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NL Provincial Prediction System

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
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Water Resources Management Division
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* Water Rights Investigation
and Modeling Section

* Drinking Water & Waste
Water Section

* Water Agreement Section

* Groundwater Section -f
= | ~ e | Content Creation | iy e ‘ I
New[‘bﬁdland
Labrador GROUP

nnnnnnnnnn

USASK CAMATER
Providing solutions through mapping technology



Churchill River Project

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.
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Churchill River Project

* Project Scope:

LiDAR Surveys

e 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

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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Churchill River Project

e HEC-HMS Model

Churchill Falls 7 Calibration Validation

Lake Melville

Note that the dailv calibration accounts for 8 vears of neaks while the hourlv onlv counts 2 vears
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Churchill River Project

Happy Valley - Goose Bay

* HEC-RAS Model _
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Churchill River Project

* RIVICE Model
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Welcome to Churchill River Flood Forecast Services

Usermame:

Password

Sign in

Disclaimer and Usage

Access 10 this system is

desigrated usens 1nd i closely monitcred. Effort has b takem 10 pronide the most recent 22d reluable smicemation naslible Howwver, timaly 2nd accurate delrvery of data and
ution and do s0 2t theiz own risk: Data used in this site and information produced are comsidersd "auvis” and have ot endergone verification and review for
completmans, ce tumalinens of the mormaticn. By mng e webize, you sccept this disclimes

semamicn froes his systees through the Isternet i 5ot puarasseed. Users shoold s
L 3ccepts o liability for the accwacy, avadlabality, saitabilty,

Power by 4DM Inc.
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Churchill River Flood Forecasting Service
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* Forecast - flows and water levels — 3 Days ,(\ —
* Automated system — daily forecasts |ce?f:k . S Y ranagers
* Web Based for intranet/internet access coartl® N A 4
* Configurable — adjustable system and forecast N~ S st
parameters R N1 |
* System Notifications — automatically notifying users B Data Processprussystem Handler  Model Ruftereshold Model and
of system process, data feeds and model runners T ) Datipase, R

-

* Email Alerts— automatic/manual external/internal

email groups using Common Alert Protocol (CAP) >@< g

Forecast Models
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= ModelRunner =k
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-Post. 234
Notification Thin Client Display ~ Web Sekvices === .2

e Data Historian — retains watershed information




Churchill River Flood Forecasting Service

Automated Data Feeds

Numerical Weather Prediction

= 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

Ice and

(\’/ Land Cover
7/

Ice Thickness

Newfoundland
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Churchill River Flood Forecasting Service

* HEC-HMS Forecast Model

W Precipitation Canadian Precipitation

Model Pre-processor Analysis (CaPA): 6-hourly Regional (RDPS) and Global
e Compile input data (GDPS) Deterministic

Temperature RDPS hour O (initial - .
* Write time series data to HEC-DSS — P conditions): 1(2-hourly Prediction System: 3-hourly
* Update HEC-HMS control file(s)

Streamflow  Nalcor, WRMD, WSC: daily or

Oﬁ hourly
<> ) | :
— HECHMS Moge HEC-DSS Interface \
— = _ HEC-DSS * HEC-DSSVue +
L I pideLilles ‘ patallesy < | Iyth -
ytnon scripting Model Runner
T - e HEC-HMS + Jython
" I scriptin
Model Post-processor PHne
e Read model outputs - Newfouidland

GROUP

* Produce hydrographs Labrador S
\_* Save to database ) Vlimic gadDM




Churchill River Flood Forecasting Service

* RIVICE Model Adapter for automated Ice
Formation and Break up Modeling

RIVICE Pre-Processor Forecast_Config.ini

RIVICE Configuration file

RIVICE Processor \

RIVICE
Model
Adapter

Monte Carlo
Simulation

Hydro(i =1}

RIVICE

Newfodﬁﬁland
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Churchill River Flood Forecasting Services

Open Water Level Forecast based %
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Churchill River Flood Forecasting Services
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Churchill River Flood Forecasting Services

Navigation = Basema p
[ Dashboard

Forecast

Notification

7] Diagnostics

Additional model and configuration information is
displayed to support forecast assessments.

£} Configuration

Churchill River Flood Forecast Services

Diagnostics

Model run (forecast start time): 2019-03-01 00:00

NLHO30BO0O01 - Upper Churchill - Hydro Plant Discharge

X

030D008 - Churchill River above Churchill Falls Tailrace

030DO009 - Churchill River below Metchin River

Example Web Pages

* Dashboard
* Forecasts Display
 Water Level Alerts
wes * Diagnostics
ottt KOS
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Churchill River Flood Forecasting Services

* Preliminary results: Refining Hydrological Model Forecasts at Muskrat Falls
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Churchill River Flood Forecasting Service

Data Feeds @

Churchill River Flood
Monitoring Centre

\
.—

N 2

Churchill River Flood Forecasting System

HydrologiX-CRFFS 1 WRMD Data Server (Public Site)
: . : : Public Information Access
Field Monitoring Flood Monitoring Operation Centre :
New[‘oundland

Labrador s




Churchill River Flood Forecasting Services

* 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
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