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A Burning Question:

Given that money for biodiversity
protection is limited, where should it
be invested for maximum benefit?




Conservation planning
includes five stages

Gathering data on the locations of biodiversity
components (species, communities, ecosystems,
processes);

Assessing the extent to which biodiversity is
represented in existing protected areas;

|dentifying additional areas needed for full
biodiversity protection;

Implementing protection of those areas; and

Monitoring protected areas to assure persistence
of biological diversity over time.

Margules and Pressey. 2000. Systematic conservation planning. Nature
405:243-253.



A
onservation

Klamath- BT Sy
Ecoregion NI e

LY 5 -7

i
=
1

Ao e
Mt Shatk

Reed F. Noss, James y
R. Strittholt, Kenneth
Vance-Borland,
Carlos Carroll, and

Pamela Frost

Euraha
.

1999. Natural Areas Journal [N = = im0 h R
19:392-411 e T B




The Noss ‘Three-Pronged
Approach’:

Special Elements
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Figure 21. Eoown kocations of GLG2 species conuamences oa pablic land within de Elansth- Fizure 19 Total bantage score orgamized by 1km x 1k zxid calls for the Elamark-Siskivou study
Siskiyou study area. aTed
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Fizure 22, Lateseral forest dismbution throvshout the Elamark-Siskiven study area based on 30m x Fiznre 15, Serpendne geclogy within te Elamath-Siskiven soudy arez displayed with wildemess
30 resoboton satellite immgery (1994-95) areds.




Oregan
Califormia 1 "y _'._.,..ﬁ:.'-ﬁ.l,‘l__.‘..,... ¥

x _'_ g g - F.»,'r" "L'Iu.
A A

[ ot eppichie
[ owizs
B weeciumis-7
Bl Han 10 B vy waiersrec
A wikemess e

A waidemess
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Criterion
G1/G2 species occurrences
All heritage elements
Late-seral forests
Serpentine
Port-Orford-cedar:
High presence. low disease Pacific
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Roadless areas (designated
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Fizure 34. Foadless sreas prioritizaton for the Klansth-Siskiyon smdy area. Pricatty 1 through 3
recouumended for GAP | protecton.
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The Noss ‘Three-Pronged
Approach’:

Special Elements

G1/G2 species occurrences

< All heritage elements
C oarse 'ﬁ te f [ate-seral forests

. Serpentine
h a b | ta t Port-Orford-cedar:
High presence. low disease
re p resen t a t | on Mod. Presence, low disease
Key watersheds
g Roadless areas (designated
F OCa I S p eciles wilderness excluded)
Representation:
> 10%
> 25%
~ &0

High-quality fisher habitat




Model Variables

* Vegetation size
and composition

* Roads

* Hydrography

* Digital elevation,
slope, aspect

* PRISM mean
annual
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Proposed Reseme Deskln

Phase |

Current Condition

Proposed Phase I j—

Criterion GAP 1/GAP 2|GAP 1+2|GAP 1|GAP 2|GAP 1+ A
G1/G2 species occurrences 11.0 | 25.0 36.0 68.0 | 14.0 820 |+46.0
All heritage elements 8.0 | 30.0 38.0 45.0 | 21.0 66.0 |+280
Late-seral forests 165 | 27.0 435 50.0 | 18.0 68.0 |+245
Serpentine 180 | 250 | 430 505 | 110 61.5 | +18.5
Port-Orford-cedar:

High presence, low disease | 36.0 | 46.5 82.5 88.0 | 8.0 96.0 |+13.5

Mod. Presence, low disease | 31.0 | 42.0 73.0 73.0 | 12.0 850 |+12.0
Key watersheds 27.0 | 32.0 59.0 62.0 | 16.0 780 | +18.0
Roadless areas (designated 1.0 | 480 | 490 830 9.0 920 |+43.0
wilderness excluded)
Representation:

= 10% na na 725 na na 86.0 |+13.5

> 25% na na 595 na na 77.0 | +17.5

> 50% na na 39.0 na na 59.0 | +20.0
High-quality fisher habitat na na 36.0 na na 500 |+14.0

e
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Proposed: 80% of public
land, 50% of entire region.
Reserve design based on
high-priority roadless areas,
with other areas included
for:
* G1/G2 element
occurrences
Other element occurrence

concentrations
Late-seral forests
Connectivity between
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the
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and
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Greater
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2002. Conservation Biology 16(4):
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Current Range and Mexican Wolf Recovery Area
March 2008

U.S. Fish and Wildlife Service



Wolverine (Gulo gulo)
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Elk (Cervus elaphus)
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Vegetation-derived variables

Grizzly Bear forage value -
seasonal
Grizzly Bear forage value - annual

Other biological data
Elk winter range
Bison range

Satellite imagery metrics
(MODIS)

Brightness - July

Greenness - July

Wetness - July
Brightness - November
Greenness - November
Wetness - November

Climatic variables
Average annual precipitation
Average annual snowfall

Topographic variables
Elevation

Slope

Transformed Aspect
Topographic complexity
Cirque denning habitat

Human-impact associated
variables

Human population density
Interpolated human population
density

Road and trail density
Management sfatuis
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Variables for:

*MQODIS July brightness and
Greenness;

November brightness,
greenness

and wetness

*Slope

*Elk winter range

*Road density
*Management class (private,
general public, wilderness, or
park)

*And interactions between
road

density and management

Habitat Suitability Quantiles
from RSF Madel

1-12

13- 23
2434

35-45

85 - 93
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ecial Elements
All G1-G2

Class 1-Local-Scale Species

Elk Winter Range
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Fine Filter Emphasis

Special elements: 90-100% Coarse Filter
Biophysical hfilbitats: 15-25% Emphasis ;
Focal species: 30-50% Special elements: 50-100% Focal Species
Biophysical habitats: 35-50% Emphasis

Focal species: 30-50% Special elements: 50-100%
: Biophysical habitats: 15-25%
Focal species: 50-75%
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Table E1. GYE porttolio conservation target protection increases.

Current % |Proposed %

A (%)

Protected Area

26.6 69.6

+43.0

Special Elements

All G1-G2

30.0 100

+70.0

Class 1-Local-Scale Species

40.7 93.1

+52.4

Class 2-Birds

26.7 85.6

+58.9

Class 4—Fish

26.7 87.8

+61.1

Class 5—Plant Communities

28.7 0s5.

+66.3

Special Elements Average

30.6 92.

+61.7

Focal Species Resources

Elk Winter Range

13.9 63.4

+49.6

Fisher

48.5

+42.8

Grizzly

94.4

+4.5

Lynx

36.3

+48.3

Wolf

77.8

+18.5

Wolverine

41.3

+41.8

Focal Species Average

52.0

+34.3

Representation

= l<°’o—\"eaet'1tiou Types

61.5

+38.5

15%—Physical Habitat Types

41.0

+59.0

West Ye

/a—Aqm tic Types

443

+53.4

Total Average
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. J Review area
Developed zone

RAER

“® Element occurrence

Road density:

< 0-1 kmkm?2
< 122 kmikm?2
< 2.3 kmkm?2
® 3 kmkm?2







Cattle watering holes
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Landcover (grassland)
strata
Herbaceous Disturbed Juniper Shrubby

Impact

| = impact (case) site, ¢ = control (distant from impact) site

Water | 10i+ | 10i+ | 10i+ | 10i+ | 40i+
holes | 10¢ | 10c¢ | 10c | 10c |40c¢
Gas | 10i+ | 10i+ | 10i+ | 10i+ | 40i+
o pads | 10¢ | 10c | 10c | 10c | 40¢c
<
e '
mRoads 10i+ | 10i+ | 10i+ | 10i+ ng
10 c 10 c 10 c 10 c -
Totals | 30i+ | 30i+ | 30i+ | 30i+ | 120+
30c 30c 30c  30c 120

-:_-:_—_:i Bilameters

Ccaze piots

control plots




Species models from the 2006 field

dﬁt@and mammals: Rare & Medicinal Plants:
1. Baird’s sparrow 15. Beaked annual skeleton-weed
2. Brown-headed cowbird 16. Chokecherry
3. Chestnut-collard longspur 17. Low milk vetch
4. Clay-colored sparrow 18. Prairie moonwort
5. Common nighthawk 19. Six-weeks fescue
6. Grasshopper sparrow 20. Small lupine
7. Horned lark 21. Smooth arid goosefoot
8. Long-billed curlew 22. Windflower
9. Marbled godwit
10. Ord’s kangaroo rat Exotic Plants:
11. Savanna sparrow 23. Canada thistle
12. Spotted towhee 24. Crested wheat
13. Sprague’s pipit 25. Kentucky bluegrass
14. Upland sandpiper 26. Smooth brome

27. Range health
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Highly
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Less
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Legend
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Roads and RAER were used to classify the GSH:
* 1.88 km/km? (mean [1.54] + %2 standard deviation)
used to divide the GSH into 2 zones (min size 9-sq

* ‘highly’ developed zone (=1.88 km/km?)
* ‘less’ developed zone (< 1.8 kmwtkit;
mn ol B

O Review area

| | orig developed zones
Road density:

01 kmifkmt2
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20 Kilometers
|




Exploring a range of goals with
Marxan

65% 50% 40% 30% 20%



sum runs scores
=75




Epilogue

Minister’s
recommendation

60%



ARC Centre of Excellence Pa i re d S t u d y:

Coral Reef Studies

Queensland and

the Conservation
Planning Institute
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“The biodiversity planning
component should be
Integrated into an
Implementation framework
and not vice versa”

Cowling and Pressey 2003, Biological Conservation
112:1-13



Current Work: the Paired Study
Project
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Concluding thoughts

Approaches to answering ‘the
burning question’ are constantly
evolving

Frontiers Iin conservation science

and planning include:
Freshwater conservation

Integrated land-freshwater-sea analysis and
planning

Ecosystem services valuation and
downstream cost/benefit sharing

Climate change
Limits to growth
Implementation: the knowing-doing gap



Burning Questions?

Ken Vance-Borland

The Conservation Planning Institute
Corvallis, Oregon

kenvb@consplan.net

www.conservationplanninginstitute.org
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