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Executive Summary 
In the Canadian Arctic, many communities depend heavily on shipping for dry cargo and fuel. The safety 

and efficiency of marine operations can be enhanced through better access to environmental data and 

regional information. The present report summarizes the progress on the project CASRAS: A Tool for NWT 

Marine Trade Corridor Efficiency, Reliability and Safety in the period April 1, 2023 to March 31, 2024 

(government fiscal year 2023-24).  

The Canadian Arctic Shipping Risk Assessment System (CASRAS) is a map-based software tool for 

viewing and analyzing Arctic data – with a focus on ice – relevant to shipping operations. The platform was 

initially developed through internal funding from NRC’s Arctic Program. In 2019, Transport Canada selected 

CASRAS as a project to be funded under the National Trade Corridors Fund (NTCF).  The aim of this 5-

year project was to build upon the CASRAS platform and provide enhanced tools to northern partners – to 

improve marine trade corridor efficiency, reliability and safety in the western Arctic. The main activities 

included compilation of environmental data and mariner knowledge, and development and sharing of tools 

to accurately predict short-term and longer-range sea ice conditions. 

The CASRAS software was used by the Government of the Northwest Territories in the 2023 Arctic summer 

shipping season in their marine activities including community resupply. CASRAS is also in use by groups 

at Transport Canada, Canadian Coast Guard (Fleet; Search and Rescue), Department of National Defence, 

and Environment and Climate Change Canada. These groups have collaborative and technical services 

agreements with NRC, and provide funding and support that is part of NRC’s own contributions to the NTCF 

project. All CASRAS user groups regularly provide feedback which NRC uses to improve the system for 

the benefit of all user groups.  

Early in fiscal year 2023-24, NRC finalized the implementation of long-range sea ice presence probability 

forecasts within the CASRAS desktop system and deployed the updated software to all end users.  Long-

range ice forecast capability allows CASRAS users to view and analyze seasonal predictions of ice 

presence along a planned route. Seasonal forecasts also include the effect of climate trends on ice 

formation and break-up. These forecasts complement NRC’s high-resolution, regional short-range 

forecasts of ice thickness, concentration, ridging and pressure, which were integrated in CASRAS in fiscal 

year 2021-22.  

The main development work for CASRAS in fiscal year 2023-24 was on a new, web-based system to 

complement the original desktop-based system. The new CASRAS web application allows users to view 

high-interest data sets online – so far, this includes ice charts and NRC short-range forecasts, along with 

the capability to display both POLARIS and AIRSS ice risk indices for individual vessel types. The beta 

version of the web platform was tested with interested CASRAS users during the 2024 summer shipping 

season.   



 

 

 

 

 NRC CASRAS NTCF Year End Report Fiscal Year 2023-24   iv  

 

 

Table of Contents 

 

Executive Summary .................................................................................................................................iii 

Abbreviations.......................................................................................................................................... vi 

1. Introduction .................................................................................................................................. 1 

1.1. About CASRAS and the NTCF Project ..................................................................................... 1 

1.2. Project funding ......................................................................................................................... 3 

1.3. Project timeline......................................................................................................................... 3 

1.4. Project participants and collaborators ....................................................................................... 4 

2. Project progress to date ............................................................................................................... 5 

2.1. Summary of progress ............................................................................................................... 5 

2.2. Improvements to CASRAS desktop software and data sets ...................................................... 6 

2.3. Development of a new CASRAS web application ...................................................................... 6 

3. Climate resilience ....................................................................................................................... 10 

4. Communications activities conducted during the fiscal year ........................................................ 10 

5. Conclusions and next steps ........................................................................................................ 11 

6. Acknowledgements .................................................................................................................... 11 

7. References ................................................................................................................................ 12 

 

  



 

 

 

 

 NRC CASRAS NTCF Year End Report Fiscal Year 2023-24   v  

 

 

List of Figures 

Figure 1. Left: CASRAS software being used onboard a vessel in summer 2017 (image courtesy of Captain 

D. Fowler); right: launch screen of CASRAS software. ............................................................................. 1 

Figure 2. Example view of several datasets in CASRAS. Community conservation and land use plans are 

shown as black outlines on the map......................................................................................................... 1 

Figure 3. Primary shipping routes (black lines) used by the Government of Northwest Territories Marine 

Transportation Services for delivery of goods to communities of the Canadian Western Arctic and Inuvialuit 

Settlement Region. Approximate routes courtesy of Tom Maher. ............................................................. 2 
Figure 4. Schematic of some key aspects of CASRAS. ............................................................................ 3 

Figure 5. Timeline of CASRAS NTCF project. .......................................................................................... 4 
Figure 6.  Client access to the NRC dashboards summarized by weekly activity. The red bars indicate the 

NRC Ice Dynamics Forecast dashboard. Blue bars denote the CIS Daily ice charts dashboard. Lines within 

each bar indicate a client’s particular usage of that dashboard. ................................................................ 7 

Figure 7. View of CIS Daily Ice Chart dashboard in the CASRAS web app. A number of relevant products 

may be selected from the dropdown menu, i.e., WMO Concentration, WMO Stage of Development, maps 

of AIRSS and POLARIS calculations. The user may interact with the map through standard features such 

as pan, zoom, and selection of polygon to view its attributes. ................................................................... 8 

Figure 8.  POLARIS Risk Index Outcomes (RIO) for a PC class 7 vessel, as viewed in CASRAS-web. .... 9 
Figure 9. View of the NRC daily Ice Dynamics Forecast model output within CASRAS-web. Each of the 

multiple regional operational runs are merged into a single map. Each polygon contains a variety of 

attributes that can be viewed; ice thickness is shown. .............................................................................. 9 

 

 

List of Tables 

Table 1. Summary of communications activities ..................................................................................... 11 

 

 

  



 

 

 

 

 NRC CASRAS NTCF Year End Report Fiscal Year 2023-24   vi  

 

 

Abbreviations 
 

AIRSS: Arctic Ice Regime Shipping System (Transport Canada guideline) 

CASRAS: Canadian Arctic Shipping Risk Assessment System 

CCG: Canadian Coast Guard 

CHS: Canadian Hydrographic Service 

CIS: Canadian Ice Service 

DND: Department of National Defence 

DRDC: Defence Research and Development Canada 

ECCC: Environment and Climate Change Canada  

FY: Government of Canada Fiscal Year (starting April 1 of each year) 

Government of NT – MTS: Government of Northwest Territories – Marine Transportation Services 

IMO: International Maritime Organization 

IRC: Inuvialuit Regional Corporation 

NRC: National Research Council Canada 

NTCF: National Trade Corridors Fund 

POLARIS: Polar Operational Limit Assessment Risk Indexing System (IMO guideline) 

RCN: Royal Canadian Navy 

SAR: Search and Rescue 

SIFNET: Sea Ice Forecasting Neural NETwork 

TC: Transport Canada  

TC-MSS: Transport Canada - Marine Safety and Security 

WMO: World Meteorological Organization 

  



 

NRC CASRAS NTCF Year End Report Fiscal Year 2023-24   1  

 

 

1. Introduction 

1.1. About CASRAS and the NTCF Project 
The Canadian Arctic Shipping Risk Assessment System (CASRAS) was developed by the NRC to provide 

individuals and organizations with a stand-alone software platform for collecting and analyzing Arctic marine 

information relevant to shipping and icebreaking operations. Development of the software began in 2014 

as an internal project under NRC’s Arctic Program. The ultimate objective has been to empower users to 

assess Arctic marine risks and increase the safety of shipping activities. Background information on the 

CASRAS project can be found in Charlebois et al. (2017) and Kubat et al. (2017).  The system was also 

referred to in Greenwood and Kubat (2018). Figure 1 shows CASRAS being used onboard a vessel, along 

with the main user interface of the software. Figure 2 shows an example view of some data sets within 

CASRAS. 

   

Figure 1. Left: CASRAS software being used onboard a vessel in summer 2017 (image courtesy of 
Captain D. Fowler); right: launch screen of CASRAS software. 

 

Figure 2. Example view of several datasets in CASRAS. Community conservation and land use plans are 
shown as black outlines on the map. 
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In 2019, the NRC received funding to launch the next phase of CASRAS development and deployment with 

Territorial partners under Transport Canada’s National Trade Corridors Fund (NTCF). This project built 

upon the learnings of previous deployments of the CASRAS software platform with the Canadian Coast 

Guard and Memorial University and introduced novel technologies to the marine industry and Territorial 

partners. Specifically, the CASRAS NTCF project aimed to integrate regional marine information and 

advanced sea-ice forecasting tools in order to improve the efficiency, reliability and safety of marine trade 

in the Western Arctic corridors. The primary Western Arctic shipping routes used by the Government of 

Northwest Territories Marine Transportation Services are shown in Figure 3. 

 

Figure 3. Primary shipping routes (black lines) used by the Government of Northwest Territories Marine 
Transportation Services for delivery of goods to communities of the Canadian Western Arctic and 

Inuvialuit Settlement Region. Approximate routes courtesy of Tom Maher. 

 

The work under the CASRAS NTCF project in previous years was described in project reporting by Sudom 

et al. (2021, 2022, 2023b). A summary of some key capabilities and features developed in the CASRAS 

project is given in Figure 4. 
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Figure 4. Schematic of some key aspects of CASRAS. 

1.2. Project funding 
The 5-year CASRAS NTCF project ran from fiscal year (FY) 2019-20 through 2023-24.  It was jointly funded 

by TC and the NRC, with TC funding no more than 54.55% of the total eligible expenditures up to a 

maximum of $900,000 over the project lifetime. NRC was to contribute a minimum in kind value of $750,000 

over the project lifetime, through its own contributions or by third parties to the project. NRC provided these 

contributions through internal research and development expenditures, efforts on related projects, and 

grants to academic collaborators. The project team also formed partnerships and collaborations to provide 

in-kind contributions through data sharing agreements and software use agreements.  

1.3. Project timeline 
The CASRAS NTCF project consisted of several phases or components including: 

- Project design: consultation with stakeholders to assess gaps in knowledge or in available tools; 

formulation of project plans including the use of CASRAS by partners; assessing feedback on the 

CASRAS platform 

- Development of datasets: compilation of datasets of interest to partners, and integration with the 

CASRAS platform 

- Integration of short-term ice forecasts: integration of high resolution 2-day ice forecast products, 

from an existing NRC technology (the NRC Ice Dynamics Forecasting model), with CASRAS for 

the Western Arctic  
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- Integration of seasonal ice forecasts: development of new technology (SIFNET, or Seasonal Ice 

Forecasting Neural NETwork) for predicting ice presence at a longer (seasonal) range, and 

integration with CASRAS  

- Ice forecast validation: validation of the short-term and longer-range ice forecasts, with feedback 

from end users 

- Training: provision of training on the CASRAS platform to end users. 

The approximate timeline for the components of the CASRAS NTCF project is shown in Figure 5. 

 

Figure 5. Timeline of CASRAS NTCF project. 

 

1.4. Project participants and collaborators 
To date, the NRC has engaged with key project participants from the Government of Northwest Territories, 

the Canadian Coast Guard, Transport Canada, Department of National Defence, Environment and Climate 

Change Canada, and the Inuvialuit Regional Corporation. Through presentations, meetings and information 

exchanges, the CASRAS NTCF project team gathered data to align development tasks with end-user 

needs. Details of these engagements are provided in Section 4 of this report. 

NRC has focussed on bringing partners into the CASRAS collaboration to the mutual benefit of all. NRC’s 

partners on the CASRAS project, with a brief summary of their involvement, are: 

• Government of NT - MTS: have been provided CASRAS software for their use and evaluation in 

the Western Arctic.   

• TC-MSS: are using CASRAS to support their regulatory role; will provide in-kind data on Potential 

Places of Refuge to be incorporated into the platform by NRC, and shared with all end users.  

• DND-DRDC and RCN: CASRAS is used in the Atlantic Research Centre for research and 

operational support to the RCN, for personnel training, and onboard vessels including the new 

Arctic Offshore Patrol Vessels.  
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• CCG: CASRAS is used onboard up to five CCG icebreaking vessels each year (including CCGS 

Sir Wilfrid Laurier, which operates mainly in the Western Arctic region), in the Montreal Regional 

Operations Centre, as well as in the Search and Rescue (SAR) team. 

• ECCC-CIS: Ice Service Specialists are using CASRAS as part of their support to CCG when 

onboard Arctic-going vessels and in the Montreal Regional Operations Centre.   

In-kind contributions from the Government of Northwest Territories’ Marine Transportation Services (MTS) 

to date has included valuable information on vessel operations and knowledge gaps in the Western Arctic. 

CCG has also provided information on those topics from the point of view of their vessel operators in that 

region. In the summer of 2021, Government of NT - MTS used CASRAS onboard their vessels and in their 

offices to complement their operations. Separately from the NTCF project, NRC has signed technical 

service and software use agreements with CCG, TC-MSS, and DND-DRDC (described in Sudom et al., 

2021). These groups are using CASRAS onboard vessels and/or in their offices, and providing feedback 

on system performance and applicability of the information to Arctic marine operations. Developments 

arising from these arrangements are incorporated back into CASRAS for the benefit of the NTCF project.  

In addition, feedback from all partners is regularly sought and used to enhance CASRAS and guide its 

development. 

NRC is also actively collaborating with other government departments to improve the CASRAS platform. 

The project team worked with the Canadian Hydrographic Service to obtain public bathymetry data in a 

format which could be ingested by CASRAS. The Canadian Ice Service provides access to historical and 

current ice charts, which constitute an important data set in CASRAS. 

2. Project progress to date 

2.1. Summary of progress 
The project design stage essentially concluded in April 2021, although ongoing input from stakeholders will 

continually be assessed as the project evolves. For example, additional datasets of interest to partners will 

continue to be integrated into the CASRAS platform as time allows. The bulk of the stakeholder 

consultations are summarized in the FY 2019-20 annual report (Charlebois et al., 2020).  Consultations of 

a more detailed nature took place with project partners in FY 2020-21, as well as signing of agreements as 

needed, as summarized in the FY 2020-21 annual report (Sudom et al., 2021). In that year, a proof of 

concept was demonstrated for the integration of NRC short-term (2 day) Ice Dynamics Forecasting System 

products, and NRC collaborated with CHS to obtain bathymetry data in a format which can be displayed in 

CASRAS. A collaboration agreement was formed with University of Waterloo to aid the development of 

NRC’s seasonal ice forecasting system.   

In FY 2021-22, NRC completed integration of its short-term (up to 48 hours) Ice Dynamics Forecasting 

System products in CASRAS. Also, bathymetry data was integrated to CASRAS so that users could view 

public, non-navigational hydrographic survey (NONNA) data collected by CHS onboard numerous vessels. 

The FY 2021-22 activities are summarized in Sudom et al. (2022).  
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In FY 2022-23, long-range ice forecasts (outputs of NRC’s SIFNET system) were incorporated into 

CASRAS so that users could view likelihood of ice presence up to 90 days into the future as described in 

Sudom et al. (2023).   

FY 2023-24 was the final year of NTCF funding for the CASRAS project, and the project was completed as 

planned.  

2.2. Improvements to CASRAS desktop software and data 
sets 

During FY 2023-24, enhancements were made to the CASRAS desktop-based system and its data sets. 

Improvements were made to the software performance and fixes made to identified bugs. Existing datasets 

and documentation were updated or augmented as needed. CASRAS contains 83 datasets and over 

280,000 files, for a total of approximately 291 GB of data.   

The NRC Ice Dynamics Forecasting model was previously integrated into CASRAS (Sudom et al., 2022), 

allowing CASRAS users to view and analyze short-range sea ice forecasts. Minor development and 

additional testing were undertaken in the present fiscal year to improve product metadata and aesthetic 

representation in CASRAS.  

Early in FY2023-34, the capability for CASRAS to display long-range (up to 90 day) sea ice presence 

forecasts was deployed. This approach uses NRC’s SIFNET system, a machine-learning approach to 

predicting the presence of sea ice, described in Sudom et al. (2023b).  

2.3. Development of a new CASRAS web application 
A key objective of the CASRAS NTCF project was to provide enhanced tools to western Arctic partners to 

improve marine trade corridor efficiency, reliability and safety. The original CASRAS software requires the 

use of USB hard drives, which limits NRC’s ability to deploy to a large number of end users (due to time 

required to set up and support physical systems), and can trigger firewall issues with software updates on 

the user side. In recent years, the internet is more accessible in northern and Arctic regions, and interest in 

and usage of web-based tools has increased. For all these reasons, NRC decided to create a CASRAS-

“lite” version to be available on the internet. The project reporting for FY 2022-23 (Sudom et al., 2023b) 

describes the initial development of the CASRAS web app (referred to here as “CASRAS-web”) in the online 

platform Tableau. In the present FY (2023-24), the work focused on finalizing a beta version of the 

CASRAS-web app to be made available to stakeholders in June 2024. 

To achieve the beta release, development work in FY2023-24 focused on updating the NRC Ice Dynamics 

Forecasting system to compute and output AIRSS and POLARIS ice risk indices. The CIS Daily Ice Chart 

processing code for CASRAS-web was also modified to include AIRSS and POLARIS computation 

modules. Multiple internal iterations of quality review and updates took place for each dashboard. 

Improvements to the NRC server processing included containerizing the code and adding email alerts to 

flag any run-time issues to the developers. 
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The beta release began in June 2024 with five clients, the majority being on CCG ice breaking ships. The 

NRC effort to onboard and deploy was minimal. With a client-supplied email address, account creation and 

access credentials were provided to end users to allow access to the dashboards via a web browser on a 

computer, cell phone or tablet.  

The web platform allows NRC to view client usage statistics, as shown in Figure 6. The NRC Ice Dynamics 

Forecast dashboard was heavily utilized. Client feedback from the beta release has been positive. Clients 

have stated that CASRAS-web is more accessible and easier to use than the desktop version of CASRAS. 

It has been relayed to the CASRAS team that the NRC Ice Dynamics forecasts and AIRSS/POLARIS 

numeral calculators have been employed for ship escort operations.  

 

Figure 6.  Client access to the NRC dashboards summarized by weekly activity. The red bars indicate the 
NRC Ice Dynamics Forecast dashboard. Blue bars denote the CIS Daily ice charts dashboard. Lines 

within each bar indicate a client’s particular usage of that dashboard. 

 

The CASRAS development team has actively supported the beta release throughout summer 2024 by 

providing email support and ensuring the necessary NRC servers remain functional.  

The web platform has greatly reduced the effort to provide new CASRAS features and product updates to 

all clients in a seamless fashion. For example, the development team received a request to improve viewing 

of the NRC Ice Dynamics Forecast model timesteps. Within the span of a morning of development and 

testing, an automatic “play” button was added to the dashboard to allow the user to step through the ice 

forecast as a movie. The new feature was immediately available to all clients.  
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Figure 7 shows the beta CIS Daily Ice Chart dashboard with the WMO Concentration ice attribute selected. 

CASRAS-web shows the latest CIS daily charts with all regions merged into one view. Additionally, the 

AIRSS and POLARIS numerals have been calculated and are available in the drop-down menu. Figure 8 

shows the selection of the POLARIS PC 7 numeral. For the IMO’s POLARIS guidelines, the RIO (Risk 

Index Outcome) for decayed ice can also be displayed. For TC’s AIRSS guideline, the regular, decayed 

and ridged ice variants are computed and included. 

 

Figure 7. View of CIS Daily Ice Chart dashboard in the CASRAS web app. A number of relevant products 
may be selected from the dropdown menu, i.e., WMO Concentration, WMO Stage of Development, maps 
of AIRSS and POLARIS calculations. The user may interact with the map through standard features such 

as pan, zoom, and selection of polygon to view its attributes. 
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Figure 8.  POLARIS Risk Index Outcomes (RIO) for a PC class 7 vessel, as viewed in CASRAS-

web. 

 

 

Figure 9. View of the NRC daily Ice Dynamics Forecast model output within CASRAS-web. Each of the 
multiple regional operational runs are merged into a single map. Each polygon contains a variety of 

attributes that can be viewed; ice thickness is shown. 
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Formal client feedback will be sought at the end of the 2024 shipping season to assist with development 

planning activities and to improve the web platform’s dashboards for subsequent seasons.  

3. Climate resilience 
In the development and execution of this project, climate resilience is an important consideration. The 

SIFNET seasonal ice forecasting system described in Sudom et al. (2023) generates products which 

include the effects of a changing climate. At present, without such a system, organizations which plan 

vessel operations would typically rely on climate normals or historical ranges of ice-free dates from previous 

years.  Climate normals are used to summarize the average climatic conditions of a location, typically 

generated from the past 30 years of historical data. As we know, Canada’s climate is changing, and even 

more rapidly so in the Arctic (Bush and Lemmen, eds., 2019).  The long-range forecasts displayed in 

CASRAS integrate the latest environmental data – the conditions from the past 3 days – to generate a 

forecast of the likelihood of ice presence in the coming days and months.  This approach gives a picture of 

the expected ice break-up and freeze-up dates of the season that is based on sound data analytics and is 

more accurate than relying only on historical data.   

CASRAS has also been used to evaluate the effects of climate change on sea ice. Barrette and Sudom 

(2022) used CASRAS to examine trends in sea ice formation and break-up dates in Hudson Bay. It was 

found that the ice cover in that region has required more time to develop into a fully established ice cover 

– specifically, an increase of 3 to 4 days per decade. Ice break-up initiation has also begun earlier in the 

spring/summer; that shift is estimated at about 5 days per decade. This study was funded by Infrastructure 

Canada’s Climate-Resilient Buildings and Core Public Infrastructure Initiative. CASRAS was also used to 

assess historical navigability and expected ice conditions along a shipping corridor that is used for 

community resupply (Sudom et al., 2023a). 

4. Communications activities conducted during the 
fiscal year 

A summary of external communications activities related to this project, from April 2023 to June 2024, is 

given in Table 1. 

https://www.infrastructure.gc.ca/plan/crbcpi-irccipb-eng.html
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Table 1. Summary of communications activities  

Date Event Location Participants Additional information 

April 24-
25, 2024 

Canadian Marine 
Advisory Council – 
Prairie and 
Northern Regions 
(CMAC-PNR) Spring 
Meeting 

Winnipeg, MB TC, DFO, CCG, CHS, NRC, Arctic 
shipping industry (community 
resupply and Arctic marine 
tourism), Northern community 
members and organizations 

An update on CASRAS was 
given to meeting attendees  

June 5, 
2024 

CASRAS NTCF 
Annual Update 
Meeting and 
Training Session 
 

Virtual 
meeting 

NRC, TC, Government of NT, 
CCG, DRDC, ECCC 

NRC progress update on the 
CASRAS NTCF project for 
FY23-24, and demo and 
training on CASRAS software 
tools 

 

5. Conclusions and next steps 
The National Trade Corridors Fund provided support to develop NRC’s ice forecasting tools and risk 

assessment platforms for the benefit of Northern shipping operators and stakeholders. NRC will continue 

to meet regularly with existing and new CASRAS partners, stakeholders and end users to examine whether 

CASRAS and related tools and products are meeting their needs, and will adjust these offerings as needed. 

The NRC team will continue to assess feedback from project partners on the CASRAS tools and datasets, 

and investigate new capabilities noted to be of interest.   

The longer-range (seasonal, up to 90 day) forecasts integrated with the CASRAS system during the NTCF 

project will continue to be tested and improved under an ongoing project with University of Waterloo. 

Iterative model improvements will be made using new methods (spatial resolution, duration, accuracy), and 

deployed back to CASRAS end users. 

Development of the CASRAS web app is ongoing, and in the fall of 2024 the NRC team will collect initial 

feedback on the beta version deployment to CASRAS users in the summer 2024 shipping season. Future 

development of the web platform is expected to be continued through the support of current or new project 

partners outside of NTCF. 
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