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Main Features of the Next Canadian Medium-

Range Weather Forecast Model

e Global Environmental Multiscale (GEM) model
* Increased horizontal and vertical resolution

e 800x600x58L (33 km) compared to 400x200x28L (100 km)
 Numerical poles at geographic locations

 Representation of clouds and precipitation
» Shallow convection with Kuo Transient
* Deep convection with Kain-Fritsch
* Modified Sundqgvist scheme for grid-scale condensation

 Bougeault-Lacarrere for the turbulent mixing length

* ISBA land surface scheme with sequential assimilation of soill
moisture (based on Ol)

This system is in the process of being transfered to the Canadian Meteorological
Centre’s operations — Should be fully operational by the end of June 2006
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Optimum Interpolation Land Surface Analysis

(Operational at CMC)

Optimum Interpolation of T, and RH,_ using SYNOP observations interpolated
at the model grid-point (by a 2m analysis)

D T2m = T2ma - T2m]c DRH om = RH 2ma - RH 2m]c

Correction of surface parameters (T, T,, W, W) using 2m increments between

analysed and forecasted values Sequential analysis (every 6h)
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MSC’'s CEOP Experiment:
Based on the new mesoscale version of the Global
Enrvironmental Multiscale (GEM) model that is

currently being developed at MSC for medium-range
weather forecasts
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Soil Moisture and Runoff/Drainage — April 2004
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Soil Moisture at CEOP Reference Sites

Spatial and Temporal Variability
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Our Plans with CEOP Data

* Full water and energy budgets at the surface over the
globe

o Variability
« Scales and characteristics
« Spatial vs temporal
» Sources: forcing vs surface characteristics

* Soil moisture vs surface fluxes

« Comparison between observations and model results

1

e Evaluation of the global configuration of the next land
surface data assimilation system (CaLDAS)



BACKUP CHARTS



Soil Moisture at CEOP Reference Sites

Spatial and Temporal Vanablllty

(m*m-)
(\4']_ T T T T T T T L B

Time averages over 10 0.30 —
days for the model closest
point, with (min,max) during
that period

Soil moisture
NG
\
\
I
\
o~
¢
?
Y
)
~.
>
4
L

c 5 0.10
Evolution of soil - .
moisture at i ]
Lindenberg, e,
Germany - 2002 2003 2004 i
0.30 _

Time and spatial averages
over 10 days for a 5x5 box
(25 points, ~160 km), with
(min,max) during that period

Soil moisture
\
| | |

o
—
(=]

078018 1 IS SR RN RN HFSIN SN EERPIRY SN I [P N RPN RN I B AN BN IR B U B R B
ONDJ FMAMJI IJASONDJIFMAMJI J AS




Soil Moisture over North America

(2004-2003)
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Land Surface

Modeling and Assimilation System

ISBA: The Operational Land Surface Scheme

® Sophisticated For ce-Restor e scheme with more realistic treatment of vegetation and snow;

" Aggregation of characteristics over bare soil, vegetation, and snow (single energy budget);

" |mproved snow package (liquid water reservoir in the snow, more
physical processes influencing the snow density, impact of liquid
precipitation on snow melting) Bélair et al. 2003b

®|ncludes models for infiltration, runoff, drainage;

" | nter ception of rain by vegetation;
" Soil freezing/thawing.
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