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Context: Terrestrial carbon-cycle
data streams
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Quantifying ecosystem-atmosphere
interaction

Eddy covariance

Non-destructive,non-
invasive

Multiple-time scales
(10°-10°9)

Carbon and water,and
energyfluxes
-Biogeophysics and
biogeochemistry

« Stochastic data,gaps
« Biasesiftheory not met
« Confined to flatterrain




FLUXNET: a network of network of eddy covariance sites
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La Thuille data set:

» >950 site-years from >250 sites

« Standardized u*-filtering, gap-filling, flux-partitioning and uncertainties (Aubinet et al. 2001,
Foken et al. 2003, Reichstein et al. 2005, Richardson et al. 2006, Papale et al. 2006,
Moffat et al. 2007, Desai et al. 2008, Lasslop et al. 2008)




From point to globe via integration with remote sensing
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Empirical upscaling methodology
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Global estimation of terrestrial
gross primary productivity (GPP)

Global total: 123 +-8 Pglyr Ensemble median map

Biome GPP GPP [gC m-2yr-]

[ng‘;i_l] — ! — 3500
Tropical forests 40.8 000
Temperate forests 9.9 2500
Boreal forests 8.3 2000
Tropical savannahs & grasslands 3.3 N SR
Temperate grasslands & shrublands 8.3 [ 88 | : 1000
Deserts 6.4 ISOO
Tundra 1.6 — =0
Croplands 14.8
Total 121.7

Light-use eff. ignores C4 veg (> 20 Pq)




Global evapotranspiration (ET): ca. 65 Eg yr!
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Jung et al. (in press), Nature



Latitudinal patterns of GPP as model constraint

n

-

-

O
I

2
C e Y
o n o
- - -
o o O
T | T

G
- N
o O
o O
o o
[ I

I
| = Data—driven
. | = Process models

T |===aNEE

Latitude [7]

Beer et al. (2010), Science

Process models:

CLM-CN
LPJ-DGVM
LPJmL
SDGVM
ORCHIDEE

All 1° resolution
or higher




27 years of monthly global biosphere-

atmopshere exchange @ 0.5°
Here: Gross primary productivity

1/1982




Seasonal patterns

Amplitude of mean seasonal cycle Max of mean seasonal cycle

GPP [ngmZ,fmonth] GPP [ngm2fmonth] 200

200

100

Jung et al., in review



Hot-spots of interannual variability

NEE (MTE) NEE (DGVM)

Jung et al., in review ﬁg w“’t @



Inferred global evapotranspiration variability
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Data-driven up-scaling _
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JIndependent models':

a)LSMs (CLM4-CN, Orchidee, O-CN, LPJmL, VIC)
b)Remote sensing models (MOD16, ET-M, RS-PM)
c)Reanalysis (ERA-Interim)
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Jung et al. (in press), Nature



North America Europe Asia
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Water
limitation!

1998-2008
ET and soil
moisture
trends

(from
TRMM)

o

o’ o Global Earth Obs. & MDI
Soil Moisture Trends (1998-2008)
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Summary

Observation driven (FLUXNET + remote
sensing)

Bottom-up

Global

Spatially explicit 0.5° x 0.5° (regional cut easy)
1982-2008 (update possible & planned)

Young product =2 many next steps




Use of data stream in RECCAP? - you decide ...

Mean flux <(1)

Seasonal cycle >=
patterns

>=

Interannual
variability
patterns

1
1
AN
1

Decadal Trends

= . ,at eye level* with other C-cycle information

« Complementary strength
 Cross-evaluation of modelling approaches

hot spots



Further info (read supplements...)
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