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Project Description

Forest stands of high economic value are often of high conservation value leadingj¢tsconf
over land management. Understanding where economic and conservation values do and do not
conflict can allow more rapid progress in management planning by identifyirgvainese
agreement can rapidly be reached and those that require more analysigadiatiore Potlatch
forest lands in Arkansas are no exception. They are valued for their commoditgtoon but
also contain areas of high conservation value for native biodiversity and glaballgnd
imperiled species. Potlatch seeks better understanding of the intersectiearbebnservation
and economic value of its forest stands. In cooperation with the Arkansas Naitiirad)&1
Commission and Potlatch Corporation, NatureServe has conducted an analysis efdodest
conservation value relative to economic value. Methods and results are presenteckpothi
Additional deliverables include:

1. NatureServe Vista-compliant conservation database including elementvetiosevalue
layers, planning region boundary, and planning unit layer (forest stands).

GIS GRID maps of conservation value summaries for all options described above.
GIS vector maps of normalized conservation value summaries by forest stand.
GIS vector maps comparing categories of conservation value to economic yw&besb
stand (e.g., low-low, low-med, high-med, etc.)

PowerPoint of methods, key findings, and maps.

Poster-size maps of results.

A presentation of the draft results in April 2005

Installation of Vista, basic training in the project use, and 1 year of tetsomaort for
Potlatch and the Arkansas Natural Heritage Commission.

9. This final report based on feedback from the April workshop

Pwn

© N O

Project Team

NatureServe

Dr. Denny Grossman, Vice President for Science
Dr. Patrick Crist, Science Applications Manager
Dr. Nick Brown, Forestry Program Manager

Ms. Deborah Albert, GIS Analyst

Mr. Steve Beiting, GIS Analyst

Arkansas Natural Heritage Commission
Dr. Tom Foti, Director of Research

Ms. Cindy Osborne, Data Manager

Ms. Jasa Holt

Ms. Jennifer Sheehan

Theo Witsell, Botanist

Potlatch Arkansas
Mr. Jim Newberry

Methods
The primary objective in applying the DSS to Potlatch forest managementissu@sovide
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Potlatch with stand-level information on relative conservation and economic values. This
entailed several activities described below. The inventory work was condrateddring to

fall 2004; GIS and Vista analyses were conducted December 2004-April 200anfhgses and
map product were conducted June-August 2005. Roles are noted in parentheses (ANHC=
Arkansas Natural Heritage Commission, NS=NatureServe, PA= Potlatch Askans

Data Development Phase

1.
2.

3.

Assemble and review the suitability of the biological data for the Vistgsas§ANHC).

Select the biodiversity and conservation elements to be included in the database (se
Appendix 1 for list of included elements) (ANHC, PA).

Format the biological data according to the Vista data model; add attributaaHility,
integrity, and confidence; provide data to NS (ANHC, tech assistance by NS).

Assemble data for the planning region boundary, forest stand boundaries, economic and
other stand information, and provide to NS (PA, tech assistance by NS).

Enter all data into a Vista project file for automated and manual GIS analyse
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Figure 1. Example of Element Value Layers for twespecies. Element Value Layers are converted intaster
maps by Vista from shapefiles and attributes of cdidence and element occurrence quality. The resuis a
combination of the confidence and quality attributes.
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Figure 2. Categorization of stand economic valuedsed on current stand value (versus stand productity
potential). Map and categories provided by Potlatch

Analysis Phase

1. Run a complete sample analysis by generating a Conservation Value Sammary
normalize it to high, medium, and low values; likewise normalize stand economic value
and then combine conservation and economic values into 9 categories (NS).
Review preliminary results, correct as needed (all).
Conduct the final analyses by generating the complete suite of 8 Consenaitien V
Summaries and intersect each with stand economic data (NS).

wn
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Task 1 of Analysis Phase

A Conservation Value Summary identifies the current value of planning unitsra ¢ number
of elements in the unit and their occurrence values in terms of weight, vialtitgoafidence.
Various summaries can be produced:

1. By groups of elements (e.g., All, SFI certification cluster, legallygated, birds, etc) to
be identified by PA, NS, and ANHC). For this project we used the full selection of
elements for all analyses.

2. By variables included in the analysis (all variables, just richness, weigtheess,
summed viability, averaged confidence, or all variables with and without confidence t
identify areas of likely high value but requiring greater field inventory

Appendix 2 illustrates the eight Conservation Value Layers based on Vista optionstioe
variables. Captions indicate values emphasized in each CVS. Following each (€S i
combination of the normalized CVS and economic value layer. Interpretation of how the
variables used in the CVS affect compatibility/conflict between the saeeprovided in the
conclusions section.

To normalize the CVS we used the following assumptions:
* HIGH Value: Presence of at least one G2 (globally imperiled) eleoresufficient
richness of other elements to equal the numeric value assigned to a G2 element.
« MEDIUM Value: Presence of at least 1 G3 (at-risk) element or suffidehrtess of
other elements to equal the numeric value assigned to a G3 element.
 LOW Value: Presence of any element combination not meeting the abeveacrit
However, some combinations will combine enough elements to reach higher categories

When aggregating cell values to represent the stand value overall, each stassignasi dhe
highest conservation value present in the stand. For each CVS combination, thedivasiesl
to place a stand in a CVS normalized category were held constant after bdaregezhto the
CVS created by summing the imperilment (G-rank) weights of the elenhetber words we
assumed that this CVS represented the most appropriate calibration of comsealae. The
effect of including confidence and viability attributes in other CVSs shouldvieales,

generally with lower conservation value. Note that elements within a stand nemctriap such
that a stand straddling the boundary between two vegetation communities would hbaessric
value of at least two.

The combination of the normalized CVS and economic value maps result in nine categorie
grouped according to our interpretation of conflicts and opportunities (EV=econommg val
CV=conservation value):
Neutral (low values for both suggest lack of conflict or opportunity for either forestry
or conservation)
1. LowEV, Low CV.
Forestry opportunity (medium to high economic value coupled with low
conservation value suggests opportunities for forest management without
conservation conflict)
2. Medium EV, Low CV
3. High EV, Low CV

4/24/2007 Final Report on Conservation and Stand Economic Value 8



Conservation opportunity (medium to high conservation value coupled with low
economic value suggest opportunities for a conservation focus with little economic
loss)

4. Low EV, Medium CV

5. Low EV, High CV
Conflicted Values(medium to high values for both forestry and conservation
identify conflicts that require further analysis and careful planning amé&gesnent
to retain and balance values)

6. Medium EV, Medium CV

7. High EV, Medium CV

8. Medium EV, High CV

9. High EV, High CV

Task 2 Analysis Phase

In April 2005 we held workshops at Potlatch Corporation and TNC offices in Arkansas to
receive feedback on the analyses. We made minor corrections to some datasatitibut
significantly, we changed the Pine Flatwood forest type from an estimateldlis® ignk to a
G3 rating. This difference in the imperilment rating affected the consemvadiue throughout
much of the study area. These changes resulted in a complete reanalgaseofation value
and this final report.

Limitations

While this project benefited from supplemental ground survey carried out by AKEI€,dre

data and methodology limitations common to most studies:
Element distribution and attribute data are incomplete.
The process of determining what are low, med, high categories for both comservati
value and economic value is subjective.
There may be more or less stands in conflict than depicted depending on true element
distribution and other ways of categorizing value.

Conclusions and Recommendations

Working with the Arkansas Natural Heritage Commission and Potlatch Corporati@nsas,

we produced eight views of conservation value of forest stands and seven views of the
combination of conservation value and stand economic value. Table 1 reports on the number of
stands in each of three decision categories: 1) forestry opportunity for ecoredug, 2)
conservation opportunity, 3) areas of conflict requiring additional analyses, gratmdd, and
careful management planning. In all combinations except one, the large majstands fall in
the category of conflicted values. In the case where the conservation watighted by
NatureServe’s global rank for vulnerability along with the element oecae viability and
confidence of occurrence we find the majority of stands in the Forestry Opportateigypoy.

The primary reason for this is that the above variables are multiplied togéticlrsuppresses
the conservation value of the stands considerably. Examination of the other conserlia¢ion va
combinations demonstrates that each variable individually follows the typitairpatere most
stands are in the conflicted category.

4/24/2007 Final Report on Conservation and Stand Economic Value 9



Table 1. Number of Stands categorized by opportuty vs. conflict for seven different Vista analysesThe top
rows indicate with an “X” which variables were usel in the conservation value summary.

Combined Variables in | weight Grank Grank Grank Grank None None None
CVS | Viability X X X X

Confidence X X X X
Function Sum Sum Sum Sum Sum Sum Sum
Neutral Low EV/Low CV 3 8 44 3 0 1 1
Forestry Opportunity Med EV/Low CV 30 33 408 6 0 7 7
High EV/Low CV 19 20 269 1 0 1 1
Conservation Opportunity Low EV/Med CV 9 35 4 10 5 1 4
Low EV/High CV 36 5 0 35 43 46 43
Conflicted Values Med EV/Med CV 19 243 27 87 46 27 39
High EV/Med CV 23 134 37 51 42 35 38
Med EV/High CV 393 166 7 349 396 408 396
High EV/Med CV 268 156 4 258 268 274 271

We believe the analyses demonstrate that such decision situations can beddgutfly and
efficiently using NatureServe Vista and manual GIS analyses. Thetpregalted in a Vista

GIS database that has been provided to Potlatch and the ANHC to support ongoing andlyses
updates.

Despite the large number of “conflicted” forest stands, we believe that ma@aigeiemning can
move forward through the following process supported by Vista:

1. Refine the list of conservation elements to be managed in the study area.

2. Refine distribution information including predicted distributions through modeling.

3. Develop quantitative conservation goals that can be used to measure current
sustainability as well as test alternative scenarios and future corsditir their goal
achievement.

4. Develop information about compatibility between forest management pracitéisea
conservation elements.

5. Develop several alternative forest management plans that can be furlgeeaia
Vista. This “scenario evaluation” will provide more specific information about
compatibility between scenarios and the specific biological elemenecsitdjthe
management effects. It will also allow Potlatch to develop scenariosathaneet
element goals while retaining economic value and productivity.
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Appendix 1. Biological Elements Included in the Ana

Number

©Co~NOOOThWNPE

Name

Solidago nitida

Eupatorium hyssopifolium
Asclepias obovata
Eryngium integrifolium
Pleurobema rubrum
Etheostoma fusiforme
Erimyzon sucetta
Pteronotopis hubbsi
Picoides borealis
Moxostoma macrolepidotum
Seepage swamp and baygall
Saline glade

Pine forest

Pine-flatwood stands
Non-flatwood plantation
Floodplain

Flatwood plantation

Saline soil prairie
Lowland Pine-Oak Forest

Sweetbay forest
Lycopodiella caroliniana
Lycopodiella appressa
Lycopodiella alopecuroides
Xyris baldwiniana

Xyris ambigua
Smilax walteri

Paspalum praecox
Coelorachis rugosa
Anthaenantia rufa
Spiranthes praecox
Pogonia ophioglossoides
Platanthera cristata
Schoenolirion wrightii
Alophia drummondii
Eriocaulon kornickianum
Eriocaulon decangulare
Scleria reticularis
Rhynchospora rariflora
Rynchospora plumosa
Rhynchospora gracilenta
Fuirena bushii
Eleocharis wolfii
Eleocharis microcarpa
Eleocharis equisetoides
Carex glaucescens
Carex atlantica ssp. capillacea
Polygala nana

Mitreola sessilifolia

Mitreola petiolata
Utricularia cornuta

Quercus laurifolia

Alternate Name

A goldenrod

Hyssopleaf thoroughwort
Obovate milkweed

An eryngo

Pyramid pigtoe

Swamp darter
Lake chubsucker

Bluehead shiner
Red-cockaded woodpecker
Shorthead redhorse
Seepage swamp and baygall
Saline glade

Pine forest

Pine-flatwood stands
Non-flatwood plantation
Floodplain

Flatwood plantation

Saline soil prairie
Lowland Pine-Oak Forest

Sweetbay forest
Slender clubmoss
Southern bog clubmoss
Foxtail bog clubmoss

A yellow eyed-grass

A vellow-eyed grass
Coral greenbrier

Early paspalum
Wrinkled jointtail

Purple silkyscale
Grassleaf ladies'-tresses

Rose Pogonia
Yellow-crested orchid
Texas sunnybell

Purple pleat-leaf
Small-headed pipewort
A pipewort

Nutrush

Few-flowered beak-rush
A beak rush

Slender beak rush

Umbrella grass

Wolf spikerush
Small-fruited spike-rush

Horse-tail spike-rush
Southern waxy sedge
Prickly bog sedge
Dwarf milkwort
Miterwort

Lax hornpod

Horned bladderwort
Laurel oak
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Appendix 2. Conservation Value and Conflict Analysi S

Following are maps portraying each of the eight variations on Conservatioa Summaries
generated in NatureServe Vista and seven combinations of conservation valuarnwith s
economic value. Interpretations are provided where relevant.

Definitions of terms used in captions:
G-rank (global rank): a NatureServe categorization of the vulnerabiliheaflement
throughout its range ranging from “globally critically imperiled”1(Go “globally
apparently secure” (G5). Vista applies default weights to G-ranks to emg@hasi
importance of the element based on global vulnerability. Further informatidmeca
found in the Vista documentation.
Viability: the score assigned to element occurrences based on the heritenyatods of
A-D ranking of population viability and transformation to a 1.0-0.0 value in Vista.
Confidence: the relative likelihood that the element occurrence is actualtg whe
depicted. This is also a 1.0-0.0 value assigned by ANHC based on their knowledge of the
occurrence observations.

4/24/2007 Final Report on Conservation and Stand Economic Value 12
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Figure 3. Imperilment and Confidence CVS. Conservion Value Summary of all elements based on the sum
of each element’'s G-rank weight multiplied by its @nfidence score.
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[ Med EV Med CV (19800) o1 2 B B
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Figure 4. Combined categorization of stand economivalue with Imperilment and Confidence CVS.
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Figure 5. Imperilment CVS. Conservation Value Sumrary of all elements based on the sum of each
element’s G-rank.
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Figure 6. Combined categorization of stand economivalue with Imperilment CVS.
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Figure 7. Imperilment, Viability, and Confidence CVS. Conservation Value Summary of all elements bade
on the sum of each element’s G-rank weight multipid by Viability and Confidence.
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Figure 8. Combined categorization of stand economivalue with Imperilment, Viability, and Confidence
Cvs.
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Figure 9. Imperilment and Viability CVS. Conservaton Value Summary of all elements based on the suaf
each element’s G-rank weight multiplied by its Vialility.
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Figure 10. Combined categorization of stand econdmvalue with Imperilment and Viability CVS.
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Figure 11. Average Confidence CVS. Conservation Wize Summary of all elements based on the average of
their confidence scores.
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Figure 12. Combined categorization of stand econdmvalue with Average Confidence CVS.
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Figure 13. Summed Confidence CVS. Conservation a Summary of all elements based on the sum of each
element’s Confidence score.
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Figure 14. Combined categorization of stand econdmvalue with Summed Confidence CVS.
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Figure 15. Richness CVS. Conservation Value Summgof all elements based on the sum of the number of
elements.
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Figure 16. Combined categorization of stand economialue with Richness CVS.
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Figure 17. Viability and Confidence CVS. Conservabn Value Summary of all elements based on the suaf
each element’s Viability score multiplied by its Cafidence score.
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Figure 18. Combined categorization of stand econdmvalue with Viability and Confidence CVS.
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Figure 19. Viability CVS. Conservation Value Summay of all elements based on the sum of each element
Viability score.
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Figure 20. Combined categorization of stand econdmvalue with Viability CVS.
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