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      The issue  … Forest mortality, locally and globally  

Allen 2010, Allen et al. 2010 



      The problem … Identifying cause of mortality 

Pollution 
(damaged stomates) 

Heat Wave (embolism) 
(July 2003 – W. Europe) 

Pest & Insect Outbreaks 

Extended drought 



      Available soil water is an issue as climate warms … 

Drought thresholds vary with soil characteristics: 
4 examples of how water moves through the soil 

GRANULAR PRISMATIC BLOCKY PLATY 

Water-limiting layer 

Source: NRCS 



Source: Colorado State University 

      Soil type determines water infiltration rate 



      In Southwest USA:  drought impacts – pinyon mortality 
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Ecohydrology, Peterman et al., 2012 
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Data Analysis …       Trends - Correlations - Forecast 
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Alaska Yellow Cedar 
early springs: wet soils – 
vulnerability to late frost 

Sudden Oak Death 
endemic pathogen 

Mountain Pine Beetle 
temperature threshold for 
beetles 

NP – LCC different mortality issues – causes  



HOT and DRY 

source: Glenn Juday, U. Alaska 

      NP–LCC  Thresholds   ex. #1 Alaska 

Climate Shift 
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Mountain Pine Beetle Infestation in BC 
2005: 411million m3 infested = $39.2 billions 

(6.4 million homes) 
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Source: Allan Carroll, Pacific Forestry Centre in Victoria 

      NP–LCC  Thresholds   ex. #2 British Columbia 

Temperature threshold  
for MPB population 

(-40oC isotherm shifts  
north) 



      NP-LCC   Prepare for unknown future thresholds  

Widespread Increase of Tree Mortality Rates in Western United States 

Van Mantgem et al., Science, 2009 
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1. Produce decision support tools:  

* spatial data: soil characteristics, soil water resources 
* model projections: trends in soil-plant dynamics 
* all freely available through databasin.org. 

 
2. Test model assumptions by providing new soil drivers: 
 * several models;  
 * several spatial and temporal scales; 
 
3. Produce soil vulnerability maps 

NP- LCC Project Objectives 



      NP - LCC Project :   Progress to date     

 
1. Gathered soils data for 4 US states and one 

Canadian province, mapped the data, shared all the 
results through databasin.org. 

 
2. Finished the training to run the models (MC1, 3PG) 

• in the process, published paper in Ecohydrology using 3PG to simulate 
mortality for a class project focusing on SW region 
 

Wendy Peterman, Richard H. Waring, Trent Seager, William L. Pollock. Soil 
properties affect pinyon pine - juniper response to drought. Ecohydrology, 
2012; DOI: 10.1002/eco.1284  

  

http://dx.doi.org/10.1002/eco.1284�


      NP- LCC Project: Progress so far … 
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VEG COVER 

PHYSICAL 

next, simulations …. 



      NP – LCC : data gathering, mapping and sharing 

Oregon 

California 

Alaska 

examples in 
databasin.org 



      NP - LCC Project :  data gathering, mapping & sharing 
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Canadian province, mapped the data, shared all the 
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Wendy Peterman, Richard H. Waring, Trent Seager, William L. Pollock. Soil 
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      NP – LCC : challenges 

•International boundaries, methods and sources of data 
•British Columbia/Yukon soils data 

 
•Data scarcity and gaps to be filled 

•National Forests – gaps filled with STATSGO –  
•would be useful to have Forest Service Soil Resource 

         Inventory data 
 

•Abundance of data that need to be analyzed 
 



      

The purpose of models is not to fit the data but to 
sharpen the questions.  Samuel Karlin (1924-2007) 

Testing the value of the new soil data with models 



      NEXT PHASE: test role of soils to project future plant cover 
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      NP – LCC : multi-agency, NGO collaborative 

Mortality Risk 

Funding - LCC 

Models 

Soil Characteristics 

Climate 

Observed Mortality 

Soils Data  
NRCS 

Future Climate Projections 
NW-CSC 

Observed Mortality 
USFS 



Questions/feedback? 
wendy@consbio.org 

 541.757.0687 ext. 117 

      



      Links 

NP LCC gallery on databasin.org: 
http://app.databasin.org/app/pages/galleryPage.jsp?id=33a551e59b824cf7ab908644fb4
20880 

NP LCC webpage: 
http://www.fws.gov/pacific/Climatechange/nplcc/ 



W. Peterman, R. H. Waring, T. Seager, W. L. Pollock. Soil properties affect 
pinyon pine - juniper response to drought. Ecohydrology, 2012; DOI: 
10.1002/eco.1284  
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