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The:challenges;for Land Surface.Maodeling

Capture natural diversity of land surfaces
(heterogeneity) via a simple set of equations
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Figure 7

Water and energy processes at the Earth surface in the presence of
vegetation.

Focus on elements which affects more directly

weather and climate (i.e. soil moisture, snow

cover).
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Methodology

Plant and soil science (a bite)
ECMWF model
. Justification and examples

Further readings
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http://www.ecmwf.int/newsevents/training/lecture_notes/pdf_files/PARAM/Land_surf.pdf
http://www.ecmwf.int/newsevents/training/lecture_notes/pdf_files/PARAM/Land_surf.pdf
http://www.ecmwf.int/newsevents/training/lecture_notes/pdf_files/PARAM/Rol_land.pdf
http://www.ecmwf.int/newsevents/training/lecture_notes/pdf_files/PARAM/Rol_land.pdf
http://www.ecmwf.int/newsevents/training/lecture_notes/pdf_files/PARAM/Surf_ass.pdf
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Earth energy cascade
The sun emits 4 x 10°°6 W

the Earth intercepts 1.37 kW/m?
This energy is distributed between

Direct reflection (~30%)

Conversion to heat, mostly by surface absorption (~43%), re-
radiated in the infrared

Evaporation, Precipitation, Runoff (~22%)

Rest of the processes (~5%, Winds, Waves, Convection, Currents,
Photosynthesi s, Organic decay, tid

Robinson & HenderseBellers,1999
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Role of land surface ( 1)

Atmospheric general circulation models need boundary
conditions for the enthalpy, moisture (and momentum)
equations: Fluxes of energy, water at the surface.

Energy budget Water budget Carbon budget
(natural)

e

ERA40 land -averaged values
1958 -2001
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Role of land surface ( 2)

Numerical Weather Prediction models need to
provide near surface weather parameters
(temperature, dew point, wind, low level
cloudiness) to their customers.

ECMWF model(s) and resolutions

Length  HorizontalVertical Remarks

resolutionlevels

Deterministic 10d T799 (25 km) L91 00+12 UTC
Ensemble prediction 15d T399 (50 km) L62

2x(50+1)
Monthly forecast 1 m T159 (125 km) L62 (Ocean coupled)

Since 11 March 2008

Monthly/VarEPS (N=51) 0-10d  T399(50 km) L62 (SST
tendency)

11-32d T255(80 km) L62 (Ocean coupled)
Seasonal forecasté m T95 (200 km) L40 (Ocean
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Assimilation physics 12 h T255(80 km)/ L T95(200




ECMWE deterministic model

v Vertical
AFebruary 20067 higher res. .
ebruary 20061 higher res &Rt Resolution
Horizontal resolution 91levels

T511 ~40km T799 ~ 25 km

12 levels 15 levels
<850 hPa
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