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Ice Service Requirements Questionnaire

Ice Service:
Canadian Ice Service
Section 1: Current Service

This section is concerned with establishing the way in which your service currently operates. The purpose is to try and identify how efficiencies could potentially be achieved through greater collaborative working with the other Ice Services and how cost savings can potentially be made through bulk purchase of imagery based on data acquisition requirements.

1. The type of service and frequency of imagery acquisition will help to determine the typical volumes of imagery you require.

Please fill in the following table for each service, specifying:

· What type of service(s) do you provide?

i. Responsive ie targeted analysis in response to an incident, 

ii. Routine ie regular monitoring eg twice a week or 

iii. Real-time ie requirement for a continual data flow.

· Please indicate the typical volumes of imagery per month / per incident (from any source) for each of your services.

· Is your imagery requirement typically for repeat acquisition of imagery over the same area or for different areas? 

	Name / Type of Service
	Responsive
	Routine
	Real-Time
	Imagery Volumes
	Repeat Coverage (Y/N)

	Service 1
	
	
	X
	250
	N

	Service 2
	
	X
	
	100
	Y

	Service 3
	X
	
	
	5
	N



CIS Service 1 = navigation support to shipping – repetitive coverage in small areas that change seasonally (following shipping in vicinity of ice)


CIS Service 2 = routine monitoring of Canadian ice covered waters to produce weekly snapshot analysis of ice conditions


CIS Service 3 = infrequent spot coverage in response to specific incident

2. Imagery acquisition costs could particularly be shared in overlap areas with other Ice Services. 

· What is the area for which you are responsible? 

· What is the area for which you wish to additionally monitor? 

Please define area using lat / long coordinates, using a visual representation / map as appropriate.


Canadian EEZ extended to ice edge where the ice pack extends beyond the EEZ.  Includes all of Baffin Bay, Alaskan Coast and the Great Lakes.  See map below.  Additional future requirements include adding the Pacific Coast of Canada for oil pollution monitoring.
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3. What information do you currently extract for each of your services? Eg locations of icebergs.


For all services, extract sea ice concentration, stage of development (proxy for ice thickness), and ice floe size.  Have just started to extract iceberg locations from satellite SAR images – assessing the quality of this.  Additionally, occasionally extract ridge and lead orientation and concentration.
4. Do your current imagery sources meet your requirements? If not why not? Eg alternative imagery provider provides better resolution but too expensive.


Biggest weakness is the lack of an adequate satellite sensor for ice thickness.  With respect to SAR, the biggest problem we face is competition for imaging time with other users e.g. sea ice detection requires different satellite modes from iceberg detection, vessel detection or oil spill detection.  Where these needs occur in the same geographic area, somebody loses.  SAR signatures of ice are very ambiguous making it difficult to determine ice parameters without ancillary information and human expertise.  Not enough experience with Multi-polarization data to know it this will be a solution.


Optical imagery from AVHRR is very robust operationally but has barely sufficient resolution.  MODIS is much better but suffers from longer turn-around times making it less useful operationally.
Section 2: Imagery

This section is intended to obtain information about specific imagery requirements and usage. By providing information about specific imagery types it will be possible to determine whether it is feasible to negotiate a more attractive bulk discount for imagery from the different suppliers by implementing an agreement between the Ice Monitoring services.  

5. Please fill in the following table indicating what kind of imagery you use, approximate quantities and whether you currently obtain a subsidy or some kind of price reduction for the imagery.

	Imagery
	Approx no. scenes per month
	Cost per Scene
	Details of Discount (if applicable)

	Radarsat
	350
	n/a
	Bulk price approx $1M CDN per year 

	Envisat
	50
	n/a
	Bulk price approx $180K CDN per year

	MODIS
	50
	Free
	

	AVHRR
	500
	Free
	

	SSM/I
	Use data products integrating many scenes – approx 30 per month 
	Free
	

	QuikScat
	Use data products integrating many scenes – approx 30 per month 
	Free
	


6. Do you have a requirement to use multiple imagery sources for the same time / location / incident ie fused products, pan-sharpened products? Please specify.


Yes.  Multiple image sources are required to adequately analyze ice conditions.  Data fusion is done at the Ice Service – primarily with VIS/IR and SAR data..
7. Coordinate systems, projections and datums.

· What coordinate system / projection do you supply products in?


Lambert Conformal Conic – standard parallels at 49N and 77N 

· Do you use a single coordinate system for all products?


Yes

· What datum do you supply products in? 


WGS84

· Do you use a single datum for all data?


In process of converting from NAD27 to WGS84 – once conversion is complete, all products will be in WGS84
Section 3: Processing

Commercial imagery is obviously subject to strict licensing agreements. To determine how a collaborative approach to purchase of imagery is constrained, it is necessary to capture your requirements for processing of the imagery. This will provide an understanding of whether the original data is required to be held by each Ice Monitoring Service or whether the issue of a ‘Value-Added Product’ as a first stage of your processing is sufficient.

8. What level of imagery do you purchase?

· Level 0 

raw instrument imagery

· Level 1A

radiometric corrected imagery

· Level 1B

geometric corrected imagery eg RADARSAT Path-Oriented 

product

· Level 2A

georeferenced image eg RADARSAT Map-Image product


Primarily Level 1B – although Radarsat products that come to us from the Alaskan SAR Facility are Level 2A and we must re-project them to our coordinate system.
9. Do you process the imagery prior to performing specific analysis? If so how?


SAR images are 2x2 block averaged on ingest to reduce data volume and image speckle.  All images are projected onto our standard projection.
10. What kind of analysis techniques do you perform / algorithms do you run?


Several types of image filters are routinely used by analysts in a manual mode – e.g. edge enhancement, change detection.  Several different band combinations are automatically applied to VIS/IR imagery to improve the distinction between clouds and ice.  Automated feature tracking algorithm applied to time sequential images to determine drift of floes.
11. Do you have a requirement to perform a contrast stretch on the imagery eg processing from 8 bit to 16 bit data?


Yes – as noted above, Several different image enhancement techniques are used manually by analysts including various types of contract stretches. A Look-Up Table is applied to SAR images to reduce incident angle effects on radar backscatter.
12. Licensing agreements specify that the imagery is for use only by the licensee. However the licensee is generally authorised to reproduce and distribute “Value-Added Products” according to guidelines laid out in the specific licensing agreement, typically where the product cannot be reverse engineered to derive the original product. 

Do you create a product from the data as part of your analysis that cannot be reverse engineered into the original image?

· Manual and digital interpretation and classifications of the imagery or imagery Product?


Yes.  Primary products are ice charts – which are fundamentally image classifications that are done manually.  No image pixels are present in the product.

· Products derived from the imagery and imagery Products and which do not retain the pixel structure of the original data or imagery Product?


Ice drift products show the vector drift of ice features automatically extracted from time-sequential images.  The vectors are typically overlaid on one of the images for internal use but as a public product, only the vectors are displayed.

· Imagery obtained by combining imagery from 2 or more sensors?


No products of this nature are produced – although some R&D work has been undertaken to investigate the feasibility – assuming licensing constraints could be satisfied.
13. Would access to a “Value-Added Product” of the original imagery, for example the result of a change detection analysis, be sufficient to perform your detection analysis? And how? 

· via CD / DVD

· via FTP

· an Open Geospatial Consortium (OGC) compliant Web Map Service (WMS)

· other – please specify

Note: In the future this functionality may be provided via the currently emerging OGC compliant Web Coverage Service (WCS) technology to describe, request, and deliver multi-dimensional coverage data / imagery over the internet.

This is difficult to answer without knowing the specification of such a product. It would certainly have to be available in Near Real Time and meet the resolution requirements of our users.  I have seen no value-added products that are produced automatically from satellite images that come close to meeting these requirements.
Section 4: Products

An understanding of the products supplied to the end user is required to ensure any centrally supplied data will meet the specific needs of your end users.

14. What is the product that is supplied to the end user and in what format is the data supplied to them? What is the use of the product? Eg to inform decisions, for legal evidence, as input to a system for further analysis. See examples in the table below.

	Feature
	How Extracted / Identified
	Format
	End Use

	Icebergs
	Individual iceberg targets identified from satellite, aircraft or ship are recorded in a GIS database
	.gif, .e00 and shapefiles showing the limit of all icebergs as a vector line and the number of icebergs in each latitude/longitude degree square
	Paper chart onboard ship for navigation decisions; input to database of iceberg positions used by local ice management contractor on offshore oil rig

	Sea Ice - Satellite Images (as permitted by license)
	Image with coastlines and lat/long lines for orientation; occasionally annotations added to identify features
	.gif /.jpeg format image containing fused imagery and hand drawn graphics / labels.
	Use on board ship to navigation decisions and in Coast Guard traffic control centres to establish recommended routes

	Sea Ice Charts
	GIS ice chart containing polygons in which the ice parameters (concentration, stage of development, floe size) are approximately homogeneous; each polygon has an “egg” code attached that describes the ice parameters
	.gif, .e00 and shapefiles 
	Use on board ship to navigation decisions and in Coast Guard traffic control centres to establish recommended routes; used by shipping company head offices for strategic planning purposes


15. Is there any additional information you don’t currently extract that you would like to extract?  / are there any additional products end users are likely to require in the near future? Please specify.


Currently there are two major classes of marine users of our ice information – those who have access to satellite SAR images (mainly government users such as the Coast Guard) and those who do not (most private shippers).  This is more because of licensing issues than for technical reasons.  Biggest improvement we could make for users is to be able to give them image pixels.


The next major improvement we could make is to have a satellite sensor that could provide ice thickness observations to a reasonable accuracy (within 10-20%).
16. How do you currently supply the products to your end users? Eg via


CIS uses a variety of media including (in decreasing order of volume):

· Web page

· FTP 

· marine radio fax broadcast (paper fax)

· email

· CD / DVD

Section 5: Standards

The use of recognised standard interfaces is essential for achieving maximum interoperability and efficiencies of collaborative data sharing in a distributed system of multiple organisations.

17. Do you use any geospatial data standards, for example:

· data format standards 
· GeoTIFF, JPEG2000 for raster data 
· .E00, GML for vector, data serving 
· Open Geospatial Consortium Web Map Server (WMS)
including any standards specific to your domain? 


Electronic ice charts are produced and distributed using ESRI GIS standards (.e00 export format – while proprietary, it is widely used).  We have adopted that SIGRID-3 archive ice chart format standard adopted by the IICWG which is based on the public shapefile standard and FGDC metadata standard.


Image products are distributed in .gif and .jpeg standard formats.


We have a connection with a central government geodatabase that is based on OpenGIS standards and are moving our architecture in that direction. 
18. Do you create and supply the end user with metadata for the products that are extracted? If yes, have you produced your own metadata profile and is it conformant to a standard metadata schema? Eg 


The SIGRID-3 ice chart standard format we use employs the metadata standard FGDC-STD-012-2002 Federal Geographic Data Committee Content Standard for Digital Geospatial Metadata

19. Which exchange formats do you support? 


Proprietary formats ESRI .e00 export format and Leica Imagine image file format.


Standard formats such as JPEG2000, GeoTIFF,  .gif are supported.
Section 6: Software

An understanding of the software you use to carry out your analysis is required to ensure maximum interoperability can be achieved for any solution that may be proposed.

20. What software do you currently use to process / analyse the imagery?


Leica Imagine bundled together with ESRI ArcGIS in a custom integration.
21. Do you use any proprietary software or is it all Commercial Off The Shelf (COTS)?


Primarily COTS but heavily customised using manufacturers software development kits.  Proprietary software is embedded for special applications such as ingest of various image formats to our database.
Section 7: Data Storage

Storage requirements are important to determine if, how and where data should be made available online or as an archive including mechanisms for data access between the Ice Services. The questions are intended to inform a potential architecture and requirements for a catalogue for data discovery and access.

22. Do you have a requirement to exchange / share derived products with the other ice services?


Yes – we share derived products with the US National Ice Center and with the International Ice Patrol.  
23. Do you have a requirement to share historic data from an archive?


We provide ice chart products to the National Snow and Ice Data Center (World Data Center for Glaciology) in SIGRID-3 format, although once contributed, we do not have to re-access our own archive fro share.  Primary reason for maintaining an archive on-site is to support real-time forecasting operations (which depend on historical analogue conditions).
24. Do you have a requirement to discover data held by other ice services? 


Occasionally – for special projects – we contact other ice services for access to their archived data.  Seamless access would be nice.
25. Is your data currently stored in a spatially enabled database management system? If yes, please specify (including version)


ESRI ArcGIS 9.1
26. Is metadata available for all your data holdings? If yes, have you produced your own metadata profile and is it conformant to a standard metadata schema? 


No.  Generally, data is described by custom metadata.  A specific set of ice charts is produced in SIGRID format using FGDC-compliant metadata

27. Do you have a specific requirement to retain the original imagery in your own data repository or would it be feasible to hold it centrally and to only have access to ‘Value-Added’ Products supplied centrally? 

 
Depends largely on speed of access to the archive.  We generally need “instantaneous” access to imagery within the past month.  Beyond that, slower access, measured in hours, is desirable (days may be acceptable).
Section 8: End Users

Digital products created for end users could be provided across the internet, through a thin web client application providing basic functionality such as 

· Pan, zoom in / out

· Printing

· Redlining / graphics tools

28. Do your end users have a requirement to overlay and switch between multiple imagery sources, products and vector datasets?


Generally, users have not expressed such requirements.  However, we believe that if they were given access to such features, they would very quickly become essential.  The major application on the horizon is the integration of ice information into Electronic Navigation Charts where the information can be manipulated for display in a similar manner to other navigational data.
29. Would the ability to view the products via a web based browser application suit the requirements of your end users?


It would suit some – mainly land-based users, such as those supporting shipping operations.  Web-browsing is becoming more commonly available on ships at sea but is still largely seen as an unnecessary expense.
30. If so what additional functionality would they require?


Most users want to use ice information in conjunction with their other business requirements – such as vessel route planning or determining a fishing area.  It would be very valuable for them to be able to import ice into their own business environments.


It could also be valuable to some users to be able to interrogate an ice chart to determine ice parameters at a specific point ir, along a line or within an area – product would be a text or visual description (such as a picture?) of the ice at the place of interest.
� Filters and portrays spatial data to return static maps eg PNG, JPEG 
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