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Presenter
Presentation Notes
Welcome.  This presentation is intended to introduce people to the Objective-Based Vegetation Management (OBVM) Program.  Within the Florida Fish and Wildlife Conservation Commission (FWC), the Wildlife and Habitat Management Section (WHM) is the part of the Division Of Habitat and Species Conservation (HSC) that is responsible for conducting management on the lands in the Wildlife Management Area (WMA) system. 



Objective Based Vegetation Management 
(OBVM) Program Overview (continued)

Natural Community basis

Desired Future Conditions (DFC)

Measure progress

Presenter
Presentation Notes
WHM’s basic philosophy is that managing for natural community structure and function will benefit most wildlife.  However, we are not just interested in how many acres are burned or otherwise managed, we care about the result of our management.  But how do we know we are having the desired outcome of management? We all like to say we use adaptive management, but adaptive management requires making decisions based on data.  OBVM is a Natural Community based monitoring program that compares current attribute values to desired attribute values, and provides data to inform management and measure progress. 



What is OBVM?

A Natural Community (NC) monitoring program

Measures core structural attributes as a way to quantify status of the NC

 Science-based land management decision support tool

Presenter
Presentation Notes
While OBVM does NOT measure all aspects of the natural community, it does measure core attributes as a way to determine if management is having the desired influence.  In this way, OBVM is a science-based land management decision support tool.



What is the purpose for OBVM?
Purpose – to provide consistent, long-term monitoring of managed 
natural communities
Quantify the current structural condition of the NC

Quantify changes in structural condition over time

Measure progress towards desired conditions

Provide data on the overall effects of management and prompt 
discussion
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Presentation Notes
The purpose of OBVM is to provide consistent, long-term monitoring of managed natural communities.



What are the uses for OBVM?
 Quantifies the overall condition of the NC as expressed by the core attributes

“This proportion of my NC has these attributes in this condition”

 Provides area managers data to allow adaptive management

 Provides administrators information on the overall effect of management 
(accountability)

Important: OBVM data does NOT look at all aspects or components of a NC, just 
specific core attributes.  A discussion of results with onsite managers is important for 
data interpretation.

Presenter
Presentation Notes
OBVM collects information on the status of core structural attributes as a way to obtain data on the structural status of natural community.  



Questions that the data are well suited to answer

 Is greater than 50% of the community Within DFC by attribute? 

 Is the condition of one attribute potentially affecting another/other attributes? 

 Is there a structural layer consistently out of DFC that we should target for 
management? 

Important: OBVM provides information on the number of points within the DFC.  It 
does not tell us if, at any 1 point (or unit), you have made progress.  It tells us if 
management is making progress at moving more points to within the DFC at the NC 
level. 

Presenter
Presentation Notes
Data collected can determine if a large proportion of the community is within the desired range of values for each attribute, and this can inform management.  It is important to remember that OBVM points are randomly assigned during each sampling event.  As such, it does not inform us if we are making progress at any one point, or even in any specific management unit.  It only informs us if management is successfully moving, or maintaining, more points to within the desired range.  



Core Attributes
LAYER ATTRIBUTE ALIAS UNITS

Over-story Basal Area of Pine BP ft2/acre

Over-story Non-Pine Stem Density >4 in DBH NPD count/7m radius

Mid-story Sub-canopy Stem Density 2-4in DBH SUBCAN average count/4m2 quadrat

Mid-story Maximum Shrub Stem DBH (<2 in) DBH average maximum DBH in inch/4m2 quadrat

Mid-story Shrub Stem Density >3 ft STEMS average count/4m2 quadrat

Mid-story Average Maximum Shrub Height SHBHT average maximum height in ft/4m2 quadrat

Groundcover Shrub Cover <3 ft SHBCOV average % cover/4m2 quadrat

Mid-story Serenoa repens Petiole Density >3 ft SERPET average count/4m2 quadrat

Mid-story Average Maximum Serenoa Height SERHT average maximum height in ft/4m2 quadrat

Groundcover Serenoa repens Cover <3 ft SERCOV average % cover/4m2 quadrat

Both Mid-story & Ground FNAI Total Shrub Cover FNAISHRCOV % cover <2” DBH/4m2 quadrat

Groundcover Herbaceous Cover HERBCOV average % cover/1m2 quadrat

Presenter
Presentation Notes
Attributes were selected when identified by the literature as an important structural component that responds to management and can be monitored with consistency.  WHM staff worked with researchers at the Fish and Wildlife Research Institute (FWRI) and ecologists at the Florida Natural Areas Inventory (FNAI) to identify the core attributes (listed in the table on the slide) measured by the OBVM program. 



Natural Community Mapping

Contract with FNAI

All lead areas are mapped

Recertification mapping on a 5-year 
cycle

Lafayette Forest WEA
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Presentation Notes
It all starts with mapping natural communities.  FWC hired the Florida Natural Areas Inventory to create area-specific natural community maps for areas for which FWC is the lead manager.  On many areas, we have FNAI recertify these maps on approximately a 5-year basis.  This ensures maps remain current, and provides some ability to track changes over time. 



Reference sites

 FWC worked with FNAI

 Identified representative sites for 
managed NC’s

Collected data using the OBVM 
Standard Operating Procedure

Used data to inform DFC

Florida Natural Areas Inventory
Dry Prairie Reference Natural Communities

Metric

2014 
Kissimmee 

Prairie 
Preserve 

State Park

2015 
Myakka 

River 
State Park

2016 Three 
Lake Wildlife 
Management 

Area

Recommended 
Range for Dry 

Prairie

Basal Pine (ft2/acre) 0 0 0 0

Non-Pine Density (>4” DBH) 0 0 0 0
Sub-Canopy Stem Density (avg. 
count 2-4” DBH stems)

0 0 0 0

Max. Shrub Stem DBH (avg. max. 
shrub DBH <2”)

0 0 0 0

Shrub Stems (avg. stem density >3 ft
ht.)

0 2.3 0 0

Average Maximum Shrub Height 
(avg. ht. in ft.)

1.5 2.3 1.2 < 2

Shrub Cover (avg. % cover; <3 ft) 19 16.6 4.1 5-30
Serenoa repens Petioles  (avg. petiole 
density, >3 ft ht.)

0 0 0 0

Average Maximum Serenoa Height 
(avg. ht. in ft.)

1.8 1.8 1.8 < 2

Serenoa repens Cover (avg. % 
cover,<3 ft)

17.9 14.6 14.2 5-20

FNAI Shrub Cover (%; < 2” DBH) 39.3 32.3 18.3 15-40
Herbaceous Species Cover (avg. % 
cover)

56 27 65.1 > 20
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Presentation Notes
To develop quantitative desired future conditions (DFC), we worked with FNAI to identify the best representative sites (areas called reference sites) for each of the actively-managed natural communities.  We then hired FNAI to use the OBVM methodology to collect data at these sites.  If these are the best representative patches of the natural community, it makes sense we would want to have the vegetative attributes of our managed lands look similar to these reference sites.  As such, the data collected at reference sites was used to create the desired future condition (DFC) for each attribute. This is what we compare the data collected on our areas to.  



FNAI DFC attributes table 

Attribute DFCs, based on OBVM data collected at Reference Sites

Parameter

Mesic 
Flatwoods 
(Northern 
Florida)

Mesic 
Flatwoods 

(Peninsular 
Florida)

Wet 
Flatwoods 

(herb 
based)

Scrubby 
Flatwoods Sandhill Scrub Upland 

Pine
Dry 

Prairie
Wet 

Prairie Alias

Basal Area of Pine (sq ft per acre) 20-80 10-50 10-50 10-60 20-60 ≤ 20 30-80 0 0 BP

Non-Pine Stem Density (>4" DBH) 0 0 0 < 1 < 3 < 0.5 < 1 0 0 NPD

Subcanopy (2-4" DBH) 0 0 0 0 0 0 0 0 0 SUBCAN

Maximum Shrub DBH (<2" DBH) < 0.5 < 0.5 < 0.5 < 0.5 < 1 < 1 < 0.5 0 < 0.25 DBH

Shrub Stem Density >3 ft ≤ 1 ≤ 1 ≤ 1 < 4 < 2 1-5 ≤ 1 0 < 0.5 STEMS

Average Maximum Shrub Height (ft) < 2 < 2 < 3 < 3 < 3 < 5 < 3 < 2 < 2 SHBHT

Shrub Cover (%; <3 ft') ≤ 30 ≤ 30 ≤ 10 10-40 ≤ 16 20-40 ≤ 16 5-30 ≤ 5 SHBCOV

Serenoa repens Petiole Density >3 ft 0 0 0 0 0 0 0 0 0 SERPET

Average Maximum Serenoa Height (ft) < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 2 < 1 SERHT

Serenoa repens Cover (%; <3 ft) 10-30 10-30 ≤ 10 5-20 ≤ 10 ≤ 10 ≤ 1 5-20 ≤ 2 SERCOV

FNAI Total Shrub Cover (%; >2” DBH) 10-50 10-50 0-20 20-60 0-20 20-60 0-20 15-40 0-10 FNAISHRCOV

Herb Cover (%) ≥ 15 ≥ 15 ≥ 40 1-10 ≥ 15 ≤ 10 ≥ 25 ≥ 20 ≥ 70 HERBCOV
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Presentation Notes
There is natural variation in attribute values even at reference sites, and some attributes can have different values from site to site.  As such, we identified more than 1 reference site for each natural community, and used this data to inform what is an acceptable range of values as our DFC.



OBVM methods

Monitor actively managed NCs

 For each area, monitor every 5th year (spreads out cost, ensures all 
areas are monitored – allows time for habitat response)

 Typically, 60 points per NC

Most areas have multiple actively managed NCs

Presenter
Presentation Notes
It takes time for vegetation to respond to management.  As such, FWC conducts OBVM monitoring on each lead area with actively managed natural communities approximately every fifth year.  OBVM only monitors the actively managed communities, and we typically use 60 points per community on an area.  If the natural community being monitored is less than 120 acres, 45 points will be sampled; if less than 60 acres are being monitored, 30 points will be sampled.  No management area with a natural community of less than 30 acres is monitored by OBVM.



OBVM monitoring point placement

 Polygons for each actively managed NC

 60 points in each NC with 120 or more 
acres, regardless of total size

 Fewer sampling points are placed in NCs 
will less than 120 acres within a managed 
area

Crooked Lake WEA

Presenter
Presentation Notes
This map shows an example of OBVM point placement, and the amount of actively managed communities.  



OBVM sampling station layout
 Canopy level attributes are counted at the center point.  

Basal Pine using a 10X prism; non-pine density is a count of 
stems that occur at any point within the 7-meter radius of the 
OBVM sampling station.

 Mid-story or shrub layer attributes will be sampled within 
the 4m2 quadrats then averaged:  Sub-Canopy, Max. Shrub 
DBH, Shrub Cover, Shrub Stems, Avg. Max. Shrub Height, 
Serenoa Cover, Serenoa Petiole Density, Max. Serenoa 
Height, and FNAI Shrub Cover as well as a list of all woody 
species occurring in the 4m2 quadrat will be recorded.

 Ground cover attributes are sampled at the left, 1m2 quadrat 
nearest the center, then averaged:  Percent Herbaceous Cover.

 Species lists are recorded at all levels for each point. Possible 
wealth of information.
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Presentation Notes
We use the same sample station set-up at each point.  Canopy level attributes are measured at the center point, mid-story attributes are measured at three 4m2 quads and averaged, and the herbaceous groundcover attribute is measured at three 1m2 quads and averaged.  Species are recorded at all levels for each point, and this provides significant information.  The design of the sampling station provides a number of benefits.  By having 3 quads in each station, we increase the chance of detecting rarer species and obtain a more complete species list.  Also, if 1 quad falls on excessive shrub or palmetto, the point can still be within the DFC, as the other quads, if they are more open, will bring the station value to within the DFC range.  This ensures the community can have a mosaic of conditions and still be within the DFC range.  



The canopy and larger mid-story components:
Basal Pine

Non-Pine Stem Density (>4” DBH)

 Sub-Canopy Stem Density (2–4” DBH)

Maximum Shrub Stem DBH (<2” DBH)

In a typical upland ‘Actively managed Natural Community’:
 pine density will be modest

 density of larger and mid sized hardwoods will be low
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Presentation Notes
The canopy includes the largest trees, and includes the first layer of plants that consume sunlight and produce leaf litter.  Canopy attributes include basal pine, and non-pine density greater than 4 inch diameter at breast height (DBH).  Sub-canopy and mid-story attributes include stem density for hardwoods with a DBH of 2-4 inches, and a measure of the maximum shrub stem DBH that is <2 inches.  This provides for measures of structural attributes at various levels.  Given time and a lack of management, the <2 inch DBH stems will often grow into the next attribute, stem density 2-4 inch, and stems in the 2-4 inch class will eventually grow into the >4 inch attribute.  As such, OBVM is measuring attributes at differing levels within the community’s structure.  



The canopy and larger mid-story (continued):

Within DFC:
 Basal Pine

 Non Pine Density

 Sub-Canopy

 Max Shrub DBH

Note: there is sparse non-pine 
density, even though DFC = 0
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Presentation Notes
The photo is an example of a typical upland ‘Actively managed Natural Community’.  The moderate pine canopy and sparse mid-story with limited shrub layers allows for a healthy and diverse groundcover.  Notice, even though the DFC for non-pine density is 0, we do want appropriate numbers of these species in the community.  However, if the DFC was set at 1, that would be saying we want 1 of these in every 7-meter radius circle.  Having a hardwood in every 7-meter radius circle is not the desired condition in many fire maintained communities.   



The lower mid-story layer:

 Shrub Stem Density and Serenoa Petiole Density (>3 feet)
 Average Maximum Shrub Height and Average Maximum Serenoa Petiole Height (ft.)
 FNAI Total Shrub Cover measures the percent cover of all shrubs, of any height, that are less than 2” DBH

In a typical ‘Actively managed Natural Community’:
 The shrub and Serenoa layer should be light, low growing, with few larger shrubs and Serenoa.  
 Because values from 3 quads are averaged, it is ok if some shrubs/Serenoa are above 3 feet, provided this does 

not occur in all 3 quads.
 Shrub cover and Serenoa cover, because it is measured below 3 feet, can be influenced by excessive shrub or 

Serenoa height or density
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Presentation Notes
Shrub stem and Seronoa petiole density only count stems/petioles above 3 feet in height. The sample station value is the average of the values in the 3 quads within the point.  Similarly, Shrub and Serenoa height are measured by taking the height within 4 subquads in each of the 3 quads.  The sample station value is the average of the 12 heights recorded for each attribute.  As such, it is ok to have stems or petioles above 3 feet in a quad and still be within the DFC, as long as some of the quads have 0 or low values.  This helps allow for heterogeneity in the community.  



The lower mid-story layer (continued):
• Shrub stem density and Serenoa petioles are only 

counted above 3 feet
• Max shrub height and Max Serenoa height 

(averaged)
• Shrub cover (%) and Serenoa cover (%) are 

measured below 3 feet by looking down on the 
quadrat

• FNAI Total Shrub Cover (%) measures the cover of 
all shrubs, of any height, that are less than 2” DBH

Presenter
Presentation Notes
By averaging values found in 3 quads, the OBVM methodology allows for diversity on the landscape, as having 1 quad out of DFC would not necessarily cause the point to be out of DFC.  This provides for some taller shrubs, or areas with more stem density, without saying this is desired everywhere.  



The groundcover layer:
 Shrub Cover (%; <3 feet)

 Serenoa Cover (%; <3 feet)

 FNAI Total Shrub Cover (% cover; <2’ DBH) includes groundcover and shrubs

 Herbaceous  Cover (% cover)
 Provides a preponderance of forage for wildlife and fine fuels for prescribed fires.  

 Herb cover is simple enough to maintain if found in good condition.

 But slow to restore to desired condition (often 25 to 50% cover) if the herb cover has 
been lost due to alteration of the original community or fire exclusion.
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Presentation Notes
The lowest structural level includes attributes below 3 feet (1 meter).  These attributes include shrub cover, Serenoa cover, and herbaceous cover.  This structural level provides for the greatest plant diversity in many natural communities, and this level provides the preponderance of food for wildlife and fine fuels that support prescribed fire.  Herbaceous cover is particularly important in these regards, and is frequently influenced by the condition of the other structural attributes.  Intact herbaceous cover can be maintained in a desired condition with community appropriate fire regimes; however, this attribute can take considerable time to restore if lost to past alterations or fire suppression.   



The groundcover layer (continued):
Shrub and Serenoa cover (%) 

 Only measured below 3 ft. 

Herbaceous cover (%) 

 Height is not a consideration with herb 
cover.

 % Cover is measured when looking 
directly down on the quadrat. 
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Presentation Notes
The series of photographs illustrate the differences in perceived ground cover density as perspective changes.  The position of the sampling quadrat remains unchanged within this sandhill natural community.  When viewed from across the landscape as in Photo 1, there is a general appearance of dense, grass dominated, groundcover.  However, OBVM data for herbaceous groundcover, as well as percent shrub and palmetto cover, is estimated when looking directly down on the sampling quadrat as in Photo 4.  From that perspective, the actual density of ground cover can be better estimated.  While this site looks to have good herbaceous cover from afar, as you get closer (photo 3) you start to notice the groundcover is not as dense, and where the quad falls, the cover is fairly low, as observed in photo 4.    



OBVM Data Analysis 
Data Analysis is a binary evaluation, each point is either within the DFC or 

not.  This allows for the desired statistics with the sample size regardless of 
acres.

 Proportion of points within the DFC

 Significantly greater than 50% of points within DFC range

 Significant difference in attribute condition between OBVM sampling 
periods.  Time and sampling point location are variables 

 Note: we are not comparing if an average height or percent cover changed, just if 
the proportion of points within has changed
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Presentation Notes
OBVM does NOT compare average height or percent cover.  It looks at the proportion of points within the DFC range, and if this proportion is changing in time.  WHM selected this type of statistical analysis because preliminary data showed that, due to the variation in percent cover and height, we would need a cost-prohibitive number of sample points to show statistically significant change in cover and height.  However, by running analysis on the proportion of points within a desired range, we can achieve statistical confidence with the selected sample size, regardless of acres sampled.  The present sampling structure does not allow the confirmation of management trends because both time (5-years between OBVM sampling) and sampling point location are variables.  We can state that attribute condition is different with statistical confidence but can not confirm whether it was the passage of time, management actions, or different sampling point locations that lead to a change being detected.  We hope discussions with area staff will clarify the reasons for the changes.



Sample size and ability to determine difference
Sample Size Detectable Effect Size  

(P Value)
What Does This Mean for the Test’s Power?

30 0.20 .50 +/- .20 cannot be differentiated from .50

45 0.16 .50 +/- .16 cannot be differentiated from .50

60 0.14 .50 +/- .14 cannot be differentiated from .50

85 0.12 .50 +/- .12 cannot be differentiated from .50

115 0.10 .50 +/- .10 cannot be differentiated from .50

Note that statistical rigor increases very little if greater than 60 points are sampled, 
whereas the cost of monitoring would increase greatly.
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Presentation Notes
This table shows the numerical values needed to satisfy the question of whether or not an OBVM attribute is statistically different from 50% within DFC.  At the typical sample size of 60 points within a natural community, a 64% proportion of the sampling points (50% + 14%) need to be ‘within DFC’ to be statistically confident that the attribute is >50% within DFC across the monitored community.When monitoring small patches of important natural communities, fewer sampling points are used: 45 sampling points for 120 to 60 acres and 30 sampling points for 60 to 30 acres.  When sampling size is smaller, the test has less power, requiring a larger proportion of points to be within DFC to satisfy the test of being >50% within DFC.  Greater than 60 sampling points are not used in OBVM data collection, but are included here to illustrate the limited statistical precision gained with the increased cost of larger sample sizes.



Example OBVM data table showing the attributes sampled in Mesic Flatwoods at Babcock/Webb WMA

Mesic Flatwoods (peninsular Florida) DFC Attributes
Sampling 

Year
Desired Future 

Condition (DFC)
Below 
DFC

Within 
DFC

Above 
DFC

In 2018 is Attribute 
>50% Within DFC

Basal Pine (ft2/acre) 2018 10-50 38% 54% 8% No
Non-Pine Density (> 4” DBH) 2018 0 n/a 100% 0% Yes

Sub-Canopy Stem Density (avg. count 2-4” DBH stems) 2018 0 n/a 98% 2% Yes
Max. Shrub Stem DBH (avg. max. shrub DBH < 2”) 2018 < 0.5 n/a 100% 0% Yes

Shrub Stems (avg. stem density > 3 ft ht.) 2018 ≤ 1 n/a 90% 10% Yes
Average Maximum Shrub Height (avg. ht. in ft.) 2018 < 2 n/a 90% 10% Yes

Shrub Cover (avg. % cover; < 3 ft) 2018 < 30 n/a 100% 0% Yes
Serenoa repens Petioles  (avg. petiole density, > 3 ft ht.) 2018 0 n/a 90% 10% Yes

Average Maximum Serenoa Height (avg. ht. in ft.) 2018 < 3 n/a 97% 3% Yes
Serenoa repens Cover (avg. % cover,< 3 ft) 2018 10-30 67% 30% 3% No
FNAI Total Shrub Cover (%; <2” DBH) 2018 10-50 33% 64% 3% Yes

Herbaceous Species Cover (avg. % cover) 2018 > 15 8% 92% n/a Yes
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Presentation Notes
This is an example of summarized data which is used to inform discussion about the influence of management.  Typically, if an area is in maintenance condition and management is having the desired influence, most attributes should have >50% of points within the DFC.  We use the >50% test because this verifies most of the points are within the DFC, but allows for some points to be out of DFC, which helps provide for diversity and a mosaic character across the natural community.  If an area is in maintenance condition, we would not expect significant changes over time, as we are maintaining the attributes where we want them.   



Example OBVM data table showing the attributes sampled in Upland Pine at Joe Budd WMA

Scrubby Flatwoods DFC Attributes Sampling Year
Desired Future 

Condition 
(DFC)

Below 
DFC (%)

Within 
DFC (%)

Above DFC 
(%)

In 2017 is 
Attribute >50% 

Within DFC

Significant Change 
between Years

(Two-Sample Test; P < 
0.14)

Basal Pine (ft2/acre) 2012 / 2017 30-80 7 / 8 53 / 65 40 / 27 Yes Yes (+)

Non-Pine Density (> 4” DBH) 2012 / 2017 < 1 n/a 43 / 42 57 / 58 No None

Sub-Canopy Stem Density (avg. count 2-4” DBH stems) 2012 / 2017 0 n/a 95 / 95 5 / 5 Yes None

Max. Shrub Stem DBH (avg. max. shrub DBH <2”) 2012 / 2017 < 0.5 n/a 93 / 93 7 / 7 Yes None

Shrub Stems (avg. stem density > 3 ft ht.) 2012 / 2017 < 1 n/a 35 / 75 65 / 25 Yes Yes (+)

Average Maximum Shrub Height (avg. ht. in ft.) 2012 / 2017 < 3 n/a 60 / 83 40 / 17 Yes Yes (+)

Shrub Cover (avg. % cover; < 3 ft) 2012 / 2017 < 16 n/a 38 / 55 62 / 45 No Yes (+)

Serenoa repens Petioles  (avg. petiole density, > 3 ft ht.) 2012 / 2017 0 n/a 95 / 100 5 / 0 Yes Yes (+)

Average Maximum Serenoa Height (avg. ht. in ft.) 2012 / 2017 < 3 n/a * / 100 * / 0 Yes n/a

Serenoa repens Cover (avg. % cover,< 3 ft) 2012 / 2017 < 1 n/a 83 / 87 17 / 13 Yes None

FNAI Total Shrub Cover (%; <2” DBH) 2012 / 2017 0-20 n/a ** ** ** n/a

Herbaceous Species Cover (avg. % cover) 2012 / 2017 > 25 98 / 90 2 / 10 n/a No Yes (+)

*Data was not collected / no trends available ** New attribute / started collecting in 2018  
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Presentation Notes
For areas undergoing restoration or enhancement, the information on changes in attribute condition over time becomes the more important metric. Areas that were fire suppressed prior to acquisition, or that were converted, would not be expected to have a lot of points within the DFC, and OBVM, over time, will track progress as management moves more points to within the DFC. 



Summary of the OBVM program
 OBVM is part of a Comprehensive 

Management Approach

 Science-based land management 
decision support tool

 Provides long-term monitoring

 Provides area managers data to 
allow adaptive management

 Provides administrators 
information on the overall effect of 
management

Presenter
Presentation Notes
OBVM is a program that provides information on structural attributes of actively-managed natural communities.   While OBVM does not tell us everything about the natural community, it can be used to inform managers if their management is having the desired influence on structural attributes that literature suggests are linked to community health and vigor.  By providing for long-term monitoring, OBVM is a science-based decision support tool that managers can use to allow for adaptive management, and administrators can use to be informed of the overall influence of management.  Managing the natural communities for structure and function will help improve habitat for wildlife, and ensure an enjoyable experience for people who visit the WMA system.    
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