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Outline 
What is shaping change in Southern CA forests? 
What will Southern CA forests contain in 2114?  
 

Current and future concerns??? 
 
 
- Climate Change  
- Drought 
- Fire 
- Laurel wilt 
- Insects from Mexico?  
- Lack of resources to care for land; politics  

 
 
 
 
  
 
 
 
 
 
 

Photo: Torrey  Pines State Reserve  



 

Southern CA Bioregion 

Photos:  Californiachaparral.org 



Photos: Los Padres Forest Watch, Popular Mechanics 

 
 
 

Drought  
 

Fire 
 

Water Diversion 
 

Development. Urban encroachment.  
 

Recreation over use.  Off-road vehicles.  
Tourism. Recreational shooting areas.  
Drug manufacturing. 
 

Grazing  
 

Oil and gas drilling. Mining  
 

Poor vegetation management 
 

Air pollution 
 

Lack of care for species valued by tribes 

Threats 



Photos: Los Padres Forest Watch, Chris Brown - USGS  

San Joaquin kit fox, Smith’s blue butterfly,  
California spotted owl, bald eagle,  
California red-legged frog,  
arroyo toad,  
California jewelflower, California gnatcatcher,  
California condor, ash-gray Indian paintbrush,   
bird-footed checkerbloom, steelhead trout,  
Santa Ana sucker and many more  

 - 76  federally listed threatened & endangered 
species in the 4 Southern CA National Forests.  
 
 - 405 at-risk species  
 

Threatened and Endangered Species 



 

Southern CA – 2014 Aerial Survey 
 
 
 

Photos: USFS Forest Health Protection 



Credit: UC Riveride, Center for Invasive Species Research 

 
Redbay ambrosia beetle,  
Xyleborus glabratus 
 
Raffaelea lauricola – a fungus 
 

Laurel Wilt – Threat to California Bay Laurel 



Mexican pine beetle,                                              
Dendroctonus mexicanus 

1.Red Palm Weevil, Rhynchophorus ferrugineus  
2.South American Palm Weevil, Rhynchophorus palmarum 

Credit: UC Riverside; Center for Invasive species Research 

 Laguna Beach (Orange Co.) 2010 San Ysidro (San Diego Co.) 2011   



 Climate & Climate Change 
 

- 2014 is warmest year in 120 years of recordkeeping.  
- CA’s average temperature has been 4.6°F above average. That smashes 
the previous record by 1.4°F. 
 
 
 

Climate Central.org  

Los Angeles currently 
sees 23 days above 90°F. 
Increases to 41 days by 
2050. 
 



Sea Level Rise  
 
-   6 inches within 20 years, and 3 feet or more by the end of the century 
 

-   Loss of approximately 23% of freshwater marshes (by 2100) 
 

-   A slight gain of salt marshes because freshwater marshes and 
swamplands convert to salt marshes when inundated.  
  
-   Beaches?  

Credit: San Diego Coast Keeper, Newport – D. Ramey-Logan   



Fire! Drought stress! Lack of water!  
New Mexico News and Views 

Photo Credit: CBS News 



 

Southern CA Ecosystems – Fire  and Climate Change  
 • Fire is an essential ecosystem process in many southwestern forests. 

 

•     Fire prone forests are likely to become more flammable with climate change. 
 

•     Restoring fire may facilitate climate change adaptation. 



In 1980 the largest wildfire was about 50,000 acres over 3 weeks of 
burning. Now we’re seeing 40,000, 50,000, 60,000 acres burned in a day. 
– Tom Swetnam, Univ. Of Arizona 



Locations of increased forest mortality due to  
drought & high temperatures 

New Mexico News and Views 

C. D. Allen et al. 2010.  A global overview of drought and heat-induced tree mortality 
reveals emerging climate change risks for forests. For. Ecol. Manage. 259: 660–684. 



Which areas & which trees will die?  



Carbon. Beetles cause  forest to go from sink to source. 

Kurz, W. A., C. C. Dymond, G. Stenson, G. J. Rampley, A. L. Carroll, T. 
Ebata, and L. Safranyik. 2008. Mountain pine beetle and forest carbon 
feedback to climate change. Nature 452:987–990.  



Carbon and forest fungi - understanding is pretty basic 

Hicke, J. A., Allen, C. D., Desai, A. R., Dietze, M. C., Hall, R. J., Hogg, E. H., Kashian, D. M., Moore, D., Raffa, 
K. F., Sturrock, R. N. and Vogelmann, J. 2012. Effects of biotic disturbances on forest carbon cycling in the 
United States and Canada. Global Change Biology, 18: 7–34.  



Manage water for forest health!
      
Mulch 
Thinning and species selection 
Soil conservation 
Irrigation 
 
 

Gordon E.  Grant, Christina L. Tague, and Craig D.  Allen 2013. Watering the forest for the 
trees: an emerging priority for managing water in forest landscapes. Frontiers in Ecology 
and the Environment 11: 314–321                                                     Photo credit : TNC 
 

Water for fish?  Water for farms?  Water for city people? 
Or – water for the forest?                                     Photo credit : TNC 
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Credit: UC IPM Online  

Walnut twig beetle,  
Pityophthorus juglandis 
  
&  Geosmithia morbida 

Thousand Cankers Disease and 
the Walnut Twig Beetle in California 



Increasing stand density 

Altered species composition 
Fire suppression 
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 Root disease,                         
Dwarf mistletoe, 
Beetles 



How will forests respond to climate change?  

Photo Credit: XXXXXX 

Chumua, D.J., P.D. Anderson, G.T. Howe, C.A. Harrington, J.E. Halofsky, D.L. Peterson, D.C. Shaw, and B. St. 
Clair. 2011. Forest Responses to climate change in the northwestern United States: Ecophysiological 
foundations for adaptive management.  Forest Ecology and Management. 261: 1121-1142 

Warming will  

- - decrease snowpack,                                                                
- cause earlier snowmelt,                                                           
- increase summer evapotranspiration,                                     
- increase the frequency and severity of droughts,            
- increase risk of frost injury                                                  
- change germination time                                                               
- change time of bud set and bud break 

Photo: Craig Allen, USGS 



Shot hole borer  

UC Riverside, Afik Escalen 

Shot Hole Borer (Euwallacea sp.) and 
Fusarium Dieback (Fusarium sp.) 
 
- Los Angeles and Orange Counties 

 
- Hosts: Coast live oak, box elder, 

avocado,big leaf maple,California 
sycamore and more 
 
 



What will drive forest change?  



Gold spotted oak borer, Agrilus auroguttatus  

UC Riverside, Center for Invasive Species Research 

Coast live oak in San Diego Co. and CA black oak in Riverside Co. 



Range  of gold spotted oak borer?  

Range of coast live oak  

Range of  CA black oak 
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