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WELCOME TO THE BIOEARTH ALL-
HAND MEETING NO. 3! 



RECOGNIZED NEED TO IMPROVE 
PREDICTABILITY OF EARTH 

SYSTEM MODELS 

  Mul5ple	
  agencies	
  are	
  recognizing	
  the	
  need	
  to	
  ensure	
  that	
  
scien5fic	
  knowledge	
  gained	
  by	
  modeling	
  efforts	
  is	
  useful	
  for	
  
planning	
  and	
  decision	
  making	
  

  Example:	
  NSF/DOE/USDA	
  EaSM	
  program	
  

  Finer	
  in	
  5me:	
  decadal	
  climate	
  variability	
  and	
  change	
  (also,	
  
we	
  are	
  interested	
  in	
  understanding	
  changes	
  in	
  variance	
  as	
  
well	
  as	
  changes	
  in	
  means)	
  

  Finer	
  in	
  space:	
  dynamics	
  at	
  regional	
  scale	
  resolved	
  

  Impacts	
  on	
  ecological,	
  agricultural,	
  and	
  other	
  human	
  systems	
  
(e.g.,	
  feedbacks	
  between	
  ecosphere	
  and	
  anthrosphere)	
  

  Effec5vely	
  translate	
  model	
  results	
  and	
  uncertain5es	
  for	
  
decision	
  making	
  under	
  climate	
  change	
  



GOAL AND OBJECTIVES 

Overarching Goal: To improve the understanding of regional and decadal-scale 
C:N:H2O interactions in context of global change to better inform decision 
makers involved in natural and agricultural resource management. 

Specific Objectives: 

1.  Air to Land Linkage: To investigate the role that atmospheric processes play in 
land surface C:N:H2O cycles.  

2.  Coupled Air/Land: To explore how ecosystem changes in the PNW affect land/
atmosphere interactions. 

3.  Coupled Air/Land/Human: To examine how potential policy changes might 
affect the interactions between C:N:H2O cycles and regional-scale climate.  

4.  Communication: To explore how to best communicate the model results to 
resource managers and policy makers. 



BIOEARTH 



BIOEARTH FEATURES FOR NATURAL 
AND AGRICULTURAL RESOURCE 

MANAGEMENT 

  Emphasis	
  on	
  details	
  needed	
  to	
  inform	
  agricultural	
  and	
  natural	
  resource	
  use	
  and	
  
management	
  

  Economics	
  (macroeconomic	
  drivers,	
  regional	
  dynamics,	
  individual	
  response)	
  

  Crop	
  producer	
  decisions,	
  including	
  modeling	
  of	
  crop	
  growth	
  and	
  phenology	
  

  Water	
  management,	
  including	
  modeling	
  of	
  reservoirs	
  and	
  curtailment	
  

  Nitrogen	
  management,	
  including	
  modeling	
  of	
  coupled	
  biogeochemical	
  cycles	
  

  Forest	
  management	
  decisions,	
  including	
  modeling	
  of	
  biomass	
  and	
  succession	
  

  Relevant	
  outputs	
  for	
  decision	
  making:	
  air	
  &	
  water	
  quality,	
  water	
  availability,	
  crop	
  
&	
  forest	
  produc5vity,	
  greenhouse	
  gas	
  emissions,	
  carbon	
  sequestra5on,	
  
hydropower	
  poten5al,	
  economic	
  impacts	
  

  Communica5ons	
  research;	
  stakeholder	
  engagement	
  throughout	
  and	
  aXer	
  
development	
  



REMINDER: BIOEARTH 
COUPLING TERMINOLOGY 

  SEQUENTIAL	
  or	
  	
  

OFFLINE	
  

  ITERATIVE	
  

  FULLY	
  COUPLED	
  or	
  

	
  TIGHTLY	
  COUPLED	
  

LO
O
SE
LY
-­‐C
O
U
PL
ED

	
  



SOMETHING TO KEEP IN MIND 
REGARDING THE SCOPE OF THE 

BIOEARTH PROJECT…. 

  While	
  development	
  of	
  the	
  full	
  BioEarth	
  modeling	
  
framework	
  is	
  one	
  goal	
  for	
  this	
  project,	
  the	
  BioEarth	
  
project	
  is	
  much	
  more	
  than	
  this	
  one	
  output.	
  	
  

  Groups	
  are	
  working	
  on	
  answer	
  research	
  ques5ons	
  that	
  
involve	
  single	
  model	
  components,	
  or	
  single	
  linkages	
  
between	
  model	
  components	
  (see	
  hand-­‐out).	
  Trade-­‐offs	
  
exist	
  when	
  deciding	
  when	
  to	
  run	
  models	
  offline,	
  loosely	
  
coupled,	
  or	
  5ghtly	
  coupled.	
  Although	
  each	
  of	
  these	
  
efforts	
  are	
  contribu5ons	
  in	
  and	
  of	
  themselves,	
  they	
  all	
  
contribute	
  to	
  BioEarth’s	
  overarching	
  ques5on	
  as	
  well	
  as	
  
inform	
  us	
  on	
  model	
  development.	
  


