Partnering with LANDFIRE,
NatureServe, and Heritage Programs

Utilizing Legacy Data for
Ecological Site Concept
Development and Descriptions




- LANDFIRE: BpSvs. EVT

« LANDFIRE: Disturbance Models

- NatureServe: Ecological Systems, Associations, and
Alliances

NatureServe: SWAPs, EOs, and a CIG Grant

Heritage Data: MNDNR

Heritage Data: INHS

Questions



What is LANDFIRE?

- LANDFIRE (also known as Landscape Fire and Resource Management Planning
Tools) is an interagency vegetation, fire, and fuel characteristics mapping program,
sponsored by the United States Department of the Interior (DOI) and the United
States Department of Agriculture, Forest Service.

- 30-meter grid spatial resolution raster data sets;

- Over 50 spatial data layers in the form of maps and other data that support a range of
land management analysis and modeling:

= Existing Vegetation Type, Canopy, and Height;

= Biophysical Settings;

=  Environmental Site Potential;

= Fire Behavior Fuel Models, Fire Regime Classes, and Fire Effects layers.

- Data products developed through advanced scientific procedures, including
relational databases, georeferenced land-based plots, satellite-enabled remote
sensing, systems ecology, gradient analysis, predictive landscape modeling, and
vegetation and disturbance dynamics.

http://www.landfire.gov/



With LANDFIRE, you can:

- view and download geospatial layers and data products that depict
the nation's major ecosystems, wildlife habitat, vegetation,
landscape features, and fire behavmr effects, and regimes;

Provide regional, landscape-scale cross-boundary geospatial
products to support fire and fuels management planning and
natural resource assessment;

Supplement ;ﬂanmng and management activities, includin
monitoring, that require analysis of consistent Vegetatlon ata
across political boundaries;

- Analyze and model vegetation, both historic and current, and model
effects of natural disturbance

http://www.landfire.gov/


http://www.landfire.gov/version_comparison.php
http://www.landfire.gov/downloadfile.php?file=Scale_and_Use_of_LF_Data.pdf
http://www.landfire.gov/downloadfile.php?file=Scale_and_Use_of_LF_Data.pdf
http://www.landfire.gov/downloadfile.php?file=Scale_and_Use_of_LF_Data.pdf
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Data Products >> LANDFIRE Vegetation Product Descriptions

Vegetation Dynamics Models

LANDFIRE developed state-and-transition models to
represent pre-settlement reference conditions for all
Ecological Systems in the United States through an
expert-based model development process. Each
model represents a single ecosystem called a
Biophysical Setting (BpS) and consists of:

® 3 quantitative state-and-transition model

¢ 3 description document published as a pdf

LANDFIRE used the models to estimate reference
conditions, which are wused to help assess
ecosystem health. "Using the LANDFIRE Biophvsical
Settings Model Descriptions” examines major
elements of the Vegetation Dynamics Models
descriptions and their use. The guide book
"Adapting LANDFIRE Vegetation Dvnamics Models”
helps users adapt LANDFIRE Vegetation Dynamics :
Models for use in modeling current and future g . S — J—
landscapes. Once adapted, these models may be WA JUEE) . Succession Disturbance
useful in predicting future vegetation conditions,

exploring the impacts of potential environmental changes and comparing the results of different management
options.

Additional Model Products
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A Review and Comparison of

LANDFIRE Biophysical Settings and NRCS Ecological Site A Review and Comparison of LANDFIRE Biophysical Settings and NRCS
_ : . Ecological Site Descriptions and their Potential for Shared Application
Descriptions and their Potential for Shared A

Final Report

Steven Yanoff', M. Reese Lolleyz, Joanna Bate®, Patrick McCarlhyl, Anne Bradleyl
The Nature Conservancy
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\ / i grama e iy Mesquie 2 i

~ - > . Recommendations
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1] Tt Shrubinvaded grassiand . Lo e .
l ‘igure 1. Generalized ecological site description-
4

biophysical setting group crosswalk structure

Appendices
1. Schematic of Crosswalk Approach
2. S valks
3. Source Information for Crosswalks

Mesquite/Yuoca
Threeawn

A

Mesquite/creosotebush
Tobosaburrograss

Shrub-dominated

1a-Overgrazing, soil fertiity loss, erosion and sand loss; 1b-Soil stabilization or modification
2a-Shrub invasion due to overgrazing and/or lack of fire; 2b-Shrub removal, restore cover A PowerPoint presentation accompanies this report.
3a-Shrub invasion; 3b-Shrub removal with grass recovery

4. Persistent reduction in grasses, competition by shrubs, erosion and soil truncation
5. Shrub removal with soil addition?

Top - LANDFIRE Biophysical Setting quantitative model o n clé nce conditions (simulated) Content & interpretations are those of the authors and not necessarily other project participants, agencies,

organizations, LANDFIRE or The Nature Conservancy. LANDFIRE biophysical settings used in
crosswalks were drafts as of this report’s publication & are subject to change.

Bottom — NRCS Ecological Site Description (ESD) ¢ cted ¢ s conditions & departure
Green box & Arrow — possible crosswalk betw

This report is submitted as part of USDA Forest Service NIFC Contract SEA00436. Content & interpretations are TheNature
those of the authors and not necessarily of other project participants, agencies, organizations, LANDFIRE or The Conservancy, ~

Nature Conservancy . LANDFIRE biophysical settings used in crosswalks were drafis & subject to change. Protecting nature. Preserving ife. ! New Mexico, “Washin gton, and ik apters of The Nature Conservancy



Figure 1. Generalized Ecological Site Description-Biophysical Setting Group Crosswalk Structure

Multiple ecological site descriptions (ESDs) and their states typically crosswalked to one biophysical setting group. Reference
condition ESD states crosswalked to one biophysical setting, and non-reference condition states to one non-reference
condition ecological system, within a biophysical setting group. The plant communities within reference condition states do
not necessarily correspond directly to the succession classes within a BpS. See Key Finding 2 & appendices for details.

NRCS Ecological Site “Biophysical Setting

Descriptions Group”
(description, not quantitative model)

LANDFIRE S BpS
Biophysical Setting quantitative

(reference condition) m»ode\l not used
in crosswalk

Reference Condition
States

*NatureServe ecological systems reflect reference or non-reference conditions, or both,
depending on the particular system, where it occurs and our interpretation.
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What is NatureServe?

« Nonprofit conservation organization whose mission is to provide the scientific basis
for effective conservation action.

» The leading source for information about rare and endangered species and threatened
ecosystems.

« Represents an international network of independent member programs operating
throughout most of the Western Hemisphere.

 Collect and manage detailed local information on plants, animals, and their habitats,

and also develop information products, data management tools, and conservation
services to help meet local, national, and global conservation needs.

http://www.natureserve.org/



Q NatureServe & e o
What does NatureServe Do?

- Provide information products and conservation services to
guide natural resource decision-making;

« Develop comprehensive databases on at-risk species and
ecological communities;

- Establish scientific standards for biological 1nvent01;1y and
biodiversity data management, and design advance

biodiversity data management systems;

 Support the work of member programs to 1dentlg
U{lderstand and protect critical natural areas and special
places;

 Make biodiversity information readily available through our
websites, publications, and custom services



/= NatureServe Explorer: An Online Encyclopedia of Life.
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NatureServe Explorer: An Online Encyclope...

NatureServe

PLORER An Online Encyclopedia of Life

Search | AboutUs | Aboutthe Data | Local Programs | Help

Welcome to NatureServe Explorer, an authoritative source for
information on more than 70,000 plants, animals, and

ecosystems of the United States and Canada. Explorer includes
particularly in-depth coverage for rare and endangered species.

Species Quick Search

or search Species and/or
Ecclegical Communities &
Systems by Name, Taxonomy,
Location, or Conservation Status.

Highlights

July 2012 Data Refresh!
NatureServe Explorer species and
ecological community data updated
July 2012.

NatureServe Explorer is a product
of NatureServe and its natural
heritage member programs.

Use the database to easily find:

Freshwater Mussel Distribution
Maps Available!

Explorer’s distribution data now include
detailed watershed range maps of all

native U.S. and Canadian species of ; y ’ :
freshwater mussel. e life histories, conservation needs,

e scientific and common names
e conservation status

e distributicn maps

e images for thousands of species

and more

Updated Fish Distribution Maps!
With help from the USGS, NatureServe
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Results:
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Animal Species Reported for this Ecological System

(Common Name)

Global Status

U.5. Endangered Species Act Status

Charact-
eristic

Exotic

A
S|Scientific Hame
B

Aspidoscelis sexlineata
{Six-lined Racerunner)

55
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{Delilah Underwing)

5354
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i |

Sceloporus olivaceus
(Texas Spiny Lizard)
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examples A NatureServe-
NRCS Partnersiip..

How one Conservation Innovation Grant is shaping Ecological
Site Development in the Upper Midwest
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Project Objectives:

1. Contribute to the development of ESDs by linking NatureServe data, technology, and
expertise with ESD development.
o enhance the regional significance and context appropriateness of ESDs
o easier to compare ESDs within or across MLRA boundaries based on their links to Ecological Systems
units.
o Links to Associations will provide information on floristic composition, community dynamics, and

environmental characteristics that could help inform ESDs.

2, Expand the NatureServe Wildlife Habitat Characterization database to all of the project
area.

o After the ESDs and USNVC are linked, NatureServe would develop an innovative enhancement to the
Wildlife Interpretation section of ESDs. NatureServe has developed a “Habitat Characterization”
database to monitor the relationship of species to habitats.

o include a generalized process for applying a habitat-based approach to addressing at-risk biodiversity,
enhancing the ability to apply standards efficiently for conserving at-risk biodiversity.

3. Assist NRCS in presenting wildlife-habitat data to producers through NatureServe’s wildlife ,
EO, and SWAP databases.

o These data can help producers both identify possible habitat and species of concern on their lands and
identify possible ways that conservation management would enhance this habitat.



Summary:

- LANDFIRE BpSs/NatureServe’s Systems can help us establish broad categories for
reference communities or “ecological site concepts”, and visualize where they were located
on the landscape;

- Existing Vegetation layers can assist with locating and providing information on alternative
states, or can help locate reference conditions for sampling;

- Environmental Site Potential & Vegetation Dynamics Development Tool (VDDT) can help
guide State & Transition Model development and biomass/productivity estimates;

- NatureServe’s Associations can help define states or phases, especially where heritage data
is limited or not digitized.

- Partnerships with LANDFIRE can assist with interpretation of data and modeling of
disturbances across states;

- Partnerships with NatureServe can assist with beginning stages of ES concept
development, provide regional assessments and crosswalking, and a wealth of wildlife,
habitat, and ecosystem data that has been regionalized across political boundaries.



The Lucky Ones

When you’re lucky enough to have heritage data...



Integrating MN CBS Vegetation Data with Soils Groups

" ; e 2 7, 7 N ".,’." 75 T : X : ‘ .
g . " Ely m g N ¥l & M T ; e A A - *
A o
e W v
®, @, -
99> - » y 4 2
£
e ; e
e S LA TS
L $ 21 %e'e1 A
Oy il ® g ~ ] ‘
- ’ el
% ]
{ ) @ 7
. o) ~
’ ."
> 4 ;
J . L) - [ 4 3
® v ;" v e A
® ® h J »
. 4
e >
O # 43l 3
e g
& L .
o O & -
'E'r e n.l 1
> !
: 2
: 5
Fd N oy : 5
P,
Gty $ 3! Legend
3 s, 3 r) 3 €
b s LC © ECO, PRK; WL
2
L
e D bdry_counpy2

Q ; O :
N Silver Bay [:l Geomap_Lake_Cook_v1_12_4_0I

o = e SN

AR AT AT o, L e L5
CIN A # B P I ' CBS NPC polygons

e S , W/ ™ Beaver Bay

" Ad T ! 2 - ¢ >

: A S e
A r . O ‘n

N o o L

2 *.

.



Aspen Parklands ECS and Soil Survey Relationship : Report

GEOMORPHIC REGION CLASSCODE TYPECODE MUSYM MUNAME
Alluvium
FDwz4
FDwz=4b 1006 Fluvaquents-Haploborolls complex
FDw44
FDwuqqb 116F Fluvaquents, looded-Hapludolls complex, o to 30 percent slopes
FFns57
FFnsm® 1006 Fluvaquents-Haploborolls complex
FFnsm I14B Fairdale silt loam, 1to & percent slopes, occasionally flooded
FFnby
FFnftma 1002 Borosaprists and Fluvaquents soils, frequently flooded
FFnémm I46F Fluvaquents, looded-Hapludolls complex, o to 30 percent slopes
MHw36
MHw36a 1006 Fluvaguents- Haploborolls complex
MHwz6a 116F Fluvaquents, flooded-Hapludolls complex, o to 30 percent slopes

Beach Interbeach Area

FDs36
FDsafa Sandberg loamy sand, 110 6 percent slopes
FDs36a =55C Sandberg loamy sand, 6to 1= percent slopes
FDwzg
FDwaz4a Sandberg loamy sand, 1to 6 percent slopes
FDwzga Karlstad loamysard, o to 3 percent slopes
FDwz=zgb Sandberg loamy sand, 1to 6 percent slopes
FDw=z4b Sandberg loamy sand, 1 to 6 parcent slopes
FDwz=gb Sandberg loamy sand, 1to 6 percent slopes
FDwza4b Sandberg loamy sand, 1to 6 percent slopes
FDwz=4b Syrene sandy clayloam
FDwagb 1484 Radium loamy sand, o to 3percent slopes
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Illinois Natural History Survey: Summary Statistics
Dry Mesic Woodland

I
shrub

shrub (non-
native)

small tree
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Figure 2. Size-class distribution of overstory trees from eight dry-mesic woodland
reference sites sampled in Illinois.

— -

Figure 4. Relative importance of growth forms among woody speciesrecorded in the understory samples (stems <
10 cm DBH) in Group 1 of Dry-Mesic Forest reference sites. Percent (%0) of stems is based on proportion of stem
density for each growth form group.




Cluster Analysis

What it does Things to keep in mind
« Classifies units into discrete  Groups that combine earlier in
groups the process are more similar to

« Uses a hierarchal, polythetic
process

- Several methods of group
linkage possible

- Displays final groups as a
dendrogram

« Will produce distinctive
“chain” if data are truly not
linked or if linkage methods
are not appropriate

each other than those that get
grouped later

- Later groupings are
constrained by early groupings

- Interpretation of the
dendrogram usually involves
applying a “decision rule” to
identify “natural” groups

- Important to standardize or
relativize data




Illinois Natural History Survey: Cluster Analysis
Dry Mesic Upland Forest

Dry-Mesic Upland Forest Cluster Analysis

Information Remaining (%)
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Ficure 2. Results from hierarchical cluster analysis indicating two main eroupines of sites from Drv-Mesic Upland
Forest reference site data using basal area. Site labels include MLRA and site code.




Ordination
- Multivariate Approach

- “The displaying of a swarm of data points in a two or three-
dimensional coordinate frame so as to make the relationships
among the points in many-dimensional space visible on
Inspection” ( 1984).

- Arranges data groups along axes on the basis of variables
within the group.

- Many approaches to ordination, must know your data and
the constraints of each approach

+ Results cannot really be cross-checked with other analyses,
SO must use interpretations of stress (NMS) and
randomization tests



If Attempting
Ordinations,
YOU NEED
THIS BOOK:

... (and

preferably, lots
of training!)



NRI Data: Ordinations

Ken Spaeth, NRCS Rangeland Management Specialist
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NRI Data: Ordinations
Ken Spaeth, NRCS Rangeland Management Specialist
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INDICATOR VALUES
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Data Analysis Summary:

- Having lots of data can be a blessing, but be careful
how you use it!

- Summary Statistics can help identify and illustrate
vegetation or soil characteristics of groups.

» Cluster Analysis can illustrate which groups of data
are potential separate ecological sites, states, or
phases based on unique criteria.

» Ordinations will group data for you and determine
which criteria are indicators for each group



Questions?

Stacey Clark, ESI QA Specialist, MO-10 & 11

"1 TINK vou SHoup ee MORe i
EX?L\ClT HEQE 'N STE.P T-NO. 0 651.602.7892

Stacey.clark@mn.usda.gov



