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Aboveground
phenology = big data

Harvard Forest VWebcam Sat Nov 30 1201:38 2013 EST Exposure: 134
Camera temp 27.0 °C Air temp -1.0 °C
RH 0%  Pressure 1003.0 mb)

neeon

National Ecological Observatory Network
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Phenology
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Temperature

n/a

Allometric equations and partitioning
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LAI

Cox 2001

Hyland

n/a

n/a

Allometric equations

Friend et al. 1997,
Friend and White
2000, Levy et al. 2004

PnET-BGC

Temperature
GDD

Monthly

Fixed site-specific ratios

turnover rate

Kram et al. 1999

ORCHIDEE

Temperature and soil moisture
GDD

n/a

Resource optimization

Krinner et al. 2005

IBIS

Temperature
Productivity threshold

n/a

Fixed annually for leaf:stem:root

Mcguire et al. 2001

Evapotranspiration

n/a

Not explicit

Mcguire et al. 2001
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MODIS data
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Zimmerman 2007
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Sitch et al. 2003

BIOME-BGC

Optimized from satellite
observation

Allometric equations

White et al. 1997

Sheffield- DGVM

Temperature and soil moisture

Based on demand by different plant
organs LAlI>roots>wood

Abramoff and Finzi (in revision, New Phytologist)

Woodward et al. 1995,
Woodward and Lomas
2004
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Objectives

* Are root and shoot phenology in sync?

 What are the drivers of root phenology?
1) On a biome scale?
2) On a local scale?
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WISEEEREIWAE
* Shoot phenology

 Shoot/stem elongation

e 40 studies . Leaf
elongation/production
° 87 datasets . Diameter increment

* 63 species
* Root phenology

* Root
elongation/production

e 4 biomes

1. Boreal (N=20) °
Temperate (N=45) ROOt methOdS

2.
3. Mediterranean (N=11)
4. Subtropical (N=11)

Soil coring

Minirhizotron
Field rhizotron
Soil CO, efflux



(offset = DOY — DOY

maximum root maxium shoot)

Biome
H Boreal
n Temperate
n Mediterranean
n Subtropical

T
100
Offset (days)




Correlation with temperature
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Boreal: Evergreen vs Deciduous

Boreal evergreen roots Boreal deciduous roots
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All biomes: Evergreen vs Deciduous

Deciduous Evergreen

Tree type
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Subtropical
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Objectives

* Are root and shoot phenology in sync?
 What are the drivers of root phenology?

2) On a local scale?
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(Migliavacca et al. 2011)

Shoot methods Root methods

e Phenocam network e Minirhizotron camera
e (GCC=G/[R+G+B])

Species AM/EM Deciduous/Evergreen
White ash (Fraxinus AM Deciduous
americana)

Red oak (Quercus rubra) EM Deciduous
Eastern hemlock (Tsuga EM Evergreen

canadensis)




Root Growth/Mortality




-
i
=
O
S
o]0
s
@
O
S
=
(q0)
@
S
D
oc

™
o
Q
o

AH-BE *H-\Am_u « 1004 B) ymouib 1001 aul4




Red oak root growth

Offset = 24
Offset 2012 =15
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White ash root growth

Offset = 30
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Eastern hemlock root growth

Offset = 84
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Eastern hemlock root growth

Offset = 84
Offset 2012 =77
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Evergreen vs Deciduous

Deciduous Evergreen

Tree type




Herbaceous vs Woody
Root vs Shoot

I Herbaceous
[ Woody
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Conclusions

 Root and shoot growth are often asynchronous

 Environmental drivers:
* Temperate
* Precipitation
* Nutrient availability

 Endogenous drivers:
* Biome
e Growth form



Phenology feeds back into the C cycle

Microbes

Annual C efflux
from soils

Growth and metabolism
Growth and metabolism

Growing season Growing season

Annual C efflux I
from soils

Growth and metabolism
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