English version

Speed Mapping Challenge - from data to chart
Guidelines/rules
1)

Goal:

Using open data and free software only, prototype a cartographic production chain. Test your production
chain on 2 of the 5 areas of interest (among the proposed sites). Publish your map and present your
methodology.

2) Who can participate?
The competition is international and is open to university and college students (Undergraduate, Master,
PhD). A team must be composed of 2 to 4 students.
The best ideas often come from where they are not expected. We therefore encourage the formation of
multidisciplinary teams (bonus points, see section 5) Evaluation criteria) but do not require it.
To participate, you must register your team before 22 April 2022 via the following link:
https://forms.office.com/r/Jebnx5Wc7b. You must provide the names and affiliations of the team
members.

3) Timetable:
19 March 2022: announcement of the "Speed Mapping Challenge - from data to chart" and opening of
registration
23 March 2022: publication of guidelines/rules
28 March 2022: announcement of mentors
Week of March 28, 2022: unveiling of the 5 areas of interest
4 April 2022: official start of the competition
22 April 2022: registration closes
6 May 2022: competition closes and deliverables sent to the evaluation committee
13 May 2022: announcement of the 3 winning teams
Week of June 6, 2022: Canadian Hydrographic Conference 2022 - presentations of the 3 winning
solutions. The 3 winning teams are invited to present, in person or remotely, their solutions at CHC-2022.

4) Deliverables:
You will have to produce 2 electronic navigation charts according to the expected specifications (see
section 9) Chart specifications). You will have to present your methodology (the format is up to the
participants - report, presentation, video, etc.) in order to explain the functions of your cartographic
production chain.
You must submit your deliverables (2 charts + methodology) to the evaluation committee before 6 May
2022, by sending an email to the following address: speedmappingchallenge@gmail.com.

5) Evaluation criteria:
The proposed charts and production chains will be evaluated by a panel of experts from academia,
industry and the Canadian Hydrographic Service, among others.
The cartographic representation, methodology and team composition will be evaluated according to the
criteria and weighting below.
Cartographic representation (60%)
See section 10) What is a good navigational chart? for more details.
Accuracy of the map (40% distributed as follows)
-

Safe bathymetric contours (20%)
Safe sounding selection (15%)
Topology (5%)

Legibility of the map (20%)
-

The elements that make up the chart are well chosen. The chart is legible and understandable at a
glance (the navigator has only a few moments to make a decision).

Methodology (30%)
Flexibility (the methodology is applicable to different sites) (10%)
Robustness (the result obtained is repeatable and stable) (10%)
Effective use of free software and open data (10%)
Team composition (10%)
Multi-disciplinary or multi-level academic (e.g. Undergraduates and Masters) (5%)
Inter-university (5%)

6) Prizes:
The 3 best solutions will be rewarded.
1st prize

2nd prize

3rd prize

Award

5000 CAD $

2000 CAD $

1000 CAD $

Presentation of the proposal at CHC-2022

X

X

X

Free access to CHC-2022

X

X

X

Accompaniment by an editorial board for the
publication of an article in the IHR journal

X

7) Permitted data sources:
Only open data sources can be used. Below is a non-exhaustive list of relevant open data:
CHS NONNA Bathymetric Data: Canadian Hydrographic Service Non-Navigational (NONNA)
Bathymetric Data - Open Government Portal (canada.ca)
Topographic Data of Canada - CanVec Series: Topographic Data of Canada - CanVec Series - Open
Government Portal
Sentinel-2 Satellite Imagery: Sentinel Data Access Overview - Sentinel Online - Sentinel Online (esa.int)
List of Lights, Buoys and Fog Signals: List of Lights, Buoys and Fog Signals (notmar.gc.ca)

8) Proposed sites:
Site#

Limits

GeodeticDatum* /
Chart Datum (CD)
Separation::

High Water Level
(HWL):

1- Pacific Region (tidal
waters)

will be unveiled the
week of 28 March
2022

-3.99m (CGVD28 is
3.99m above CD - best
approx.)

-8.15m (HWL is 8.15m
above CD)

2- Great Lakes Region
(inland waters)

will be unveiled the
week of 28 March
2022

+183.20m (IGLD85 is
183.20m below CD)

-0.93m (HWL is 0.93m
above CD)

3- Quebec Region (inland
waters)

will be unveiled the
week of 28 March
2022

+100,1m (CGVD-2013
is 100,1 below CD)

0 (HWL=CD - best
approx.)

4- Newfoundland Region

will be unveiled the

-0.68m (CGVD28 is

-1.47m (HWL is 1.47m

(tidal waters)

week of 28 March
2022

0.68m above CD)

above CD)

5- Ottawa Region (inland
waters)

will be unveiled the
week of 28 March
2022

+40.53m (CGVD-2013
is 40.53m below CD)

-2.44m (HWL is 2.44m
above CD)

* the GeodeticDatum could be depending on sites: CGVD28, CGVD-2013 or IGLD85

9) Chart specifications:
Chart format:
GeoJSON

Chart horizontal reference system:
WGS84

Chart vertical datum:
Chart Datum for depths and drying heights
The Chart Datum is the vertical reference level to which all depths (A in the image below) and drying
heights (B in the image below) on the chart are related. Z is counted positively downwards.
High Water Level for elevations and clearances
The High Water Level is the vertical reference level to which all elevations (C in the image below) and
clearances (D in the image below) on the chart are related. Z is counted positively upwards.

Units:
Meter
Compilation scale:
1:15 000
Chart content:
The chart shall contain the following cartographic elements: 1) coastline; 2) land areas; 3) bathymetric
contours; 4) depth areas; 5) sounding selection; 6) aids to navigation and 7) unsurveyed areas (if
applicable).
The image below shows an example of a chart on which all these expected cartographic elements are
represented.

① Coastline
The coastline connects along a polyline all elevations whose value is equal to the HWL observed for the
charted site.
② Land Areas
Land areas represent areas that are never covered by water.
Land areas should be represented according to the following color ramp:
land area

Buff (code Hex = #CCC57B)

③ Bathymetric Contours
Bathymetric contours connect depths of the same value along a polyline. There are 7 bathymetric contour
values (0m, 2m, 5m, 10m, 20m, 50m, 100m).
The depth value of a contour must be transferred regularly along the polyline.
④ Depth Areas
Depth areas group together within a polygon all the depths of a given interval. There are 8 depth area
intervals (<0m; 0m-2m; 2m-5m; 5m-10m; 10m-20m; 20m-30m; 30m-50m; 50m-100m).

The depth areas should be represented according to the following color ramp:

<0m (drying areas)

Green(code Hex = #8FBF93)

0m-2m

Blue#1 (code Hex = #81C3E2)

2m-5m

Blue#1 (code Hex = #81C3E2)

5m-10m

Blue#2 (code Hex = #A7E0E9)

10m-20m

Blue#3 (code Hex = #B6EBDB)

20m-30m

Blue#4 (code Hex = #D8F4E1)

30m-50m

Blue#4 (code Hex = #D8F4E1)

50m-100m

Blue#4 (code Hex = #D8F4E1)

⑤ Sounding Selection
The sounding selection is a choice of critical, significant and dressing depths.
Critical soundings are used to justify shoals, shipping lanes, quaysides and anchorages.
Significant soundings are used to complete the contours when these are not sufficient to describe the
complexity of the seabed.
Dressing soundings are used to "beautify" the chart and are chosen at the discretion of the participants.
The sounding selection should be represented according to the following symbology:

0m and less

Depths less than 0m (drying heights) are shown
underlined with decimetric precision rounded up
to the next decimal place. For example 1.85m
drying height is shown as 19

19

0m to 30m

From 0m to 30m depths are shown with
decimetric precision rounded down to the
nearest decimal place. For example 12.46m is
shown 124

30m and more

Depths greater than 30m are shown with metric
precision rounded down. For example 33.4m is
shown as 33

124
33

⑥ Aids to Navigation
Only the following aids to navigation will be considered: towers, masts, buoys and landmarks (church
spire, telecommunication tower, etc.).
⑦ Unsurveyed Area
The unsurveyed areas represent the areas for which no bathymetric data are available.
Topology:
The chart is composed of 3 geometry types: polygons, polylines and points.

Polygons

Polylines

Points

Land Areas

Coastline

Sounding Selection

Depth Areas

Bathymetric Contours

Aids to Navigation

Unsurveyed Areas
The chart must consist of a combination of topologically valid polygons. Polylines must also be
topologically valid, i.e. closed or attached to the edges of a polygon or the chart frame.

10)

What is a good navigational chart?

In the context of this competition, we will adopt the following definition of a good navigational chart:
A good navigational chart is a simplified but safe representation of our knowledge of the bathymetry
(seabed topography).

Knowledge of the bathymetry (left); cartographic representation (right)
With the help of a careful choice of contours and soundings, a good chart should show:
-

the general configuration of the seabed topography
the dangers to navigation

Many rules exist to govern the way cartographers make a navigational chart. The IHO S-4 standard
consolidates all these rules in order to standardize the practice internationally. We will focus here on two
main rules that you should try to follow when choosing contours and soundings:
-

Bathymetric contours and sounding selection must complement each other (map legibility)
No measured depth should be shallower than the interpolation made from the bathymetric
contours and sounding selection (safe contours and sounding selection)

