoform:  Lagoon

Putting it Together:
Ecological Marine Units

Floridian Nearshore Subtidal Euhaline; 
Thalassia Bed with co-occurring 
Leathery or Leafy Macroalgae on Sand 
in a Lagoon

Presenter
Presentation Notes
Here is an application example from an underwater video. It shows how CMECS could be used at the very small spatial scale.    All components can be put together to derive Ecological Marine Units.Nomenclature rules: arrange CMECS units in the following order to create a descriptive “sentence” that lets users consistently communicate any or allBiogeographic Setting Aquatic Setting Water Column Biotic Substrate (use this like an adjective that describes the geoform?)GeoformModifiers 



Olympic EMU’s

Presenter
Presentation Notes
EMU Map of Substrate and Geoform from Oregon Coast. 



www.cmecscatalog.org

NEW: Propose update to classification
NEW: Search for proposals

Presenter
Presentation Notes
We’ve developed an online catalog of units that provides the units and their descriptions in a searchable sortable frameworkYou can also download the data in Access or Excel table  formats.Encourage you to explore the classification.

http://www.cmecscatalog.org/


Resources

CMECS Web Site 
https://ocs-iocm-web-ocs-iocm-

dev.azurewebsites.net/index.html

CMECS Unit Catalog
www.cmecscatalog.org

Contact
OCM.CMECS-IG@noaa.gov

Presenter
Presentation Notes
For more information—there are some websites.The CMECS Implementation Group (IG address) is available to provide the most up-to-date information for any request.
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