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The Global Carbon Budget 2014
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[Le Quéré et al. (2014), ESSDD]
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Land sink is estimated as
remainder of other sources
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Climatic drivers of vegetation growth

Potential climatic constraints to plant growth derived
from long-term climate statistics
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Changes not only in averages but also in extremes

Predicted changes in extremes (1980-1999 to 2081-2100)
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Effects of drought on the carbon cycle

insects, fire, windthrow

hydraulic failure

stomates mortality, species competition
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Vegetation observables from space

C storage
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Microwave earth observations of soil moisture

Climatology of ESA Climate Change Initiative multi-satellite soil moisture

Wacmos Seasonality Soil Moisture — January
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Soil moisture as driver of vegetation ,,greenness*

Correlation between summer (JJA) GIMMS NDVI3G and:

a) Temperature - CRU TS3.20
b) Precipitation - GPCC

c) Drought index- scPDSI _
d) Soil moisture - soil wetness | © fgggemg
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Interannual variation of soil moisture and tree growth

Correlation between CCI soil moisture and leading Empirical Orthogonal
Function (EOF) of Araucaria tree ring archives (1979-2000)
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Direct assimilation of soil moisture into DGVMs

Assimilation of ASCAT soil moisture, TIP fAPAR and CO, from flasks into
BETHY Dynamic Global Vegetation Model
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Trends in soil moisture and vegetation

Trends (1988-2010) in CCI soil moisture and multi-satellite vegetation greenness

CCI soil moisture
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How reliable are trends in satellite soil moisture?

Trends (1988-2010) in microwave and land surface model soil moisture estimates,
and satellite-based precipitation

CCI microwave soil moisture ERA Interim soil moisture

o5 e "f"'- 5, :‘;i : e S — = 000

oo k e « >
N ey, z

{é‘; = N"’h.i, QE;-N‘ %Qom?
L ked 3 o i g

- - J \ ¥, g g

, - Y S 0000 -

N 3 y E 2
- :

-
Change

-0.002

oy s 4
[ I i - il 3
f G/ 7 001 -
‘ c =
e ‘, g J &
%

N A
: e D
» p BT 'é."‘ ,:.?F 5 cou
- N e : "
T gi 5 % * £
o
g2 (T (i g—omz—
on E v } &
. o {'é » # 5 :
i, L i
3 Yo <I - - ; o.ooo -
X Py 355 b :
i y -
g2 oz, S 1 § 5 3 0002 =
= ;
WS a a ’$_,_ - # i
i 3 B
& r 4 & . Z oom
08
R ity phis : i de nl 100w 20w oW oE EE a0 srE

m @ [Dorigo W.A. et al., 2012, GRL]
e




What is the role of climate oscillations?

Complex Emprical Orthogonal Functions of CCl soil moisture
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Increasing frequency of extreme El Nino events
due to greenhouse warming

Wenju Cai"?*, Simon Borlace!, Matthieu Lengaigne®, Peter van Rensch’, Mat Collins*,
Gabriel Vecchi®, Axel Timmermann®, Agus Santoso’, Michael J. McPhaden?®, Lixin Wu?,
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[Bauer-Marschallinger, B. et al., 2013, Journal of Climate]




Relationship between ENSO and the land surface

El Nifio anomalies Correlations versus 50|

La MNifa anomalies

Effect of El Niflo Southern Oscillation on evaporation (GLEAM), soil moisture

(ESA CCI) and NDVI (GIMMS 3G)
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[Miralles, D. et al. 2014 Nature Climate Change]




Conclusions and outlook

Satellite products have a large potential for better understanding the
interaction between soil moisture and vegetation.
Effects of soil moisture take effect at different temporal scales:
e Intra- and interannual variability
o Extremes (droughts)
e Trends
EO data can help to improve Earth System Models and, hence,

predictions of atmospheric CO, and ultimately global warming and
climate change

Understanding uncertainties, characteristics, and stability of EO data is
crucial
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Interested?

1 project assistant (Postdoc)
1 project assistant (Phd-student)

o Use EO data to quantify role of soil moisture in driving vegetation dynamics
o Benchmark DGVMs and Earth System Models for soil moisture — vegetation coupling
o Quantify impact of climate change on soil moisture dynamics
o Assess impact of global water cycle acceleration on vegetation

Start: Summer/Autumn 2015 at TU Wien
Several longer visits at partner research institutes are foreseen

wouter.dorigo@tuwien.ac.at
http://rs.geo.tuwien.ac.at/
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