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Tidal Waters
Fish Habitat Assessment

Analytical Framework

Fish Habitat Action Team Meeting
May 28, 2020

Presenter
Presentation Notes
We are presenting an analytical framework for conducting fish habitat assessment in tidal waters of the Chesapeake Bay.

In this project we are defining an Analytical Framework = spatial structure for organizing and analyzing data



Background and Drivers
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Background and Drivers
● 2014 Chesapeake Bay Agreement Fish Habitat Outcome

○ Specifically mentions new habitat assessments

● Previous and Concurrent Assessments
○ National and regional assessments limited in data inclusion and spatial scale

● 2018 STAC Workshop and Data Inventory
○ Underscored need for fish [habitat] assessments in both tidal and nontidal waters

● Assessment team formed - including NOAA, USGS, FHAT Coordinator, others
○ NOAA/NCCOS team working on tidal assessment and eel habitat project

○ USGS team working on nontidal assessment and eel habitat project

● CBT-funded Tetra Tech project to assess biological and habitat data availability 

nearly complete
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Presenter
Presentation Notes
This work is driven by a number of fish habitat activities in the Ches Bay
It is also mindful of some previous and concurrent efforts



Background and Drivers
Fish Habitat Outcome - 2020-2021 Logic and Action Plan
Element 2.3 calls for building an analytical framework in a candidate tributary
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Presenter
Presentation Notes
In collaboration with the USGS team from Leetown, we are developing and testing assessment methods  
NCCOS is leading this effort for tidal waters and has dedicate internal resources to this initial effort
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● Habitat Focus 
Area -
designation 
under the 
NOAA Habitat 
Blueprint 
Program

● Extensive 
oyster 
restoration 

● Watershed with 
continued land 
development 
and population 
growth

Selection of Choptank River as Candidate 
Tributary

● Existing data 
collection

● An engaged community -
Envision the Choptank

We selected the Choptank River because of the extensive research and restoration work already being done

Presenter
Presentation Notes
We choose the Choptank River as our candidate river because of the extensive restoration and research work that has been done there
(NOTE: this is an animated slide)



Framework Design
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Presenter
Presentation Notes
The first step, as highlighted by the Action Plan - is to build an analytical framework. 
In the non tidal waters, the USGS is leveraging the National Hydrologic Dataset (NHD Plus) as their structure
For tidal waters we needed to build a framework



Framework Design
Structure: 2D hexagonal grid 
- 2000m2 area

Extent:
● Developed for entire 

Chesapeake Bay tidal 
waters + 5km buffer

● Provides permanent 
address for cell locations

● Allows for future 
changes to extent and 
for addition of new data
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Presenter
Presentation Notes
The design we have adopted is a hexagonal grid pattern
Preferred over rectangles and squares because all points in grid cell are closer to centroid and there is less bias from variables that fall on the edges of the cell.
We first built a hexagon frame that covers all Ches Bay tidal waters and extends 5km upstream and inland from the shoreline
Therefore each cell has a permanent address and future efforts can use same framework with a different shoreline or other extent without having to create a new grid pattern.
The hexagons had to be small in order to capture fine-scale habitat features, such as hardened shorelines.



Habitat Layers
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Presenter
Presentation Notes
We next considered what types of habitat data would be important to include in the framework
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Framework Design for Choptank: Tidal Wetlands
● Important nursery 

habitat for a number 
of fish species;

● Included and based 
on Chesapeake 
Conservancy 1m2

land cover data

● Extension of 
hexagons on land 
allows for inclusion 
of tidal wetlands

Presenter
Presentation Notes
Tidal wetlands are included since they can be important fish habitat
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● Included a high 
resolution shoreline  
- NOAA Continually 
Updated Shoreline 
Product (CUSP)

● Allows observation 
of  relatively small 
spatial scale 
differences in 
shoreline and near-
shore habitat

Habitat Layers: Shoreline

Presenter
Presentation Notes
We decided to use a high resolution shoreline produced by NOAA called the Continuously Update Shoreline Product (aka CUSP)
Captures hardened and natural shorelines
Includes shoreline details not captured by Ches Bay Program shoreline
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Habitat Layers: Bathymetry
● Included bathymetry 

from NOAA

● Using average depth 
within each hexagon 
for framework

● Extended to 
shoreline to capture 
important shallow-
water habitat

Presenter
Presentation Notes
Depth is an important habitat factor
In many areas the bathymetry did not extend to the shoreline, so we estimated depth for those shallow near-shore areas
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● Examples of variables that 
we are calculating in order 
to allow and improve 
assessment at fine scale

● Slope and rugosity (i.e. 
roughness) important 
habitat factors for some 
species 

● Deriving variables from 
data in the framework is an 
advantage of this analytical 
statistical approach

Habitat Layers: Slope and Rugosity

Presenter
Presentation Notes
Some variables may need to be derived.
For example, we calculated slope and rugosity (i.e. roughness) of the bottom based on the bathymetry layer
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● Included as is important habitat for many fish
● SAV : considering a five year average area to control for interannual variability
● Benthic habitat: used the Chesapeake Bay Coastal Marine Ecological Classification Standard (CMECS) 

layer

Habitat Layers: SAV and Benthic Habitat 

Presenter
Presentation Notes
Other bottom features have been included such as SAV and Benthic Habitat (a.k.a benthic structure)
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Habitat Layers: Water Quality
● Two sources: 

○ ShoreRivers monitoring 
stations (n=52)

○ Total Suspended Matter 
grids (250m2 grid cells; 10yr 
average values)

● Reviewed other data sources/ 
tools
○ Chesapeake Bay 

Program Water Quality 
Stations

○ Bay Interpolator
○ ChopROMS

Presenter
Presentation Notes
Water quality is certainly a very important factor for fish habitat
But is also one of the more challenging to quantify on a small spatial scale
We considered a number of different water quality measures and have so far included:
ShoreRivers monthly monitoring stations (this map shows the stations and a spatial interpolation of bottom DO from July of 2018
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Habitat Layers: Land Use Data
● Chesapeake 

Conservancy 1m2 land 
use layer

● Initially considering 
impervious surfaces and 
agriculture for each 
subwatershed

● Potential to leverage 
NHD Plus catchment 
data - including new 
Healthy Watersheds 
analysis

● Suggestions on best 
way to relate to 
hexagons?

Presenter
Presentation Notes
Chesapeake Conservancy offers both a Land Use and a Land Cover dataset. We used parts of the Land Use classification.
A great deal of data has been summarized by NHD catchment which could be leveraged for this effort
We could use your feedback on how to best relate land-based variables to the hexagons
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Other Habitat Layers Collected for Framework

● In-Water Variables
○ Fish passage barriers
○ Benthic IBI

● Land Characteristics
○ Watershed Boundaries

● Thoughts from group on others?



Biological Data and
Example Analyses
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Biological Data
Fish and shellfish data:
● Cooperative Oxford Lab 

Trawl and Seine
● Juvenile Striped Bass 

Survey
● MD DNR Trawl and Seine
● UMD CBL Study
● Oyster Shell

Other fish and shellfish data 
that could be included:
● Oyster Bars
● Choptank Fyke Net Survey
● MD DNR Blue Crab 

Surveys

Presenter
Presentation Notes
We have identified a number of fish and shellfish datasets that could be used for assessing habitat
For oyster habitat we decided to include oyster shell (from the benthic habitat CMECS layer) instead of oyster bars
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Example Analysis – fish distribution
● Using habitat and biological information, we can  produce estimates of fish distribution
● Map shows example of white perch distribution in summer based on SAV and water depth

Presenter
Presentation Notes
This is a simple example of how we might use the framework to explore relationships between fish and habitat factors
As an exampe of one analytical approach, we compared juvenile white perch presence to several habitat variables
Based on those factors we can code all hexagons based on those features 
There are many considerations about data treatment and analysis approach
We would like to get input form survey managers and other experts
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EXAMPLE HABITAT 
CHARACTERIZATION:
Striped Bass Spawning Area 
(pink polygon)

• Shoreline: 0.6% man-made

• Average depth: 2.3m

• No oyster bars

• No SAV

• Mud: 58%

• Sandy-mud: 25.6%

• Muddy-sand: 13.2%

• Sand: 2.7%

Presenter
Presentation Notes
Another potential use of the framework is to characterize conditions within a predefined area.
For example, this map shows striped bass spawning area (in pink) as defined by MD DNR in upper Choptank River
By summarizing the data for the hexagons in this area, can ‘characterize’ conditions here
Can also look for other areas of the Bay that have similar conditions



Next Steps and 
Collaborations
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Next Steps - 2020-20201 Logic and Action Plan

2.3 Cont’d

Presenter
Presentation Notes
Building the framework is just the first step
Next step is to review the framework and seek collaborations with experts
Plan is to hold workshop(s) in July
Having to shift logistics because of Covid-19
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Team Members Affiliation/Contact

A.K.  Leight
Suzanne Skelley (Branch Chief) 

NOAA/National Centers for Coastal Ocean 
Science/ Cooperative Oxford Lab
Oxford, MD
443-786-8417

John Christensen (Branch Chief)
Dan Dorfman
Chris Jeffrey

NOAA/National Centers for Coastal Ocean 
Science/ Biogeography Branch
Silver Spring, MD

David Bruce NOAA/Office of Habitat/Chesapeake Bay 
Office

Project Team



Discussion Questions

24



25

1. What are your initial thoughts about the analytical framework?

2. Are there "must have” habitat variables that are missing?

3. Do you have suggestions on how to best include water quality?

4. Do you have suggestions on conducting the July workshop with 
experts given Covid-19?

Discussion Questions

Presenter
Presentation Notes
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Choptank River Habitat Focus Area Storymap

Tred Avon Ecological Assessment Storymap

Choptank Digital Atlas

Envision the Choptank

Resource Links

https://www.arcgis.com/apps/MapSeries/index.html?appid=8c59862bed7646f290875be579e531bc
https://storymaps.arcgis.com/stories/bd614f64d2534fb5968fbe14ff06b32a
https://noaa.maps.arcgis.com/apps/webappviewer/index.html?id=54850fb8f903412da6cedd8f14ac96c8
https://www.envisionthechoptank.org/
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