11

Flood Risk
Principal Investigator:
Dr. Charles Lin

Professor, Department of Atmospheric and Oceanic Sciences
McGill University and Regular Member of CERCA

Tel. : 369-5208
Fax : 369-3880
Courriel : lin@cerca.umontreal.ca
Personnel:
Dr. Wei Yu Postdoctoral fellow, CERCA (September 30,
1994 to January 31, 2000)
Dr. Lei Wen Postdoctoral fellow, CERCA (Since November 3,
1997)
Dr. Kao San Yeh Postdoctoral fellow, CERCA (at Environment
Canada) (September 1, 1997 to September 30,
1999)
Mr. Michel Béland Research Professional at CERCA (app. 30% of

time for this project)

Description of Project

The goal of the project is to couple a high resolution regional atmospheric model (MC2)
to a hydrological model (WATFLOOD) to simulate severe precipitation and flash floods.
The interface between the models is a common land surface scheme. The long term
goal is to formulate a flood forecasting modelling system for environmental risk
management.

The atmospheric model (MC2: Mesoscale Compressible Community model) has been
tested in the uncoupled mode with two land surface schemes: the traditional "force-
restore” method and the Canadian Land Surface Scheme (CLASS). Simulations have
been performed using the storm that gave rise to severe floods in the Saguenay region
of Quebec during July 19-21, 1996. A series of 48-hour simulations of the precipitation
over the flooding period has been made, with a spatial resolution of 10 and 5 km, with
different treatment of land surface and cloud processes. The results are compared with
precipitation measurements from surface stations. The results at 5 km clearly show the
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A parallel project is being carried out with the Atmospheric Environment Service of
Environment Canada, the sponsoring industrial partner, in formulating the
nonhydrostatic component of the Global Multiscale Environmental (GEM) model
(formerly GEF: Global Eléments Finis). This version of GEM will allow for a better high
resolution simulation of precipitation systems.

It is planned to continue the MC2/CLASS coupling during 1999-2000. More tests and
analyses will be done with this model. Particular emphasis will be laid on a comparison
of the two land surface schemes, "force-restore” and CLASS. Additional test cases will
be used to verify the model simulated precipitation against radar retrieved values,
through an on-line comparison of model precipitation (MC2 and GEM) with values
retrieved from the McGill University radar.

Another related project is in preparation with Hydro-Quebec. A presentation was made
by Dr. Lin on March 27, 1998 for a real-time model for predicting precipitation, in
partnership with Environment Canada and Silicon Graphics.

Training

Two postdoctoral fellows have been hired for this project following ncm, competitions.
Another one will pursue his work at CERCA on related research.

Dr. Lei Wen, funded with the NSERC ncm, grant, began work in the fall of 1997 on the
MC2 model, examining the sensitivity of the simulated precipitation, sensible and latent
heat fluxes to two land surface schemes at different spatial resolutions using the 1996
Saguenay severe flooding case. A seminar entitled "The Basic Components of a Hydro-
Meteorological Modelling System" was presented at CERCA on October 29, 1997.

Dr. Kao-San Yeh, with funding from Environment Canada, began work on October 1,
1997 on the verification and implementation of the hydrostatic version of the GEM
model as a first step before going to the non-hydrostatic version. A seminar entitled "On
Using Forward Trajectories for Semi- Lagrangian Schemes" was presented at CERCA
on April 22, 1998.

The other postdoctoral fellow, Dr. Wei Yu, has been working on the overall improvement
of the MC2 model for the last three years, with funding from both CERCA and CRM.
Starting in 1999, his work has been integrated into the ncm, project with funding from
CERCA.

Links with other centres and industry

Thic nroiect i< alen related to the work of CERCA nrofec<ional KIavko VVa<ic to imnprove



with three other centres of the network : CIRANO, GERAD, CRT.A one-day workshop

has been scheduled for November 25, 1999, and the Nowcasting project is supported
by a grant from ncm, as well.
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