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

Science 2008
Environmental



NASA Carbon Monitoring Stakeholder Survey 
data courtesy Edil Sepulveda Carlo
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SYNTHESISF O R E C A S T S  A R E  
Q U A N T I TAT I V E ,  
S P E C I F I C ,  &  FA L S I F I A B L E  

PREDICTION





ecoforecast.org 
@eco4cast





C Y B E R I N F R A S T R U C T U R E  B O T T L E N E C K

• Existing forecast workflows have been developed indepently 

• “Boutique” solutions 

• Redundancy 

• Barrier to entry (technical, financial) 

• Costly to sustain 

• Need: Community Tools 

• Scalable, Reusable, Easier to learn, Cheaper to maintain



N E O N  F O R E C A S T  C H A L L E N G E

• Goal: Predict NEON site-level observation before they’re collected 

• Open to all participants and approaches (statistical, machine learning, mech., etc) 

• Standard format, CI, “null” models: persistence, historical means  

• Round 1 & 2: ~7000 forecasts from ~100 teams (11 courses) 

• Round 3: 2023 

• Tick population dynamics 

• Aquatic DO and water temperature 

• Phenocam vegetation phenology 

• Ground beetle biodiversity 

• Terrestrial carbon and water flux, soil moisture

https://ecoforecast.org/efi-rcn-forecast-challenges/



Community 
CyberinfrastructureOpen Archive

Independent 
Validation

EFI Convention

Intercomparison
(NEON Fx Challenge)

Forecast
- common output format 
- common metadata

Interoperability

Shared Tools

Test Theory
Cross-forecast synthesis

Improve 
Dissemination
Ease use, API, visualization

Dietze et al 2021 EcoEvoRxiv https://doi.org/10.32942/osf.io/9dgtq



B E Y O N D  E C O S Y S T E M  M O D E L I N G :  
A  R O A D M A P  T O  C O M M U N I T Y  C Y B E R I N F R A S T R U C T U R E  
F O R  E C O L O G I C A L  D ATA - M O D E L  I N T E G R AT I O N

Fer et al 2020 GCB
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Above

MODEL	ENSEMBLE	=	COVARIANCECarbon Pools





Dokoohaki et al 2022 GMD

MEAN AGB, 2000-2017



• North	American	scale	
• Temporal	resolution	
• Forecast	extent	(9mo)	
• “Anchor”	sites	!!



Generic Ecological 
Forecasting Workflow • Iterative	

• Prep	inputs	&	data	constraints	
• Run	model	ensemble	
• Run	data	assimilation	
• Distribution	(vis,	API,	alerts)	
• Adaptive	monitoring	[beta]	
• Integration	testing	

• Occasional	
• Initialization	
• Model	improvement		
• Calibration	
• Validation	
• Scenario-based	projections	
• Uncertainty	analysis	
• Reanalysis	
• Synthesis/Analysis



H O W  D O  Y O U  H A N D L E  I N P U T S ?

netCDF MsTMIPnetCDF CF



P E C A N  C O R E

P O S T G I S  
D ATA B A S E

M O D E L  A P I
write 

configs
std 

outputM O D E LP E C A N  
W E B

P E C A N  M O D U L E S

Standardized inputs and outputs

Reusable tools for ingest, execution, analysis, visualization

Accessible interface

Provenance: Transparent & Repeatable

https://github.com/pecanproject/pecan/


