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Water Resources Management Division, 
The Department of Municipal Affairs and Environment

• The Water Resources Management Division in the Department of Municipal Affairs and 
Environment, is responsible for water resources management as per provisions of the 
Environmental Protection Act and the Water Resources Act

• The Division has four sections, each headed by senior professionals with extensive 
expertise in water resources management. We employ engineers, scientists, water 
resources officers, technicians, and clerical staff

Mandate and Responsibilities
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• Water Rights Investigation 
and Modeling Section

• Drinking Water & Waste 
Water Section

• Water Agreement Section 

• Groundwater Section 

Responsibilities
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Background

In May 2017, the lower Churchill River in Labrador, Canada was impacted by a large ice-jam flood event that caused 
flood damage to infrastructure and property along the banks of the river, the community of Mud Lake and the 
community’s boat access point on the outskirts of the Town of Happy Valley/Goose Bay, close to the river’s mouth.



Churchill River Project
David Brown
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• Project Scope:
• LiDAR Surveys

• Topographic & Bathymetry Surveys

• Stakeholder Consultation

• Remote Sensing – Land Use Mapping

• Hydrology – Stochastic & Numerical Modeling

• Hydraulics – Open Water & Ice Modeling

• Current & Future Climate Change Modelling

• Flood Plain & Flood Risk Mapping

• Forecasting System

Flood Risk Mapping & Forecasting Service Project

UNIQUE ASPECTS:

Flood risk maps for both open water and ice 
affected conditions.

Monte Carlo approach to develop ice affected/ 
jam frequency event

Forecasting system based on the same models 
used to develop flood risk maps
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• HEC-HMS Model

Hydrologic Model

Churchill Falls

Lake Melville
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• HEC-RAS Model

Open Water Hydraulic Model – HEC-RAS 
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• RIVICE Model

Ice Hydraulic Model – RIVICE
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Churchill River Flood Forecast Service
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HydrologiX - CRFFS

• Forecast - flows and water levels – 3 Days

• Automated system – daily forecasts

• Web Based for intranet/internet access

• Configurable – adjustable system and forecast 
parameters

• System Notifications – automatically notifying users 
of system process, data feeds and model runners

• Email Alerts– automatic/manual external/internal 
email groups using Common Alert Protocol (CAP) 

• Data Historian – retains watershed information 

Data ProcessorServices System Handler Model Runner

Threshold Model

Geodatabases

Thin Client Display Web ServicesNotification

Numerical Weather Control Structures Watershed Data

Ice and 
Land Cover

Gauges

Ice Thickness

Tidal Levels

Forecasting System
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Automated Data Feeds

▪ MSC - Raster Gridded Numerical Weather Prediction Data (RDPS/GDPS) (2 times per day) 

▪ MSC Raster Gridded Canadian Precipitation Analysis Data (4 times per day)

▪ WRMD – Tabular observed near-real time hydrometric data (daily)

▪ WSC – Tabular observed near-real time hydrometric data (daily)

▪ C-Core – Ice Coverage (seasonal-daily)

▪ C-Core - Ice Thickness (seasonal-daily)

Historical Data Loads

▪ WSC – Tabular observed historical hydrometric data

▪ DFO – Tidal Data (3 years)

▪ Nalcor – Churchill Falls historical discharge (3 years)

~ 450 Mb per day

Numerical Weather Prediction

Control Structures

Ice and 
Land Cover

Gauges

Ice Thickness

Tidal Levels

Forecasting Data



HEC-HMS Model

Model Files
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• HEC-HMS Forecast Model

Implementing Forecast Model Adapter 

Model Pre-processor
• Compile input data
• Write time series data to HEC-DSS
• Update HEC-HMS control file(s)

HEC-DSS 
Data Files

Model Runner
• HEC-HMS + Jython

scripting

Model Input Hindcast
(2.5 years)

Forecast
(3 days)

Precipitation Canadian Precipitation 
Analysis (CaPA): 6-hourly Regional (RDPS) and Global 

(GDPS) Deterministic 
Prediction System: 3-hourlyTemperature RDPS hour 0 (initial 

conditions): 12-hourly

Streamflow Nalcor, WRMD, WSC: daily or 
hourly

Model Post-processor
• Read model outputs
• Produce hydrographs
• Save to database

HEC-DSS Interface
• HEC-DSSVue + 

Jython scripting
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• RIVICE Model Adapter for automated Ice 
Formation and Break up Modeling 

Implementing Forecast Models 

Forecast_Config.ini

RIVICE Processor

RIVICE Post-Processor

RIVICE Configuration file

RIVICE
Monte Carlo 
Simulation

Percentile 
Ranking

RIVICE 
Model 

Adapter

RIVICE Pre-Processor
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Open Water Level Forecast based 
on rating curves developed from 
calibrated HEC-RAS model based 
on forecast flow at Muskrat Falls 
and tidal levels on Lake Melville
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Implementing Forecast Models 

River Water Level Profile 

Multi-Dimension 
Rating Table 
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Forecast Cycle 

Calibration Forecast
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Example Web Pages

• Dashboard

• Forecasts Display

• Water Level Alerts

• Diagnostics

Preliminary Results – Operational System Release 
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• Preliminary results: Refining Hydrological Model Forecasts at Muskrat Falls

Preliminary Results – Forecasts
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Churchill River Flood 
Monitoring Centre

Forecasting System

Field Monitoring

HydrologiX-CRFFS WRMD Data Server
Churchill River Flood Forecasting System

(Public Site)

VPN

Flood Monitoring Operation Centre
Public Information Access 

Data Feeds
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• The forecast system is operational in Evaluation Mode and will be 
deployed in Production Mode this Spring 2019.

• The team is conducting testing and improvements to the system and the 
forecast information 

• Model performance, data feeds, ice conditions from SAR/Optical EO and 
ice thickness from SAMBA Ice Buoy’s  will closely be monitored this spring 
freshet 

• Future advancements the snow cover/ice thickness remote sensing

Next Steps 
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Thank You – Questions?


