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Biology drives Physics
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Biology drives Physics
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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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Temperature Anomaly (°C)

Northern Hemisphere

ﬂﬂ I ; GIF"E'I. Ialm'_Fl with unc:enammal i e
—— ElY land with uncertainties
0 6 —— EY |and+ocn with uncertainties i
9| — Mann and Janes [2003) edieval Warm
Ezpar et al. (2002) ;
04 — hﬁ:tnmlrr%gﬂta. :2;3}?5 ; Periqd
0 2'_ ——— CRU Instrumantal Aecond
or - AN A 3 ey
-0.2f A2T\A mﬁ w‘ﬁlf_ ;E!
-0.41 :qf \ | |
-0.6 ' “
—U.ﬂ _ Ill I |
-1 Ii ' Little Ice Age / ]
_1 2 I p i sty gt ey e ] gy o g FURSE TN TS TN S ST TN S TN S SHNNT CANNY SHSNT SHNN NS TN SRS SRNRY TN SRR SN S M T |
200 4 600 800 00 1200 1400 1600 1800 If ZDbD
Year A.D. | I.'
H f
[
|
0.8 : & ! CPS land ':r.'ilh mmﬂal'lrﬂ.i&s I CPS hn:lmc.ﬂ wi'l.hlurnmﬂamhﬂs f
Ty E Eﬁ‘!ﬁ‘ﬁ"ﬁf{ﬂsﬁwm E"ﬁamm L, (2000} f
y 0.6 Wann and Janas {2003} - Mann s'la' {[ EU i
S Espar &t al. (2002 Jonas atal I'EEIE} a |
= 0.4 Mobarg et al. (20 - ——— ﬂm'.smans[én 5{ - f
E HAD Instrumantal d == = = Mann alal {3 ljmal Barahola
= 0.2 CRU Insirumantal Recard - = = = Huangetal [2000} hols 1
e afl |
< o BN
@ _
5 1]
: 1
8 |
5 1]
- |

1 ] 1 ] 1 | L ] 1 | L | 1 | L | L | L
1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Year A.D.

Mann et al 2008 PNAS



Legend

A Neotoma Pollen Cores
|:] Town Proprietor Surveys
- Upper Midwest PLS Domain

[_] PalEON Domain
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Historical Vegetation Potential Vegetation
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Species Composition
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STEPPS
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An example from New England
GDD

Key features of past 2000 years
- Arrival of American chestnut

- Decline in beech and hemlock

- Spatial persistence of ecotone

- 19t century land-use impact
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Phase 1: Validation
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Temperate Broadlegf Demduous
850 AD
CMIP5/PMIP3 “Last Millennium”
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Centennial Sensitivity Analysis

ED2 model, Harvard Forest
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Phase 2: Assimilation



Carbon flux (g/m2/yr)
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Phase 2 Goals

* Proof of concept:
Assimilate 1000+ yrs for 5 sites

- Data: pollen proxy, tree rings, settlement & modern
iInventory

- Drivers: CMIP5 GCM downscaled realizations

e Ensemble of CMIP5 GCMs
* Ensemble of downscaled realizations

 Expand to regional scale

- Inference
— Initialization for the modern



Where we are now...

« GCM downscaling more complex and time
consuming than anticipated...

* Very little proxy data independent of vegetation



PalEONZ2

« New PLS * Tree rings
 Experimental design < Charcoal

 Paleo-climate
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