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peatland characteristics (rain-fed type)

Quick Infiltration of
precipitation water

Peatland-specific
evapotranspiration

® How do peatlands react to changing climate?
Open water bodies

® Model structures of current global land surface (static and dynamic
models are not able to reproduce typical fraction) Flat large-scale topo-
hydrological dynamics in peatlands graphy with microrelief

® Objective: Implementation of peatland-specific
processes into the GEOS-5 Catchment Land
Surface Model (Koster et al. 2000)

® Next: Combining satellite observations with land
surface modeling over organic-rich regions using

Runoff

High drainable Thin hydrologically-

data assimilation techniques will provide further oorosity active layer, very low

improved estimates of geophysical variables in High conductivity IcondUCt'V'ty In deeper
aVers

peatlands Y

Model Structure Adjustments Simulation Experiments and In Situ Data

® Surface Water Storage: S Simulation experiments using different versions g

Water can pond in e | of the GEOS-5 Catchment Land Surface Model
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Skill Metrics and Time Series

3 T Example 1: Bog in NW Germany Example 2: Bog in Belarus
2.5 [
0.8 . . . . . . ) .
_ Mild winter, high precipitation, R(PTM)=0.9 Long freezing period, R(PTM)=0.6
— 2f E
£ . a 0.6
(7] 2~ r,_.r 3
S Z 0.4 ~a\ 2
1F = R e, b °4 o
— R g N =3
0.2 Q ot ’ ' ., @)
0.5 \ 0\ L
% 1- \\!"T:&\I " % ’
0 0 ’ S WA \¥ i +IRE g -1
P PC PCM P PC PCM N -2k v 3, i N,
Al 5|
Feb 2008 Aug 2008 Feb 2009 Aug 2009 Feb 2010 Aug 2010 Feb 2011 Aug 2011 Feb 2012 Feb 2010 Jul 2010 Dec 2010 May 2011 Oct 2011 Mar 2012 Aug 2012 Jan 2013
0.8¢ 0.7

o
o
1

“."E‘T
%’

—

o
~
T

o
w

Surface Soil Moisture [m3 m"3]

(a2]
£
w
-
S
+—
b
=]
=
=04
o
v
v
O
o
p—
S
v

o
(N)
e
()
T

I | | | I | I | I | | | | | | | |
M2 P PC PCM M2 P PC PCM Feb 2008 Aug 2008 Feb 2009 Aug 2009 Feb 2010 Aug 2010 Feb 2011 Aug 2011 Feb 2012 Feb 2010  Jul 2010 Dec 2010 May 2011 Oct 2011 Mar 2012 Aug 2012 Jan 2013

Conclusions Acknowledgments:

M. Bechtold thanks the Alexander
von Humboldt Foundation for a

® New model structure for peatlands results in improved skill metrics (without any parameter calibration) Feodor Lynen Fellowship. We
. . . . . . . . . acknowledge data from the public
® Simulated surface soil moisture strongly affected by new model, but reliable soil moisture data lacking for validation authority “Region Hannover”.

References: De Lannoy, G.J.M., et al., 2015, An updated treatment of soil texture ..., Journal of Advances in Modeling Earth Systems; Dettmann,U., Bechtold, M., 2016. Deriving Effective Soil Water
Retention Characteristics ..., Vadose Zone Journal; Koster, R.D., et al., 2000, A catchment-based approach to modeling land surface ..., Journal of Geophysical Research



