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Historical Range of Variability (HROV) 

of oak savanna grasslands

What is “HROV”?

Why care about it?

What was it?

What happened to it?

What can we do to restore it?



Myths and Texts

1) Oak savanna is restricted to relatively harsh 
environments

2) Restoration should focus on sites that have the best 
current oak habitat

3) A connected system of protected reserves is the best 
landscape-level conservation strategy

3) Pre-Euro-American settlement conditions provide a 
sound restoration goal







Change over time

Hulse, Gregory and Baker. 2002. 
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Wetland Prairie (14%) Oak Savanna (17%)

THE PAST:  Willamette Valley Ecoregion at Euro-American 

settlement (circa 1850):  A Mosaic of Related Habitats

Oak Woodland (13%)Upland Prairie (18%)

8150 km2 grasslands  

(62%)

4000 km2 acres oak 

habitats (30%)



Change over time

Hulse, Gregory and Baker. 2002. 

Willamette River Basin planning atlas

Historic Vegetation Map (ca.1850) – South Valley

Map: Lane Council of Governments 
Data: Christy et al. 1999 based on 1850s GLO surveys



Courtesy Alejandro Brambila
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Not just a loss 

of habitat but a 

major shift in 

biogeography







1851 Community x Agricultural Soil Class
Observed v. Expected Values within Study Area
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PAST TO PRESENT: What has happened to oak savanna?

44%   Agriculture

30%   Forest

8%   Built features

14%   Other natural vegetation

4%   Unknown
Hulse, Gregory and Baker. 2002. 

Willamette River Basin Planning Atlas.

2-10% remains, 90-95% on private land150 years: >90% loss, 2-10% remains, 90-95% on private land
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Finley Wildlife Refuge
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Loss of oaks due to conifer invasion

Photos

Above: Bart Johnson

Right: Bruce Newhouse 
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Finley Wildlife Refuge



• Effects of ROV of environmental conditions 

on ROV of ecological structure & function

• Tree Growth Rates

• Productivity 

• Vegetation Structure

• Plant Species Composition

• Plant Functional Groups

• Wildlife Values: foliage, roots & tubers

• Nectar and Pollen: amount, timing & diversity

• Carbon Sequestration

• Fire Hazard



Effects of site productivity on ground layer

Point intercept plant cover and functional group variation



Food Web Source Points

- Diverse source of foliage, seeds, roots and tubers throughout the year for 

and insects, birds, mammals and reptiles

- Insects for songbirds, small mammals and reptiles

Native bunchgrasses provide nesting 

habitat missing from exotic grasslands



From Nathan Ulrich 2011, UO MLA Thesis 



From Nathan Ulrich 2011, UO MLA Thesis 



A  landscape-scale 

portfolio of oak 

ecosystems across:

• Range of Variability of 

Environmental Conditions 

• Conservation Anchors 

and Connectors

• Landscape Scale 

Ecological Function and 

Ecosystem Services

Courtesy Jeff Krueger



www.123rf.com

Sarah 

Hamman



Bodtker, K. M., M. G. Pellatt, and A. J. Cannon. 
2009. A bioclimatic model to assess the impact 
of climate change on ecosystems at risk and 
inform land management decisions





Differential loss and 

retention of legacy 

savanna oaks, pines 

and Douglas-fir due to 

life history strategies, 

esp. shade tolerance



Pre-Euro-American Settlement trees

Species

Life Stage QUEGAR PINPON PINLAM PSEMEN CALDEC

   Living 22 15 2 32 5

   Log 24 8 0 3 0

   Snag 11 3 0 2 1

   Total 57 26 2 37 6

Oregon White Oak

(QUEGAR)

Ponderosa Pine

(PINPON)

Douglas Fir

(PSEMEN)

Sugar Pine

(PINLAM)



Loss of oaks due to conifer invasion





The Aesthetics of Oaks





Emerging Outcomes

• Many areas with large 

presettlement savanna trees require 

protection within the next 10-15 

years to prevent the complete loss 

of these 150-500 year old trees



Emerging Outcomes

• If a  key conservation goal is to conserve oak 
savanna across the range of environmental 
conditions and community types in which it was 
formerly found, we must protect and restore sites that 
no longer have living oaks, especially more mesic 
and productive sites that are now conifer forest.



Emerging Outcomes

• Counterintuitively, restoration on 
more mesic sites that have 
converted to conifer forest may 
be more effective and feasible in 
the long run because of faster 
tree growth, a substantial 
financial return from timber 
harvest, and potentially greater 
ability to establish a groundlayer 
with relatively high proportions of 
native species.



Emerging Outcomes

• Private landowners require land management options 
that help them pay for restoration.  

• These may include strategies that provide a 
continuing supply of income, provide access to public 
funds to support fire hazard reduction, and/or 
innovative policy incentives that allow them to restore 
savanna without losing agricultural or forestry tax 
benefits.



Emerging Outcomes

• Oak savanna restoration in the Willamette Valley has 
ecological, social, recreational and aesthetic values 
in contexts ranging from large wildlands to rural 
properties to urban parks to residential yards.  It can 
provide an ecological endpoint for different cultural 
goals.  In particular it offers the potential to protect 
human life and property on the wildland-urban 
interface by reducing the risk of catastrophic wildfire 
while simultaneously restoring an imperiled native 
ecosystem.


