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The Northern Tornadoes Project

ÅNTP founded in 2017 by Kopp and Sills at 
Western with support from ImpactWX.

ÅNTP detects, assesses and documents óallô 
tornadoes in Canada, makes data publicly 
available, and uses this data to fulfill many 
research needs. 

ÅPart of the Canadian Severe Storms 
Laboratory (CSSL) launched in 2024.



EF Rating Wind Speed (km/h) Damage

EF-0 90 ς 130 Minor

EF-1 135 ς 175 Moderate

EF-2 180 ς 220 Considerable

EF-3 225 ς 265 Severe

EF-4 270 ς 310 Devastating

EF-5 315+ Incredible

Enhanced Fujita (EF) Scale

EF-0 EF-1

EF-2 EF-3

EF-4 EF-5

*Canadian Version



Ground Surveys

Aircraft Surveys
(~5 cm resolution)

Drone Surveys
(~2 cm resolution)

Satellite Surveys
(~3 m resolution)



Why do we Conduct Ground Surveys?

ÅMain goal is to obtain comprehensive field 
data from damaging wind events to support 
the rating, classification, and documentation 
of those events. 

ÅMuch higher quality of data than relying on 
social media posts, satellite, etc.

ÅMore cost-effective than aircraft aerial 
surveys. 

Didsbury, AB EF4 - 2024



Survey Training

ÅOnce per year, NTP interns 
and other surveyors 
undergo thorough training 
to prepare them for the 
field season. 

ÅThis training includes 
sessions on multi-hazard 
damage surveying, field 
safety, drone operations, 
sensitivity training, and GIS.  



ÅThree survey roles:
ÅSurvey Director ς Makes major decisions and handles most media requests.

ÅSurvey Lead ς Puts the survey team together and leads them in the field. 

ÅSurveyor ς Collect ground data, drive vehicles, and talk to homeowners. 

ÅThree teams across Canada:
ÅLondon, ON (Western University)

ÅWinnipeg, MB (University of Manitoba)

ÅCalgary, AB (NHP at Olds College)

ÅRotating schedule of Survey Leads 
and Surveyors

NTP Canadian Survey Jurisdictions

Survey Team Organization



Before a Survey

ÅNTP/CSSL Outlooks provide survey 
teams with daily updates on when and 
where damaging winds are likely to 
occur. 

ÅA wind event must meet certain 
criteria to warrant a ground survey.

ÅA survey team can range from 2 to 5 
members, and multiple teams can be 
sent out, depending on the severity of 
an event. 

NTP Daily Outlooks



When an Event Happens

ÅThe Survey Lead will organize a team 
and prepare for the upcoming survey 
which includes:
ÅGrabbing all needed items and equipment 

for the survey.

ÅChecking drone flying restrictions and 
upcoming weather near the damage 
site(s).

ÅContacting local emergency managers. 

Didsbury, AB EF4 - 2024Source: The Weather Network



Preliminary Event Maps



On a Survey

ÅTake geotagged ground photos of wind 
damage.

ÅMake notes of specific damage and overall 
patterns.

ÅLook for classification clues (tornado vs. 
downburst).

ÅAssess damage indicators using the EF scale.

ÅInteract with homeowners and locals.

ÅConduct media interviews, when necessary.



Survey123

ArcGIS Survey 123 is a 
customizable data collection 
app that our teams use to 
document damage in the 
form of geotagged points, 
photos, EF-scale info, and 
other parameters. 



Drone 
Surveys

<- Belmont, ON, 2020

ÅDetermining tornado path 
lengths on site by getting an 
aerial view of where the start / 
end points might be.

ÅUsing drones to take pictures of 
inaccessible areas to help map 
the path of the tornado.

ÅGathering aerial photography for 
an overhead view of the 
damage, or detailed photos of 
roof to wall connections.

<- Beachburg, ON, 2021<- Alonsa, MB, 2018


