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Ecological Forecasting Initiative



CLIMATE CHANGE

Statl 0 n a rlty IS D ead : Climate change undermines a basic assumption

that historically has facilitated management of

Whither ¥adil | Mana me t? water supplies, demands, and risks.

o .
P.C. D. Milly,"* Julio Betancourt,? al\{lke}:nﬁ,mben . |;sh&|, igniew W. .
Kundzewicz5 Dennis P. Lettenmaier,® Ronald J. Stouffer’ Science 2008

DECISIONS ARE ABOUT
THE FUTURE




NASA Carbon Monitoring Stakeholder Survey

data courtesy Edil Sepulveda Carlo
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ITERATIVE FORECASTING CYCLE

Forecast

Scientific method
cycle

Dietze et al 2018 PNAS Compare

Figure: T. McCabe



FORECASTS ARE
QUANTITATIVE,

SPECIFIC, &
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Dietze, Wheeler, Zarada: Weathers & GLEON: Aquatic Productivity
Fluxes & Phenology
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HOW DO WE MEASURE PREDICTABILITY?

Background/null uncertainty
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TERRESTRIAL CARBON DATA ASSIMILATION

1. UNCERTAINTY PARTITIONING & ALGORITHM DEVELOPMENT
2. 16-DAY FORECAST
3. CONUS-SCALE RE-ANALYSIS

\Forecast/v

22 Ameriflux| _— Process Error

NEE & LE
Fer et al 2018 Raiho et al. 2020 NASA 8ONSSC17K0711
NSF 1458021, 1638577, 1926388




Uncertainty Partitioning

Aboveground Biomass, Harvard Forest, MA
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16-DAY CARBON AND WATER FORECAST
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ecoforecast.org
@eco4cast

Ecological Forecasting Initiative
UNDERSTAND - MANAGE - CONSERVE



ECOLOGICAL FORECASTING
Iterative Learning Loop

Leverage data

Real-time resources, e.g. NEON

environmental
Affect data

Harnessing the Data
Revolution

NEMEN Society | Science (i

Relevant = Understand
forecasts that = patternsin

improve lives = predictability
& livelihoods = in nature

Stakeholders
understand
context and

implications

Clarity &
insight

Diverse catalog of forecasts
improve science while helping society

E Theory & Synthesis  [=2] Methods & Cyberinfrastructure Decision Science
@ Knowledge Transfer é@% Education @ Diversity, Equity, & Inclusion




+ Student association
+ Canadian chapter

Cross-Cutting Themes

RULES OF LIFE
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PARTNERS & SOCIAL SCI

sc:ence for a changing world

n e O n €D)

Operated by Battelle

Env1ronmental Data Imtlatlve

Natlonal I Phenolog

Build bridges spanning academia, agencies,
industry, community science, stakeholders.

How forecasts could be used to improve
decisions, and how are they used in practice?



Education &
Diversity

e Building a diverse,
equitable, and inclusive
community

* Development ana
refinement of open
courseware

e Support educational
opportunities
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Common
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THEORY

Evolution & Physical Environment
Phylogeny (Atm, Ocean, Geology, Hydrology)

N\ e

Predictability
/ N

Biological Traits Ecological Interactions

(Physwll;egrz’; zL:r::C)ha“'cs' (competition, predation)
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How to get involved

* Webpage: ecoforecast.org

e Newsletter, Twitter (@eco4cast), Blog
e EFI RCN: NEON forecasting challenge
e Members, Partner, & Project Listing

* Working groups & student group

e Start forecasting!



