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Humboldt Bay and the Eel River Estuary about 250 miles north of SF
Bay is second largest estuary in CA, though it is only 1/60th the size of SF Bay
Eel River Estuary is fourth largest in state
Together they make up an estuarine complex supporting over 100 species of fish, 500 intertidal and subtidal invertebrates, 100,000’s over wintering shorebirds and water birds
Important coho, chinook, steelhead, cutthroat trout populations, brant, Intntll Shorebird Site, etc. 
Last habitat inventory completed in 1970’s
Few studies of any kind have been done in Eel River Estuary
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STUDY AREA�2000 to 2006 - Needs assessment, watershed and bay  plans and HBI identified quantified habitat information as foundational and essential for future planning. 
Overall, the imagery, CMECS classifications and mapping were part of a larger EBM effort with several related projects, both ecological and cultural
Project objectives of habitat goals project:  were to synthesize available information on habitats
Develop management recommendations
Opportunity to acquire new images and habitat maps came from the NOAA CSC to support Humboldt Bay Initiative
Study area – Humboldt Bay and Eel River Estuary
4 flight lines, 135 images or frames
Images intended for CMECS
HB 25 sq miles surface area at high tide
ERE Delta, 20 sq  mi, estuary water surfact 4 sq mi



Management Issues

• Habitat loss and fragmentation
• Shoreline improvements to 
accommodate climate change 
consequences
• Comprehensive estuarine restoration 
plan
• Maintain biodiversity and important 
habitats
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ISSUES identified before project – summarized by ME, bay plan 104 priorities, ws plan about 40 priorities, needs assessment 15 priorities
Considerable change has occurred in HB and ERE system resulting in habitat loss and fragmentation and need for quantified habitat information. 
Past 100-120 years human activity
A comprehensive estuarine restoration plan for Humboldt Bay and Eel River Estuary aquatic ecosystems remains a high management need. Est Rest projects now developed one by one, no coordination
Climate change was the highest priority issue in a strategic plan developed by over 40 people at a 5 day workshop. Comprehensive restoration planning and maintaining biological diversity remain high management priorities. 
 Eelgrass – resource of highest priority and concern, active attempts to map since 1997
Historic work last done in 1970
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Applications – IMAGES 

• NOAA – Marine Protected Area Center
• USGS – National Geospatial 
Intelligence Agency
• North Coast Regional Water Quality 
Control Board
• Coastal Commission
• USFWS – Spartina densiflora Control 
Project
• DFG‐ European green crab monitoring
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Some who requested the images have uploaded them to their data base – first four
How do people find out about the images? Calif Sea Grant Extension Program email list serve, press release by CSG and NOAA CSC, local area targeted by me, images and maps available on hard drive that I loan out
I do not know of specific uses except Public Works – hazard mitigation, Jacobs Ave
Over 20 businesses, municipal and county governments, stat and federal agencies, academics requested the imagery in August
Since then another 20 or so requested the images and maps


Now available on Digitial Coast, thought Sea Grant Office has hard drive with images, mosaics and maps that I lend 



Applications of images and maps- this is the major topic, please ask questions if you want to know more
In addition to these applications, the images and maps have had something of a catalyzing effect
People can “see”the habitat distributions on maps and its makes more sense to them
Community check in meeitng with HBI , January, used them very effectively to illustrate what we have and also how we will proceed with cc adapt activites
Images and maps improved knowledge,engaged people
Used to initiate collective coordinated activity
Spartina densiflora, Zostera japonica, European Green Crab – images and maps used
Much cc adapt planning going on –mostly images so far, some salt marsh mpas

CC Adapt – in conjunction with LIDAR



Applications - IMAGES

• McBain & Trush – Shoreline 
infrastructure map and inventory
• Pacific Watershed Associates, OSU, 
Cascadia GeoSciences – Land level and 
sea level changes in Humboldt Bay
• Ocean Imaging –Sea View Fishing
• Royal Botanical Gardens – Sydney, 
Australia
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Private business requests
Cascadia group using them with DEM and other data for geological and cc adapt project  AND Vertical Reference System accuracy improvement
Now available on Digitial Coast, thought Sea Grant Office has hard drive with images, mosaics and maps that I lend 
McB and T project funded by Coastal COnservancy



Applications of CMECS - CDFG

• CEQA review
• Development Project Review
• Riverside Ranch Restoration Design
• Aquaculture planning
• Mapping Shellfish Leases
• Climate change adaptation planning
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Use of images, maps and CMECS, also note US ARMY Corps completed black and white photogrammetry for topographical information for engineering Salt River project
Salt River –Riverside Ranch -  mapping channels, vegetation types, fence lines- using images as the images went up into fresh and brackish and terrestrial habitats, 400 acre ranch, 2.5 miles frontage on Lower Salt River, purpose is to expand tidal prism, restore habitats, set back levees, - Many collaborators and parnters – County, USFWS, foundations, HT Harvey, USACE , City of Ferndale, 
Super importance of ERE images, maps, CMECS, first ever in ERE, thx CC and CSC for including ERE !





Applications of CMECS 

• CA Dept Public Health – Shellfish 
Sanitation Surveys
• USFWS – rare plant monitoring
• USFWS, Sea Grant, PCJV‐ climate 
change adaptation planning
• USFWS – management unit boundary 
determination
• USFWS – National Wetland Inventory 
update
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Other agency uses
USFWS – use in day to day management, determining acreage and boundaries of management units




Now available on Digitial Coast, thought Sea Grant Office has hard drive with images, mosaics and maps that I lend 



Applications of CMECS 

• USFWS, CDFG, Coastal Commission, 
and many businesses

• Plan to use in conjunction with 
coastal LIDAR

• Pacific Watershed Associates – Eelgrass 
distribution analysis, Humboldt Bay
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Many agency and private GIS specialists said they plan to use images and habitat maps with Coastal LIDAR on the North Coast, expected this spring or fall
HB Hyperspectral 2004, CSC 2009 for analysis of ZM 




Now available on Digitial Coast, thought Sea Grant Office has hard drive with images, mosaics and maps that I lend 



Why Did We Use CMECS?

• High quality and consistent data
• Habitats represented important to 
management
• Layer components allow incremental 
additions
• Integrated well with conservation 
targets
• Provides common understanding of 
habitats
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planning activities of Habitat Goals and Humboldt Bay Initiative were spatially based relying on scientific and local knowledge, CMECS integrated well with these activities; allows for better understanding of mechanisms of change, trend analysis, provided base line information, easy to align familiar habitats we talk about and that are highly recognized with CMECS 
Might mention Conservation Action Planning and Conservation Measures for Success
Other images taken for different purposes – 1997 Kure Oil Spill, 2002, CDFG or Coastal Commisson, but not a low tide, etc. 



Digital Image Acquisition

• June 27, 2009 – 9:35 to 10:24 AM
• 0.5 m resolution
• Tide: ‐1.0 foot or lower
• Sun angle: 25 to 40 o
• No clouds, no haze, no fog
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Imagery processed to remove atmospheric effects. Minimal exposure variation between flight lines. Low tide and summer essential to expose intertidal habitats at peak biomass (summer). Sun angle to minimize shadows and eliminate sun glint. This was about 15 tides per year. Imagery acquired based on combination of tide and sun angle and weather.  Opportunities occurred in the morning
IMPORTANCE is need for project objectives up front, what do you need images for? How will you use them?




Arcata Bay
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North Bay



Eureka

North Spit

Indian Island
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Eureka, Indian Island, North Spit (former pulp mill), Samoa Town
Sea Grant Office, Eureka, Tsunami reverse 911 call, 4” tide, in and out every 20 minutes most of day, first three were 3-4 feet
Marinas very close to damage



Habitat Classification

• Horizontal spatial accuracy: +/‐ 3 m
• Minimum mapping unit: 10 m x 10 m
• Habitat features digitized on screen 
with ARGIS Geodatabase 9.3
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Benthic habitats and features were classified according to CMECS catalog 
Repeatable process for trend analysis , changes in habitat distribution , etc. 
Some nomenclature works for mappers but not really for ecologist
Easy to resolve- depends on audience how habitats are mapped for presenations
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SFC and GGC on same image, with geoforms, 



Humboldt Bay
Habitat Classifications
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TNX Mark Meade, Photoscience for this slide – multiple component or layers
maps came from the NOAA CSC to support Humboldt Bay Initiative 
Benthic Biotic Component –emergent marsh, eelgrass, macroalgae
Surface Geology Component – unconsolidated sediment
Classifications included: unconsolidated sediment, coastal marsh, oyster mariculture, eelgrass, patchy eelgrass, macroalgae, subtidal
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Eelgrass in Humboldt Bay – single layer may
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Geoforms – drainage network NOTE Table Bluff separates HB and ERE
Black is tidal, blue is behind tide gate or other water control structure – Eel River Estuary
Very useful for water control structure inventory and assessment
And for restoration planning, 




Quality Control and Accuracy

• 2 Field visits
• Points manually chosen
• Representative
• Areas of potential confusion
• 84% accuracy

Presenter
Presentation Notes
Meets USGS horizontal accuracy 
Team visited Humboldt Bay and ERE twice to collect ground truth data to support photo interpretation
Over 120 points checked at each visit



Microbial Mat
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New biotope  to be developed



Ulva spp. Vaucheria sp.

Chaetomorpha sp. &
Rhizoclonium sp.

Gracilaria sp.   or
Gracilariopsis sp.

Presenter
Presentation Notes
Biotope work to be done on  macroalgal mats
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Images, maps available on Digital Coast
Best thing is 13 GB mosaic, start download Friday afternoon and you will have it Monday morning.



http://www.csc.noaa.gov/digitalcoast/
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The real weather

http://www.csc.noaa.gov/digitalcoast/


QUESTIONS ?
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Images, maps available on Digital Coast
Best thing is 13 GB mosaic, start download Friday afternoon and you will have it Monday morning.



Unconsolidated Sediment



Macro-algal mat
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Algal mats, hummocky – high intertidal



Spartina marsh, algal mat, subtidal
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Spartina salt marsh, algae, bridge, Eureka



Oyster Long Lines
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Shellfish long lines – about 300 acres in Arcata bay – little vineyards




Eelgrass

Presenter
Presentation Notes
Eelgrass – 4000 acres – resource of highest priority to managers for mapping



Patchy eelgrass
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Algal mats, hummocky – high intertidal
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