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Berkeley Initiative in Global Change Biology 
o Understand and anticipate the effects of global 

change on biological systems
o  Launched in 2009 
o  100+ affiliated faculty; 8 UCB departments
o  Keck Foundation, Moore Foundation, NSF, & others
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Drilling	  Clear	  Lake	  

High	  resolu-on	  clima-c,	  flora,	  entomological,	  and	  fire	  history	  records	  will	  reveal	  
how	  terrestrial	  biota	  responded	  to	  changes	  in	  California’s	  climate	  both	  during	  and	  
before	  human	  presence.	  	  	  
Cindy	  Looy	  

Clear	  Lake	  Core	  
(to	  135,000+	  years	  ago)	  



Ke	  Bi,	  Tyler	  Linderoth,	  Dan	  Vanderpool,	  Rasmus	  Nielsen,	  Jeffrey	  M.	  Good,	  Craig	  Moritz	  	  

	  
	  

“Skinomics”:	  applying	  genomic	  tools	  to	  museum	  specimens	  to	  understand	  genomic	  response	  to	  climate	  change	  
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Genomics,	  isotopes	  and	  pollen:	  	  California	  bees	  

Analysis	  of	  historical	  collec-ons	  to	  document	  how	  honey	  bees,	  na-ve	  bees,	  plants,	  and	  
pollina-on	  ac-vi-es	  have	  changed	  over	  the	  last	  ~100	  years	  in	  response	  to	  urbaniza-on,	  

agricultural	  land	  conversion,	  etc.	  
	  Neil	  Tsutsui	  
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T.	  Dawson,	  Julie	  Truong	  	  	  (2012,	  unpubll)	  
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The Museum of Vertebrate 
Zoology at Berkeley 

UC & Jepson Herbaria 



Geolocated specimens 
Berkeley Natural History Museums
o  Vertebrates: 700,000 specimens  

(100% digitized)
o  Plants: 2.2 million specimens (~16%)
o  Fossils: 6.5 million specimens (<5%)
o  Insects: 6.5 million specimens (<2.5%)



Biological
Collections



Field station records 
100+ years of data collection 
o  Field notes
o  Species lists
o  Photos




Field station records 
100+ years of data collection 
o  Field notes
o  Species lists
o  Photos

Climate Sensor Arrays
o  4 million+ measurements
o  48 variables @ 10min 

increments

Sensor Arrays and 
Networked Weather 

stations
-streamed soon from  

39 reserves



Pollen Cores 
      (history of vegetation) 

Moore	  Funded	  	  
Clear	  Lake	  Core	  

(to	  135,000	  years	  ago)	  



Soils in Jars 

Soil phytoliths 
used to reconstruct 

vegetation/habitat 

3,000 georeferenced sites (15,000 samples) 



Photographs:  CalPhotos 

•  Largely	  Californian	  field	  
areas	  and	  taxa	  	  
(>	  300,000	  images)	  

•  Richly	  annotated	  

•  Interoperable	  with	  other	  
databases	  (e.g.,	  
Encyclopedia	  of	  Life)	  

•  Historic	  images	  
integrated	  with	  museum	  
databases	  (see	  right)	  



Photos - Historical & Recent 

1940

2013

Photo Albert Weislander 

Photo Joyce Gross 



Last	  Glacial	  Max.	  
(21,000	  yr	  BP)	  

Mid-‐Holocene	  
(6,000	  yr	  BP)	  Now-‐ish	  

Summer	  

Winter	  

Downscaled Paleoclimate Models
Paleo Climate Models 
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Publicly available data layers 

Temperature (max, min, mean) 
Past, Present, Projected Future 

Precipitation 
Past, Present, Projected Future 

Species Distributions 
Past, Present, Projected Future 

Land Cover 
 

Topography 

Land Use 
Private, Public, and Protected 

Soils Hydrology 



Wieslander Vegetation Survey 
1928-1942 



Wieslander Vegetation Survey 
1928-1942 
o  All datasets fully digital 

and unified to make new 
science possible 




Thorne (2009) Madroño  

Historic Modern
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Explore	  tool	  



Explore	  tool	  



Explore	  tool	   Time	  filter	  



Explore	  tool	  



Compare	  tool	  



Compare	  tool	  



Compare	  tool	  -‐	  
download	  



Compare	  tool	  
Easy	  to	  add	  a	  
fourth	  species	  



Compare	  tool	  



Batrachoseps	  a,enuatus	  	  

May	  2031	  

NASA NEX-DCP30 datasets
Can	  Dial-‐Up	  Projected	  Climates	  (here	  from	  NASA)	  



May	  2034	  

Batrachoseps	  a,enuatus	  	  

NASA NEX-DCP30 datasets
Can	  Dial-‐Up	  Projected	  Climates	  (here	  from	  NASA)	  
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Ecoengine	  package	  



Ecoengine	  package	  



Ecoengine 
package





Bioinformatics Collaboratory 
o  Building and leveraging technological advances
o  Developing and implementing universal data 

standards
o  Forging technical, social and cultural bridges



The Holos Team 
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