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“ T H E  P R O C E S S  O F  P R E D I C T I N G  T H E  S T A T E  
O F  E C O S Y S T E M S , E C O S Y S T E M  S E R V I C E S ,  

A N D  N A T U R A L  C A P I T A L ,  W I T H  F U L L Y  
S P E C I F I E D  U N C E R T A I N T I E S ,  A N D  I S  

C O N T I N G E N T  O N  E X P L I C I T  S C E N A R I O S  F O R  
C L I M A T E ,  L A N D  U S E ,  H U M A N  P O P U L A T I O N ,  
T E C H N O L O G I E S ,  A N D  E C O N O M I C  A C T I V I T Y ”

Science 2001





https://earth.nullschool.net/#current/wind/surface/level/overlay=temp/equirectangular



http://mp1.met.psu.edu/~fxg1/ENSPRS_12z/ensloop.html



“Does the flap of a butterfly’s wings in Brazil set off a tornado in Texas?” 
-(Lorenz 1972)

Predictability in a deterministic nonperiodic flow

Courtesy of A. Subramanian (Scipps)
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Model spread needs to be 
constrained by data





http://ecoforecast.org

https://press.princeton.edu/titles/11048.html	





Slides courtesy of K.C. Weathers, Cary Institute and GLEON

Algal Bloom in Taihu, 12 Jul, 2007, Guangwei Zhu



Early-warning the harmful algal bloom
EMB01 EMB02 EMB03 EMB08

EMB10 EMB11 EMB12 EMB13 EMB14

13 High frequency monitoring systems were built for basic data of the model 
(Guangwei Zhu)



The 3-days forecasting and 
early-warning report of 
harmful algal to public

Courtesy of Guangwei Zhu
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C Flux power spectra



Thoughts for discussion?

• What are bottlenecks to modeling and 
forecasting lake physical, biogeochemical, 
exchange processes?
–

• How can we extend work by PRAGMA, 
GRAPLEr, etc.. beyond GLM?
–



H T T P : / / P E C A N P R O J E C T . G I T H U B . I O /

Enter 
Predictive Ecosystem Analyzer (PEcAn)

D E V E L O P  A N D  P R O M O T E  
A C C E S S I B L E  T O O L S  F O R  
R E P R O D U C I B L E  E C O S Y S T E M  
M O D E L I N G  A N D  F O R E C A S T I N G
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Standardized inputs and outputs

Reusable tools for execution, analysis, visualization

Accessible interface

Provenance: Transparent & Repeatable





I N F O R M A T I C S  M O D U L E S

Cowdery et al in prep
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Thoughts for discussion?

• What are bottlenecks to modeling and 
forecasting lake physical, biogeochemical, 
exchange processes?
– Data diversity, model informatics, compute 

resources, unmeasurables

• How can we extend work by PRAGMA, 
GRAPLEr, etc.. beyond GLM?
– A role for PEcAn or similar tools? Learning 

from weather->terrestrial ecology-
>freshwater science?


