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Unit 5 - Navigation
Welcome to Unit 5 of your Trail Mountain Bike Leader Resource.  Due to its size, this section is split into 2 parts, of which this is the second.  This section of your resource is designed to aid your role as an excellent CTC mountain bike leader now and in the future.  You should find that you need to refer to it regularly even when leading often, as its content is entirely applicable to your circumstances.

This resource is made up of several individual sections, which this is a section of part 3:

1. Information on the Trail Mountain Bike Leader Award, how this fits within the National Mountain Bike Leader Award Scheme and the National Mountain Bike Skill Awards.

2. CTC products and services and how these improve and enable the environment for all cyclists and mountain biking.
3. Best practice information and principles for each section of the Trail Leader Award Scheme.  These sections are presented in the same unit order as the qualification itself.
4. Your Logbook for the recording of future personal and leading rides that you undertake, and ensuring your CPD is recorded

5. Pro-formas and exemplar forms for you to use in applying CTC’s best practice in documenting your methods.

All sections are available separately as downloads from Trail Leader Resource page.
CTC

CTC, the national cycling charity administers and provides the National Mountain Bike Leader Award Scheme as a National Governing Organisation.  Its purposes in doing this are to enable best practice in activity provision and accessibility to help engage millions of people in mountain biking and cycling.

At CTC:

1. We protect cyclists

2. We inspire people to cycle

3. We promote cycling

4. We operate a highly effective organisation

CTC provide a wide range of services to assist Mountain Bike Leaders both in their role as leaders and as individuals. More information about CTC is available in the CTC support and services downloadable documents and at www.ctc.org.uk.
Section 3 - Best Practice Guide

This section is made up of all the units that comprise the Trail Leader Award qualification and is a guide to implementing best practice in these core areas. Each section covers all aspects of how to plan and deliver led rides safely to a high level of competence. You should refer to this section regularly as its content is of key importance to keeping you at the appropriate standard for mountain bike leading. It can also be used as a tool to outline essential aspects of mountain bike practice and safety to the individuals you are working with.

Each unit covers a select area of importance with sub sections underlining the key points that fall under that heading. The units are ordered as follows:
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Unit

Title






Unit 1:  
Ride preparation
Unit 2:  
Riding ability 
Unit 3:  
Instruct others riding skills
Unit 4:

Trailside maintenance 
Unit 5:

Navigation
Unit 6:  
Pre-ride checks
Unit 7: 
Leading groups
Unit 8:  
Dealing with emergencies
Unit 9:  
Environment

Unit 10:  
Ending the ride
Each unit can be downloaded from the Trail Leader Award Resource page.
Unit 5:  Navigation

Navigation equipment
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	OS maps, 1:50,000 and 1:25,000 scale
	Bearing compass
	Cycle speedo


For the purposes of CTC Mountain Bike Leader Awards, candidates should know how to use OS maps, bearing compass’ and a cycle speedo in relation to mountain biking navigation:
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	GPS
	Smartphone


It may also be useful to you to understand and be able to use a GPS (Global Positioning System) unit and smart phone apps.  However as these are electronic and battery operated, are subject to possible malfunction. As a result, you should primarily have the equipment and skills to use ‘traditional’ navigating equipment.
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Using maps

Map scale
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1:25,000 means a measurement of 1 on the map is equivalent to 25,000 of the same distance on the ground. For example, 1mm on the map = 25,000mm or 25m on the ground.  Obviously for a 1:50,000 map, 1mm on the map equates to 50m on the ground.  

All UK topographical maps show a grid of parallel lines (called gridlines) heading north-south (called Eastings as their numbers increase as you go eastwards) and east-west (called Northings). These are always 1km apart, not matter what the map scale. The edge of the map shows not only the gridline number, but identifies 100m sections in between.

Measuring Distance
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For both map types, grid squares are the most effective means of measuring distance.  For a guide route length, use the grid squares of 1km distance to provide guidance in determining 1km sections of your route. For a more accurate measurement, you can use a map measuring tool, or set a route up on an electronic map, and check the route properties.

Grid References:
Each gridline is numbered allowing each 1km square to be given a grid reference. Each grid square can be further divided into ten segments along each side. A grid reference is determined by taking the position reference from the west, followed by the position reference from the south.
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Contours:

Contours indicate points on the ground at the same height above sea level.  This enables the 3D landscape to be represented on a 2D map, as shown right.

Use contours to gauge the severity of a ride in terms of climbing and descending.   Obviously the closer the contours the steeper the ground.  Contours also show the shape and angle of the ground across areas, enabling you to identify your location accurately.

Use the rule of finger to determine a hills' steepness (about 5 or more contours (=50m) under a finger (=approx 400m in distance on a 1:25,000 scale map) means a steep hill).

Setting of the map:


The map should always be orientated in relation to the ground.  This should be the first thing that happens every time the map is viewed.  Use both landmarks and features or the compass to aid you in setting the map.

Checkpoint:

A local feature (track junction, crag etc.) which can be mentally ticked off once being reached.  Checkpoints should be set at regular intervals to enable you to keep track of your position on the route.

Relocation:

Use local landmarks and features to find your position after moving past or not reaching your next checkpoint. With practice, this can become a very effective skill, particularly when used in combination with a speedo recording the distance travelled.

Poor visibility/night navigation:

Use close landmarks and other features (e.g. distant main roads may be streetlight).  Appreciate distance and variation in height. Be very attentive to the surrounding area and features. Use of your cycle speedo in these circumstances is highly recommended, so that each leg is measured from the map and judged on the ground.  Navigation and travel in these conditions is slow, and night riding is best undertaken on well known and pre-ridden routes.

Using the compass
For the purposes of the Trail Leader Award, the compass is used for one task: setting (sometimes called orientating) the map so that it is in the same orientation as the ground, and therefore features and directions relate.

Situations where using a compass to orientate the map are more likely include circumstances where visibility is limited (for example, within forests, housing estates or in fog), or where precise clarification of a route direction is needed.

There are various navigation compass’ available such as those from Silva. A suitable compass will be accurate, have a base plate, direction of travel arrow and a rotating bezel with degree markings on.

Setting the Map:

1. Place the compass on the map, pointing the baseplate to the north of the map.

2. Hold the map flat and horizontal, so the magnetic needle can move freely.

3. Rotate the map until the red end of the magnetic needle points to the top (north) of the map.

To orientate the map more accurately:

1. Rotate the compass bezel so that the chevroned arrow lines up with the direction of travel arrow.

2. Place the compass on the map, with one edge along an Easting (a grid line running north/south).  The direction of travel arrow should point to the north of the map.

3. Place the map flat and horizontal.

4. Rotate both map and compass until the red end of the magnetic needle sits over the top of the chevroned bezel arrow.

Notes on use of the compass:

The compass is designed to use the magnetic field of the earth. Whenever using the compass, bear in mind that many objects may affect the magnetic field around the compass. Such objects are made from ferrous metal, and can include simple unobtrusive things such as zips or watches, but also and significantly, bikes frames and components made of steel.

Ensure that you do not try to use the compass close to your bike. 
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Using your Cycle Speedo and other electronic devices
Often underrated and underused, the cycle speedo is a key navigational aid to mountain bikers and leaders. An accurate measurement of distance travelled is a very useful contribution to effective navigation, when combined with distance measurement from the map.

To use your speedo accurately ensure that:

· It is set to km rather than miles
· It has been calibrated effectively to match your wheel size and tyre.  Note that changing your tyre to one of a significantly different size will change your measurement noticeably. 
· You will need to account for small variations in incline and not riding in a straight line, or carrying the bike at any point.
· You will need to measure accurately from the map.
With these factors in place, you should be able to measure within +/-2%.

A decent speedo needs only to indicate distance and average speed. On higher level models, you may be able to measure an overall distance for your route, as well as independent short sections.

Average speed is a particularly useful indicator of your groups likelihood to return early, on time or late as you ride. Ensure that your speedo is set to calculate average speed from start to finish and not just the time you are riding, as this gives an inaccurate figure of actual travelling speed.

GPS

Global Position systems (GPS) is a well used tool on the bike with the rise of GPS based Speedometers integrated on your handlebars means easier navigation and accurate distance measurement with the ability to read altitude.

GPS systems can help significantly during your pre ride as you can load your route and follow it.  Many devices allow useful navigation functions such as displaying OS or other mapping, and the ability to access grid references easily. 
All devices offer precise speed and distance measurements for successful navigation, which are usually an improvement over the cycle speedo (albeit at a significant cost).
Mobile Phone applications
Smartphones incorporate GPS functionality enabling apps to support your navigation requirements.  Few of these include decent mapping (often just road based maps such as Google are incorporated).  Some electronic maps incorporate apps enabling full topographical map downloads, such as Memory Map.
If you choose to use a smartphone based navigation system, bear in mind that these are particularly heavy on battery use and if your ride is much more than 4 hours, your phone battery may well be compromised.  You should of course prioritise your phone for its intended use, especially in the event of emergencies.
	

	ViewRanger
Topographical map covering the world.

Download map tiles or use via your 3G signal.

Routes can be followed, recorded and viewed on the website too

	

	Memory Map
UK coverage at a range of scales.

OS mapping through 3G network, map tiles, or transferring map sections from your PC software.

This works well when using a map section transferred from your PC.

Routes can be embedded via email and followed by keeping an eye on the map.  Setting routes on the app is difficult and inaccurate.

Grid reference facility

	

	OutSide

OS mapping through 3G network so subject to good signal and data download charges.
Also includes compass heading and grid reference information

	

	Heading
Plain and simple, describes your compass bearing.

	

	Strava
Designed primarily for training and inter-user competition, but it does provide a good record of your route which can then be exported to your PC mapping software.
Provides access to a Google based map.

	

	Toms Trails
Plain and simple, provides instant and accurate UK grid reference or latitude and longitude across the world.


Other apps below can also be useful for mountain bikers and leaders.

	

	St Johns Ambulance
Simple first aid and emergency support for a range of basic and life support requirements.


Of course there are plenty of other apps to choose from, and more being developed ongoing, so keep your eyes open for useful support through the CTC news channels and your app store.

Notes on navigation

Navigating by mountain bike is a specific skill that requires practice.  With the emphasis on pre-riding, the vast majority of your navigating is likely to take place during these rides rather than with your groups.  Even where you are riding routes you know, it is important to maintain your navigation skills through practice. These are best undertaken via:

· Stopping at any junction or point of note on a ride and relocating your position on the map. Ensure that you ask yourself why am I there – what is actually telling me that, rather than making assumptions
· Going to a new or unknown area, where you have to use navigation to ride your prepared route.

Further information on using OS maps for navigating is available at CTC’s Leader Resources page

Route identification and preparation

Routes for rides should be chosen according to their suitability for the experience and skill level of the group and the leader. Bear the following points in mind:

· That the route falls within the Trail Leader specification of limits (height, remoteness, non-technical, defined tracks).
· Physical demands of the route (amount and severity of climbing, route length).
· Variety within the ride.

· Route contingencies or modifications available.

· Points of assistance.

· Route sustainability (avoid areas of high use, or high wear rate, particularly when wet).
As you know, some of these elements can only be identified through actually riding the route, although others can be identified from the map beforehand. Route contingencies should be identified to ensure that the route remains within the Trail Leader specific of limits and modifications to the route can be made to suit the group and where changes to the environment or context are presented.

[image: image14.jpg]



‘Where’s the trail gone?  I’m sure it was there a minute ago!

Contacting CTC
You can contact CTC’s various departments as below:

	CTC National Office


	CTC Education



	General enquiries; Holidays; Finances; Campaigns; Commercial; National strategies; Course booking


	National Mountain Bike Award Scheme; Courses; Qualifications; Technical support



	CTC

Parklands

Railton Road

Guildford

GU2 9JX


	CTC Education

62-68 Thirlwell Road

Sheffield

S8 9TF



	Tel:
0844 736 8450

Email:
cycling@ctc.org.uk 

Web:
www.ctc.org.uk

	Tel:
0844 736 8463

Email:
mtb@ctc.org.uk
Web:
www.ctc.org.uk/education
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Unit 5: Navigation Part 2
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Put together, these form the grid reference 304552.
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Features of a compass





Baseplate





Direction of travel arrow








Bearing reading





Housing or bezel





Magnetic needle





Housing arrow
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CTC Training


62-68 Thirlwell Road, Sheffield, S8 9TF


Tel: 		0844 736 8463


Email: 	mtb@ctc.org.uk
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