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Climate Change Impacts

Geographical pattern of surface warming

®
What is the strength of the terrestrial carbon
sink and how will it change?

How ecological communities going to
chang heir structure and composition?
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Biology drives Physics
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Terrestrial

Biosphere
Models

Dynamic global vegetation models
Vegetation layers in GCMs

b) Regional

Dynamic regional vegetation models

® B | Og e OC h e m | St ry Grid-based models with spatially

implicit subgrid processes

 Ecophysiology

c¢) Landscape

 Land Surface

Ecohydrological models

Spatially explicit community
mosaic models

Disturbance & fire models

* Vegetation
Community

d) Stand & tree levels

Gap models
Patch-based models
Spatially explicit individual-based models

Dietze and Latimer (2012) Forest Simulators. /n Encyclopedia of Theoretical Ecology. University
of California Press.



Biogeochemical Models
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Ecophysiological Models
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Vegetation Community

Secondary Succession
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Challenges

Explosion in data volume and diversity

No one data source provides a complete picture
of the terrestrial biosphere

Currently only make use of a subset of data
Limited by ability to curate & use data

Uncertainties as critical as mean projection
Data collection driven by intuition



meta-analysis
Parameters

Variance
Decomposition

YT,
!

‘ Reanalysis, ‘
Prediction

Predictive
Ecosystem
Analyzer

=\

LeBauer et al. 2013. Ecological Monographs
Wang et al. 20713 Ecological Applications

Dietze et al. 2013. Plant Cell & Environment
http://www.pecanproject.org/
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Carbon flux (g/m2/yr)
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Ecoinformatics

NARR

ECMWF

Manage the flows of information in and out of
terrestrial ecosystem models



Filter the sites using optiunsi\
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Models represent our current understanding of a system
Models can form the scaffold for data synthesis
Models are a critical for forecasting

Improving models

needs to be a
COMMUNITY effort



Testbed: ChEAS
(Chequamegon-Ecosystem Atmosphere Study)
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Forest Inventory Plots
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East-West cross-section

Deciduous
Upland

|
illl,r-- Upland-Wetland

m--? Catena Coniferocus Wetland
i
|
|
]
]
¥
|
|
]
I

+H
1

n
i'
{
\
P

Narth-5outh cross-section

=00 - hMixed Forest =
- | 2 '
£ I- -E::
- 430 O i
S | S e :
1. 1 .:: o= Prd
i = Grass =
Lt J— :

|
san - Shrub

= . o —— :. =
: ’ “'“\ - Wetland e
: L} : _-I L _i'.'..l
Eain et g & ¥ . i .




JAXA PALSAR

Phased Array type L-band Synthetic Aperture Radar (PALSAR)

Roving Tower Sites
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NASA AVIRIS / MASTER &
Ecosystem Studies
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Currently supported...

e Site-level

- Ameriflux
- Free Air CO2 Enrichment (FACE) experiments

- CSV-formatted
(provided Format registered with PEcCAnN)

* Regional

- North American Regional Reanalysis



Vegetation

e |nitial Conditions

- Field Inventory

_idar, Radar — structure
Hyperspectral — composition

_andsat — land cover

 Dynamics

- Repeat Inventory — demography

- MODIS — phenology

- Landsat — disturbance

- Lidar, Radar, Hyperspec — change

RAW

i CONVERT

STANDARD

i PROCESS

PROCESSED

i CONVERT

MODEL




hitp://pecanproject.org

https://github.com/PecanProject 6
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Palem Ecolnglcalﬁbservat #ﬂ 1 ol

Jason McLachlan Notre Dame

Michael Dietze Boston University
Steve Jackson J. Arizona

Chris Paciorek UJC Berkeley
Jack Williams J. Wisconsin

60+ PalEON team members

NSF grants #1065848, #1055732, #1065702, #1065656, and #1065646 & Notre Dame Environmental Change Initiative



PalEON Goals

Validation

— How well do current models simulate decadal-to-centennial ecosystem
dynamics when confronted with past climate change, and what factors
most limit model accuracy?

Inference

— What net carbon fluxes are compatible with an observed species
composition and disturbance regime? Was the terrestrial biosphere a
carbon sink or source during the Little Ice Age and Medieval Climate
Anomaly?

Initialization

— How sensitive are ecosystem models to initialization state and
equilibrium assumptions? Do data-constrained simulations of
centennial-scale forest dynamics improve 20th-century simulations?

Improvement
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Legend
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Historical Vegetation Potential Vegetation
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Species Composition
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Vegetation Structure
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