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Understanding Weather Hazards

Behind the Scenes of 

Weather Prediction

Topics

3

Meteorologists at ECCC

2

1
Introduction and responsibilities 

Unveiling the uncertainty, limitations, variability

Asking the right questions to ensure effective planning

Situational Awareness5
How to get access to more weather information

with a visualization tool

Colour -coded Weather Alerts4
Getting to know the new weather alerting system

& re-visiting recent major past events



Meteorologists 

at ECCC
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Alerting

Routine
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Production
Å Public
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Å Aviation
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Monitoring

24/7

365 Days

Target Group: General Public

Operational
Meteorologists



Client Services  
Meteorologists

Decision 

Support
(Weather

Briefings)

Mid to Long 

Range

Weather 

Planning

Outreach

& 
Engagement

Media

Response

Link 

between
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Groups

Target Group: EMO, Federal, Provincial, Municipal Partners



Applied Science
Meteorologists

Research 

& 
Development

Model 

Evaluation 

&

Verification

Case 

Studies

Tool 
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Supporting 

Internal 

Functions

Target Group: Internal meteorologists



Behind the Scenes
of Weather Prediction



Rainfall

GEM GFS ECMWF UKMet

ICON Meteo France JMA ACCESS-G

& many more smaller scale, 

regional modelsé

Weather Models Available Global Scale Models From Different Agencies



Weather
Prediction

Weather Models

Model Resolution Range Coverage Update Frequency

High -resolution 

Regional 
Deterministic Prediction 

System (HRDPS)

2.5km by 2.5km
48 hours

(2 days)
Canada 4 times a day

Regional 
Deterministic Prediction 

System (RDPS)

10km by 10km
84 hours 

(3.5 days)

Canada and limited 

coverage 

surrounding ocean

4 times a day

Global 
Deterministic Prediction 

System (GDPS)

15km by 15km
240 hours

(10 days)
Worldwide 2 times a day

Weather Models Canadian ñGEMò: Global Environment Multiscale Model

Regional models update every 6 hours (4AM, 10PM, 4PM, 10AM).    

Global model updates every 12 hours (4AM, 4PM).

Every new model run will allow us to look further ahead for another 6 to 12 hours.

Midnight Run (12AM 06Z)

Å High-resolution Regional

Å Regional

Morning Run (4AM 12Z)

Å High-resolution Regional

Å Regional

Å Global

Afternoon Run (10AM 18Z)

Å High-resolution Regional

Å Regional

Evening Run (4PM 00Z)

Å High-resolution Regional

Å Regional

Å Global



11

Highest

Certainty

More

Details

Lowest 

Certainty

Less

Details

Operational

Meteorologists

Applied Science

Meteorologists

Seasonal Forecasts

Teleconnections (La Nina & El Nino)

Client Services

Meteorologists

Short Range Forecasts (1 -3 Days out)

Medium Range Forecasts (4 -10 Days out)

Long Range Forecasts (10+ Days out)

Forecasts

Partners



Forecast Uncertainty
& Variability

Why getting the ñrightò answer is so hardé

& unveiling the limitations so we can plan around margins of error



Variability Many Model Solutions & Possibilities

Date Model Run 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

Nov 26 HRDPS 12 -2 -2 -2 -2 -2 -2 -1 -1 0 1 0 1 0 0 0 0 -1 -1 -1 0 0 -1 -1 -1 -2 -1 -1 -1 -1 0 0 0 1 1 2 2 1 0 -1 -2 -3 -4 -4 -5

Nov 26 RDPS 12 -3 -3 -2 -2 -1 -1 -1 -1 0 1 1 0 0 0 0 0 -1 0 -1 -1 -1 -1 -1 -1 -2 -1 -1 -1 -1 0 0 1 1 0 1 1 1 0 -2 -3 -3 -4 -5 -5

Nov 26 GDPS 12 -3 -2 -2 -2 -2 -2 -1 0 0 1 1 0 0 0 0 -1 -1 -1 -1 -1 -1 -2 -1 -1 -2 -2 -2 -1 -1 0 0 1 1 1 1 2 1 0 -1 -3 -3 -4 -4 -4

Nov 26 HRDPS 18 -5

Nov 26 RDPS 18 -4

Nov 27 HRDPS 00 -6

Nov 27 RDPS 00 -5

Nov 27 GDPS 00 -7

Nov 27 HRDPS 06 -7

Nov 27 RDPS 06 -6

Nov 27 HRDPS 12 -5

Nov 27 RDPS 12 -6

Nov 27 GDPS 12 -7

Nov 27 HRDPS 18 -8

Nov 27 RDPS 18 -6

Nov 28 HRDPS 00 -5

Nov 28 RDPS 00 -5

Nov 28 GDPS 00 -4

Nov 28 HRDPS 06 -5

Nov 28 RDPS 06 -4

Example: What will the temperature be at 4:00am on Friday morning (Nov. 28)?

Target: Fri. Nov 28 4:00amNow: Wed Nov 26 8:00am
44 hours out into the future

Available Models:

High-res. Regional (48 hours) 

Regional (84 hours)

Global (240 hours)

1 Hour Temperature ( °C)

There will be 17 additional Canadian model runs to assess before Nov. 28 4:00am



Data Void

Uncertainty Lack of surface data throughout the Pacific Ocean



Coast 

Mountains

Columbia

Mountains

Rocky
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Valley
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Pacific

Ocean

Strait of

Georgia

Alberta

Air

Cross section of Southern BC

Uncertainty Complex Geography & Interactions with the Atmosphere



Coast 

Mountains

Columbia

Mountains

Rocky

Mountains

Okanagan

Valley

Fraser 

CanyonVancouver

Island

Alberta

Air

Coast 

Mountains

Columbia

Mountains

Rocky

Mountains

Okanagan

Valley

Fraser 

CanyonVancouver

Island

Alberta

Air

Complex Terrain: Many tall mountains, steep valleysActual

Simplified Terrain: Mountains, valleys simulated but not exact leading to errorsModel



Penticton

Uncertainty Resolution

Naramata

Global Model: Looks out to 10 days ï 15km by 15km



Penticton

Naramata

Uncertainty Resolution

Regional Model: Looks out to 3.5 days ï 10km by 10km



Penticton

Uncertainty Resolution

Naramata

High -resolution Regional Model: Looks out to 2 days ï 2.5km by 2.5km



Forecasts
Spot



Short -duration support:
ÅSAR operations

ÅHazardous spill/cleanup operations (ex. plume modeling)

ÅInitial stages of local states of emergency due to extreme weather

ÅEvents that may have widespread public interest/public safety concerns

ECCC: To provide spot forecasts in support of 

       short -duration  emergency  response.

ÅWe will strive to provide forecasts for immediate support until no longer required

ÅFor long-duration requests, we aim to provide support until longer-term forecast 

solutions can be arranged by the requesting party.

Spot Forecasts Overview



Forecasts
Initiating Spot



Reach out to EMCR to initiate the request1

Include the following details to forecasters:2

Context Ex. Landslide

Duration Ex. 4 day forecast

Weather Elements Ex. Wind, Precipitation

Intervals Ex. 12 hours (day/night), 6 hours, 3 hours

Frequency Ex. 1 issue per day until Nov 30th, 1 time only

Format Ex. Numerical table, textual synopsis

RainfallSpot Forecasts Best Practices



Numerical Table Textual Synopsis

Haida Gwaii ï Massett Harbour

Today , a Heat Warning remains in effect today as a ridge of high 

pressure continues to influence the South Coast. Inland temperatures 
are expected to peak at 37°C, with humidex values making it feel closer 

to 40. 

Tonight  will remain warm, with lows around 15°C.

Wednesday , a cooling trend begins as the ridge of high pressure gives 

way to an upper trough. Expect a more moderate high of 30°C and a low 

of 13°C overnight. 

Thursday , cloud cover increases, and rain is expected to begin later in 

the day, continuing through Saturday morning. Rainfall totals are forecast 

to be around 30 mm by Saturday morning then a chance of showers. 

Daytime highs on Thursday will drop to 23°C and nighttime lows 

near 14°C.

Inland Vancouver Island ï Port Alberni

Spot Forecasts Formats



We are there to help consult for long -term requests:
Å Help start up basic situational awareness

Å Advising on ways to obtain 3rd party solutions

Å Introduce ways to access weather data

Å ECCC public offerings

Å ECCC expert offerings

Å Raw model GRIB data

Å High resolution radar data

We may not be able to accommodate:
Å Large scale capital projects

Å Private-sector/commercial projects (we do offer climate & weather data retrieval)

Å Long-term support requests (ongoing drought, burn scar monitoring)

Spot Forecasts Challenges & Limitations



Understanding
Weather Hazards

Thinking of the right questions to ask to get the 

weather information you need for decision -making



Pre-existing conditions:

ÅRecent Rainfall: Past 15 to 60 days

ÅSurface Conditions: Ground saturation levels

ÅHigher terrain: Snowpack

Forecast conditions:

ÅAmounts: event total

ÅDuration:  event length

ÅIntensity: precipitation rates

ÅPattern/movement: fast or slow moving

ÅRarity (Return Period): typical or uncommon

ÅSecondary Considerations: freezing levels, rain on snow potential

Heavy Rainfall Questions to Consider



Rainfall (mm) per hour in a 24 hour period

Rainfall Intensity Which of the following scenarios would you expect more impacts?

Rainfall (mm) per hour in a 24 hour period

Total: 50mm

Under the same, normal pre -existing conditions

Total: 50mm

Short 

Duration

Heavy

Long 

Duration

Heavy

Higher rainfall rates

Steady but lower rainfall rates

1

2



Rainfall Intensity Long Duration Examples

Total: 50mm

Fall/Winter

Rain 

Total: 200mm

Steady but lower rainfall rates

Steady and very high rainfall rates throughout

Fall/Winter

Very Heavy 

Rain 

Large -scale weather feature

Å Pacific systems

Å Atmospheric Rivers

Large -scale weather feature

Å Severe to Extreme Atmospheric Rivers



Fraser Valley

Rainfall Fall/Winter - Very Heavy Rain, Rain on Snow

Strong Atmospheric Rivers bring very warm temperatures & high moisture content

Å Alpines, mid-elevations will see rain on snow, extensive melting of snowpack

Å Surface will see rain along with run-off from melt

Å Long duration AND very high rainfall rates

Warm

Warmer

A
ir

 t
e

m
p

e
ra

tu
re

River systems may see 

dangerous, significant 

rises

Extensive Water pooling, Increased Flooding risks



Rainfall Intensity Short Duration Examples

Total: 50mm

Spring/Summer

Heavy Rain

Imbedded

Thunderstorms

Total: 50mm

Spring/ Summer

Severe 

Thunderstorms

High rainfall rates at times

Very high rainfall rates back to back

ÅSteady rain with downpours

ÅLarge scale - somewhat organized

ÅSpontaneous heavy downpours

ÅSmall scale - very hard to predict



Rainfall Spring/Summer - Rain & Thunderstorms & FRESHET Snowmelt

Warm

Warmer

A
ir

 t
e

m
p

e
ra

tu
re

SUDDEN Water pooling, flooding

River systems may see 

SUDDEN dangerous, 

significant rises

Severe Thunderstorms & very warm temperatures 

Å Alpines, mid-elevations continues to melt in warmer weather

Å Rivers already in heightened states

Å Short duration AND very high rainfall rates

Å Driven by smaller -scale weather  (hard to predict, unorganized)

Å Ongoing risk throughout the Spring and Summer time



Pre-existing conditions:

ÅRecent Snowfall: Past 15 to 60 days

ÅGround Conditions: Current ground/surface temperatures

ÅAir Conditions: Current air temperature

Forecast conditions:

ÅAmounts: event total

ÅDuration:  event length

ÅIntensity: precipitation rates, snow to liquid ratios

ÅPattern/movement: fast or slow moving

ÅSecondary Considerations: Blowing snow, Blizzard

Heavy Snowfall Questions to Consider



Snowfall Snow Under Different Atmospheric Conditions

Warmer temperatures
(closer to -1ÁC)

10:1 Ratio

Colder temperatures
(closer to -10ÁC or colder)

20:1 Ratio

Snow to Liquid Ratio

On Average: 10cm Snow (solid) = 1cm Rain (liquid) = 10mm Rain (liquid)

10mm of 

liquid

10 cm of snow, heavier in weight 20 cm of snow, powdery & lighter

10mm of 

liquid


