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Context of the project 
Fires in the forest can modify weather and potentially climate both directly, since they change the land surface albedo and remove 
vegetation, and indirectly, through reducing land carbon and emitting large amount of aerosols and gases that interact with radiation. These 
interactions with radiation change the energy budget at the surface and at the top of the atmosphere. Previous estimates of the strength 
of the forcing from different drivers in the current climate highlight in particular the importance of the aerosol radiative forcing from forest 
fires on climate. Furthermore, large fires can give origin to extensive cloud formation called pyro-cumulus, due to the strong upward 
movement of hot air and particles where the water vapor can condensate. This cloud and associated thunderstorms may lead to localize 
intense rainfall.  Moreover, rain in the pyro-cumulus clouds can evaporate and cool when it comes into contact with dry air, leads towards 
a strong downburst, that could cause severe damage to infrastructures. Currently, weather forecasts do not account for fire emissions, 
which could hamper the possibility of forecasting extreme local downpours during forest fires and consequently flood events. This study 
will shed light for the first time on the role of forest fires in improving weather and extreme events forecasts in Canada and Quebec. 

Purpose and specific objectives pursued 
The purpose is to develop a better understanding on the importance of including forest fire emission in weather models in forecasting 
localized extreme events that could lead to floods in Quebec. To do so, a model development has been completed where Weather 
Forecasting Model (WRF) is coupled with WRF-Chem and WRF-Fire version together. This coupled version model has been configured 
according to the desired domain over Canada and Quebec. Currently, test simulations are being under validations to validate the model 
performance in experimental conditions.  

Planned methodology (type of research, study population, data collection tools) 
I am using fire emissions inventories, reanalysis, and climate models of different complexity. In particular, I am using the atmospheric 
climate model WRF-Chem coupled with WRF-Fire in a global nesting configuration to perform forecasts of up to 5 days with and without 
fires at high horizontal resolution (4 Km) over Quebec. The project will be developed through 4 stages: 
Stage 1:  WRF model development by coupling Chem and Fire version. Experimental configuration, that I am about to ultimate, with the 
specific needed nested configuration (Global 110 km; North America 35 Km; Quebec 4 Km horizontal resolution).  
Stage 2: Test simulations, to validate the model performance in experimental configuration. 
Stage 3: 30 ensemble simulations for each of the experiment set up (with and without forest fire emissions) in order to investigate the 
impacts induced by including forest fires. Experimental configuration will include slightly altered initial conditions. ERA-5 reanalysis will be 
used for SST, GFED and CIFFC produced databse will be used as fire inventories. Large fires occured in North America and Quebec during 

2017 to 2018 will be considered.  
Stage 4: Postprocessing and numerical analysis of the output will be performed, and a scientific publication will be prepared. 

Extreme event indexes will be used to assess changes in rainfall patterns and intensity able to induce flood events in 
Quebec. 

Results 
The project is progressing as per submitted plan (methodology). Stage 1 in the methodology is already 
completed. Successful model simulations have been produced in different configurations. Model Validation 
(Stage 2) is under process in order to check the model performance.  

Anticipated impacts  
The expected outcome of this project will be the quantification of impacts of forest fire emissions in Quebec 
on improving weather forecasts and in particular the forecast of local-scale extreme events able to trigger local 

floods. This scientific idea is highly innovative as it has not been hitherto investigated and could 
lead to a significant improvement of weather forecasts of such forest fire-induced severe 

events and hence a better flood risk warning and prevention. 
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