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Development and Application of a 
Regional and Local Landcover for 

Evaluating Bird Habitat and 
Conservation Impacts

Presenter
Presentation Notes
This is a two-part presentation in which we’ll discuss the development and application of a regional and a local landcover.  Both these landcovers were used in evaluating bird habitat but were created with different  data sources and different methods.  We’ll discuss the value and strengths and weaknesses of each landcover.



Who we are…
Where we work…

Presenter
Presentation Notes
Ryan and I work for of two of the nation’s many Joint Ventures. JVs are partnerships of federal and state wildlife agencies, conservation groups, private industry, and landowners dedicated to conservation of bird habitats.  Most JVs are supported by the FWS via the North American Waterfowl Management Plan.



The PLJV boundary (in red) includes most of  the shortgrass and mixed-grass Bird Conservation Regions shown in blue and green. BCRs are landscapes that have similar bird communities, habitats, and resource issues. RWBJV (in black) covers central Nebraska, mostly mixed-grass prairie.  



As a conservation organization, PLJV needs to determine where and how much conservation work should be done within its six states.  This means assessing the quality, quantity, and even trends of available bird habitat.  
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Why does PLJV need a landcover?

• Our job:
 

Guide where and how much bird 
conservation work should be done

• Must know:
 

Amount, type, and distribution 
of habitats available to birds in PLJV

Presenter
Presentation Notes
So why does PLJV need a landcover.  Basically, Our job is to guide where and how much bird conservation work should be conducted within our regions.  To do that we need to know how the amount, type, and distribution of habitats that are available to birds in the PLJV.



Landcovers
• Ecological Systems

•NE, KS
•ReGap

•CO, NM
•Gap

•OK, TX

Resolutions Vary 
•Thematic 
•Spatial 
•Temporal

Presenter
Presentation Notes
Since there is no regional landcover available for the 6 state we work in, we needed to develop one.  This required acquiring and cross-walking the best existing landcovers into one seamless PLJV landcover.  



For NE and KS, we used the Ecological Systems landcover which is seamless between the states.  We used the Southwest Regional Gap landcover for CO and NM which is also seamless between those two states.  For OK and TX, we used the state Gap landcovers.  So a total of 4 distinct landcovers served as our base landcovers.



Of course, resolutions varied among the 4 landcovers.  The number of landcover classes ranged from xx to xx.  All landcovers except TX were 30m spatial resolution so we resampled TX Gap from 90m to 30m. The capture of source imagery for the 4 landcovers ranged from xxxx  to ----.  





• Stacked on top of landcover 
• Varied by availability among states
• Examples

– Roads
– NWI
– Saline Lakes
– Playas
– Eastern Red Cedar
– CLU: CRP, crop fields
– NHD
– NASS 

Ancillary Data 

Presenter
Presentation Notes
In addition to the base landcover, we acquired ancillary data that provided addition value to assessing bird habitat in the PLJV.  The availability of ancillary data varied among states so there are some inconsistencies across state lines.  For examples, spatial crop data are only available for NE and Eastern Red Cedar data are only available in OK.  These are some examples of ancillary data stacked on top of the base landcover.  Information on the landcovers and ancillary data, including their processing, is detailed in our “Habitat Assessment Procedures” document.



Associations and Conditions
• Includes all classes from base landcovers and 

ancillary data

• Association – landcover class
– ex. Cropland

• Condition
 

– characteristics important to birds
– ex. Corn vs. wheat

Presenter
Presentation Notes
We developed a landcover classification system that encompasses both the landcovers and all ancillary data.  The system is structured into habitat Associations and their Conditions.  Associations are basically landcover classes such as cropland.  Conditions are characteristics of the Associations that are important to birds.  For example the distinction between a corn field and a wheat field is imperative when assessing habitat suitability.  
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25 Associations
74 Conditions

Presenter
Presentation Notes
There are 25 Associations and 74 Conditions.  Not all Associations have Conditions and not all conditions are “mappable.”  For example, in states where spatial crop data are not available we use NASS county-based crop statistics to calculate the proportion of the crop Association in each crop Condition.  These data are necessary when calculating the carrying capacity of the landscape.  
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Presentation Notes
So we reclassified each of the 4 base landcovers according to the new Associations and conditions and mosaiced them into one seamless landcover.  For this map I generalized the Associations into 9 basic landcover types just to give you an idea of the overall composition of the PLJV region but I’ll show all the Associations in a later map.  



We originally developed the PLJV landcover within our boundary but recently expanded the landcover to include the rest of the Mixed-grass Prairie BCR so that we could complete a CEAP Evaluation of the entire BCR.  



How do we use it?

Tools:
• HABS – Hierarchical All Bird System
• GIS – Geographic Information System

Data: 
• Habitat acres from seamless landcover 
• Bird densities and use-days
• Bird population goals

• RMBO
• Atlases
• Published work
• BNA accounts
• Gray literature
• BBC data

NAWMP
PIF

USSCP
WA

Presenter
Presentation Notes
We used HABS as the main tool for this analysis. 

However, HABS is dependent on the data we put into it, namely

Habitat acres calculated from a seamless landcover using GIS

Bird densities and use-days

And bird population goals 

I’ll go over each of these in more detail



Presenter
Presentation Notes
This is a screen capture of the HABS.  The database contains over 9,500 records relating 66 species to 22 associations and an average of 3 conditions per association.  



In this example, we see the area of analysis is the BCR 19 part of Kansas for mixed-grass prairie (the association) with few shrubs and low grass (the condition) during the breeding season for Dickcissel.  The density is 1.4264 birds per acres as determined from a published study by Zimmerman 1971.  Using the association and condition acres provided by GIS and the density we can estimate the carrying capacity of this habitat and determine how much it’s contributing to the population goal for DICK in BCR19 KS.  



CEAP:
Effect of CRP on

Mixed-grass 
Prairie Birds 

Presenter
Presentation Notes
The purpose of the CEAP was to estimate to effect of CRP on population goals of priority mixed-grass prairie birds.  This map shown all Associations of the Mixed-grass Prairie BCR, including CRP which has 6 Conditions based on the Conservation Practice.  To assess effects of CRP we calculate the carrying capacity of bird species in two landscape scenarios:  one landscape with CRP and another landscape with CRP reclassified as cropland.  By comparing the two carrying capacities we can determine the effect that CRP has on a species’ population goal.  We can do this state-by-state or for the whole BCR.



Ring-necked Pheasant

BBS Relative Abundance Map

Loss/Gain in % Population Goal
Kansas Nebraska Oklahoma Texas BCR 19

-
 

47% - 6% - 6% -
 

22% -
 

21%

Dave Herr

Ring-necked      
Pheasant CRP CRP to Cropland

State Pop. Goal
Carrying 
Capacity

Perc. 
Pop. 
Goal

Carrying 
Capacity 

Lost/Gained

Perc.  
Pop. Goal 

Lost/Gained
KS 76,510 39,140 51% -35,986 -

 

47%
NE 109,037 7,320 7% -6,123 - 6%

OK 16,046 1,616 10% -992 - 6%
TX 13,901 4,009 29% -3,035 -

 

22%

Presenter
Presentation Notes
Here are the results for one species, RINP.  RINP occurs throughout BCR19 with highest concentrations in KS and NE.  The effect of replacing CRP acres with cropland on population goals of RINP is negative in all states.  But in KS and TX we see far greater losses than in NE or OK.  The range of RINP is much more restricted in the BCR19 portion of OK than in TX.  Additionally, KS and TX have the highest number of CRP acres as well as the fewest number of grassland acres.



Spatial Models

With CRP CRP → Cropland

Lesser Prairie-chicken range in Kansas (BCR19)

Presenter
Presentation Notes
We also ran spatial models on the landcover to look at how the configuration of habitats changed when CRP was reclassified as cropland.  Here we see large block acres of suitable LEPC habitat in Kansas both with CRP in the landscape (in green on left) and also with CRP convert back to cropland (in red on right).  We can see that a loss of suitable habitat for LEPC occurs when we remove CRP from the landscape.



Strengths of PLJV Landcover

• Seamless across state boundaries
– Conduct landscape scale spatial analysis
– Compare “apples to apples”

• Landcover classes are relevant to birds

Presenter
Presentation Notes
The primary strength of the PLJV landcover is that it is seamless across states.  It allows us to conduct landscape scale analysis and compare apples to apples.



Additionally, the Associations and Conditions depicted in the landcover are relevant to birds.  This is important for linking bird species to habitats on the landscape through abundance measures such as densities or use-days.



Weaknesses of PLJV Landcover

• Compounded error of multiple layers

• No accuracy assessment
– In initial planning phase

• Spatial data on many Conditions are 
unavailable (e.g., crop type)
– Know “how much” but not “where”

Presenter
Presentation Notes
The biggest weaknesses of the landcover is the compounded error incurred from combining multiple data layers.  We have not yet conducted an accuracy assessment of the landcover so we do not know how wrong it is.  However, we are in the preliminary stages of planning an accuracy assessment and welcome any suggestions for such a large task.  Also, as with all landcovers, this one is already outdated.  And again, spatial data on the Conditions (such as crop type) are unavailable for some states so when we conduct some of our analysis we can only assess “how much” but not “where.”  



Megan McLachlan, Playa Lakes Joint Venture

Ryan Reker, Rainwater Basin Joint Venture

Development and Application of a 
Regional and Local Landcover for 

Evaluating Bird Habitat and 
Conservation Impacts

Presenter
Presentation Notes
Now we will take a step down and see how the RWBJV functions at a slightly more local level and look at how we develop and use more detailed data and some of the uses.



Joint Ventures in Nebraska
• Playa Lakes JV (BCR-18, 17)
• Rainwater Basin JV (BCRs-19,17,11)
• Upper Mississippi Valley and Great Lakes JV 

(BCR-22)

Presenter
Presentation Notes
The RWBJV currently encompasses most of central Nebraska.  However, originally the RWBJV was only concerned with the actual RWB wetland complex in the South-Central part of the state.  Most of our work continues to focus on this high priority area.



Rainwater Basins 
Important Bird-Use Area

• Millions of waterfowl use RWB wetland complex 
as a critical resting & refueling stop during spring 
migration
– 200,000 – 300,000 Shorebirds
– 50% of Mid-Continent Mallards
– 30% of all Northern Pintails
– 90% of all White-Front Geese
– Over 2 Million Snow Geese

– 6-7 Million Waterfowl

Presenter
Presentation Notes
Why is this such a high priority area? the birds kind of decided that.  For two months in the spring, we host one of the world’s great migration events.  Millions of waterfowl, shorebirds, and cranes stop in the RWB and Platte River Valley to rest and refuel before continuing migration to the breeding grounds.  RWB wetlands provide an abundance of food for waterfowl in the form of seeds from moist soil wetland plants.  So the vegetation and landuse of the wetlands are an important condition to know.



Rainwater Basin Joint Venture
• Playa Lakes Joint Venture

– Multi-state in scale
– Focused primarily on regional bird planning

• Rainwater Basin Joint Venture
– Originally, very local in scale (17 counties)
– Heavily involved in project implementation
– Increasingly moving towards more integrated 

approach -

Bird Planning 
AND 

Project Implementation

Presenter
Presentation Notes
Some differences between the two JV’s.  Rainwater historically focused on putting projects on the ground – implementation.  Mostly in the form of delivering WRP and other partner programs.  We accomplish this in the form of partner staff actually delivering most of the USDA programs, and through biological planning in the form of decision support tools for partners to better target conservation programs based on biological needs.  



Need for More Detailed Spatial Data
• Over 85% of historic Rainwater Basin wetlands 

lost to agricultural conversion
– JV and partners in wetland restoration mode

• RWBJV Office provides detailed decision 
support tools to partners on where to put the 
best projects on the ground

• Need detailed spatial data in 
order to create protection and
restoration models, decision 
support tools

Presenter
Presentation Notes
We originally had nearly 12,000 historic wetlands in the RWB covering 204,000 acres.  Based on our latest analysis, we now have approximately 1,500 wetlands encompassing 30,000 acres with most hydrologically functioning at less than 25% of their original capacity.  So we have seen an almost complete conversion to irrigated agriculture – they don’t call Nebraska the Cornhusker State for nothing - and so partners are in total wetland restoration mode, there are not many wetlands on the landscape that function at a high level.  So high-dollar restoration work is mostly what we have.  With over $3,000 an acre land and most landuse decisions taking place at the 80 – 160 acre field level.  Spending a quarter to a half million dollars on purchasing the land -- let alone the cost of the restoration work – we better know where to work before we go out randomly putting projects on the ground. 



Since we are operating in relatively small landscape yet with such high dollar consequences – the JV and partners need very spatially explicit landscape data.  Almost all past and current spatial data were too course to be used for the specific applications needed, were not accurate enough, or simply did not exist.  So the JV has been in data creation mode for the past few years.







Creation of a Detailed Landcover

• Existing landcover data (NLCD, GAP)
– Too outdated
– Lacked necessary detail upon which to build 

detailed decision support tools and to model 
at the desired level (individual field level)

• NLCD and GAP use NWI for their wetland 
data
– Original NWI mapping for RWB not useable
– JV had to create our own wetlands layer

Presenter
Presentation Notes
To create the models and support tools needed by the partners, one of the base datasets that we critically needed was an accurate and detailed landcover.  Current datasets such as GAP and NLCD were too course in resolution, not accurate enough, and out of date.



Also, these datasets relied on NWI wetlands in their landcover  for the wetlands information and in the RWB, NWI is not very useable.  So we decided that we would need to create our own landcover and wetlands inventory.



• USDA Common Land Unit
– Use CLU-NMBR field to differentiate between Ag – Not Ag

• GIS Technicians integrate existing spatial data
– Native Prairie Surveys
– Nebraska Heritage Program Data
– RWBJV - Wetland Vegetation Mapping
– RWBJV - Historic Wetland Boundaries
– Roads/Towns

• Photo interpret visually identifiable landcover types
– Agriculture - Irrigation Reuse Pits

• Pivots, Corners, Flood
– Trees - Wetland Concentration Pits
– Grass - Roads (from CLU)
– Canals - CAFO
– Developed 

Creation of a Detailed Landcover

Presenter
Presentation Notes
We received the CLU data from USDA through an MOU, and it was an incredible framework for creating a detailed landcover.  Our CLU did not contain any crop or landuse data except for the CLU Number which was able to give us a good first cut on what was Ag and Not Ag.  We still had to do a significant amount of manipulation to the polygons to bring them to the level of precision we wanted and accurately reflect the true landscape.







Aerial Photography (NAIP – True Color, RWBJV – Color Infrared)



Aerial Photography (NAIP, RWBJV) 
Common Land Unit – USDA 
Historic Wetlands - RWBJV



Aerial Photography (NAIP, RWBJV) 
Common Land Unit 
Historic Wetlands 

RWBJV Wetland Vegetation Map



Aerial Photography (NAIP, RWBJV) 
Common Land Unit 
Historic Wetlands 

RWBJV Wetland Vegetation Map 
Photo Interpreted Landcover Types 

CRP, WRP, etc. 
And More…



Rainwater Basin Landcover (2005) 



Compare Regional vs. Local Landcover

• Comparison of Landcovers
– PLJV Landcover
– Tallgrass Prairie Partnership Landcover

• Landcovers and Modeling for Grassland 
Birds
– PLJV
– Tallgrass Prairie Partnership



Regional vs. Local Landcover



Comparing Landcovers
Vegetation Class (PLJV)  2004 (Tallgrass) 2006 Change

Cropland 9,005,102 8,332,744 -672,358

Grassland 2,214,104 1,282,514 -931,590

CRP 0 490,762 490,762

Wetlands 101,344 98,841 -2,503

Water 106,154 161,744 55,590

Riverine 44,476 29,164 -15,312

Riparian Canopy 0 431,276 431,276

Bare Ground 6,395 1,081 -5,314

Developed 192,601 568,960 376,359

Roads 0 265,466 265,466



Large Block Grassland Modeling

• Similar Large/Small Block Grassland Habitat 
Modeling can be completed much the same as 
PLJV demonstrated earlier. But at a much more 
detailed level.  Individual fields for conversion or 
enhancement can be identified.

• Even at a smaller scale condition is difficult to 
interpret so assumptions about quality still have 
to be made.  However, at this scale ground 
surveys can be conducted to narrow this 
parameter.









RWB Wetland Habitat Monitoring

• RWB Landcover – Significant first step
• Wetland LU/LC – What are the conditions 

in the wetlands?
– Habitat Survey – which wetlands still exist & at 

what level?
• Inventory
• Trends

– Wetland Vegetation Mapping – what condition 
are wetlands in?

• Management Strategies
• Protection/Restoration Strategies
• Waterfowl Energetics Calculations



Landcover + CIR Imagery + eCognition

• Our ability to analyze the landscape is 
magnified when combining the landcover 
with powerful image processing software.
– Landcover is used to mask cover types during 

processing to avoid classification confusion
• Object-oriented (vector) vs. raster image 

classification software
– Combination of landcover and eCognition has 

the ability to tease out detailed landscape 
information about individual land parcels

– Raster classification is faster, but less detailed

Presenter
Presentation Notes
Creating the landcover is a fairly straightforward process, the real power of it comes when it is combined with object-oriented image processing software such as eCognition.  The Rainwater Basin Joint Venture’s primary goal is to put more wetlands on the landscape, and more specifically to feed birds using those wetlands during spring migration.  



The Landcover’s most important asset during our assessment of habitat conditions is its use as a mask during the processing steps.  I don’t illustrate it very well in the next slides about processing but we can eliminate a lot of the spectral confusion involved with classifying vegetation types by setting up different classification parameters and rules for the various landcover classes.  For example, if I am mapping vegetation in wetlands I don’t need to bother trying to map late successional hydrophytes (cattails) in a crop field.  I might get some early successional plants (smartweed).  So the mask is a very powerful tool to help us more accurately map vegetation and water conditions.



Detailed Landcover Improves 
Wetland Mapping/Bird Modeling

• Annual Habitat Survey
• Wetland Prioritization Models 
• Wetland Vegetation Mapping
• Bird Habitat Models



Presenter
Presentation Notes
The first step in conducting our habitat survey is to segment the imagery into polygons that represent homogenous mappable units of condition – water or hydrophytes.  The landcover can again be used to set different segmentation parameters based on the wetlands landcover.  Wetlands that are Not Ag need to be segmented in more detail.  Wetlands in Ag fields did not need the same level of detail created, so this saves us a lot of processing time and make the classifications more accurate.







Annual Waterfowl Habitat Survey

• Publicly-Owned
• Easements
• Priority Private
• Non-Priority 

Private

Dark = Water
Light = Hydrophytes

Stressed Ag

• Categories
– Hydrophytes
– Stressed Ag
– Water

Presenter
Presentation Notes
The landcover then also helps us stratify the classification results, and be used by our land managers to see how well their wetlands are functioning and see if they possibly need to change management strategies to maximize the wetlands function.



Detailed Landcover Improves 
Wetland Mapping/Bird Modeling

• Annual Habitat Survey
• Wetland Prioritization Model
• Wetland Vegetation Mapping
• Bird Habitat Models



Presenter
Presentation Notes
I will go through some of the steps again, but our wetland vegetation mapping uses the same principles as the annual habitat survey, imagery is segmented, training data collected, and vegetation mapped.  Results are used to target management activities such as burning, grazing, or disking to public and private wetlands alike to maximize desirable plant production.  The vegetation map also allows the JV to set Duck Use Day estimates for each acre of wetland depending upon its condition.  A Duck Use Day is the amount of calories it takes a duck to survive or improve its body condition.  We have known numbers of calories for each vegetation type so it is simple to calculate if we are growing enough food for the birds or not.



Priority Wetlands 

Lowest

Highest

Legend



Setting Wetland Habitat Objectives for 
the Rainwater Basin

• Identify Current Conditions
– Annual Habitat Survey, Wetland Vegetation Map

• Set Population Objectives
– Duck-Use Days

• Identify Habitat Deficiencies
• Set Habitat Objectives

– Can calculate benefit from WRP, CRP, etc
– Wildlife CEAP

• Prioritize and Target Habitat Restoration and 
Management



Presenter
Presentation Notes
I’d like to thank our partners with the NRCS and FSA for making this research possible.  

I’d be happy to take any questions or comments.
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