Support the spread of good practice in generating, managing, analysing and communicating spatial information

Module: [M09 - Scale Mapping and Surveying]

Unit: [M09U04 - Compass Survey]

Exercise No. 4: Measuring Slope and Making Slope Conversions
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Developed by: Alix Flavelle

Objective:


To explain why slope distance and horizontal distance differ, to measure slope and to calculate horizontal distance from a given slope distance and slope angle

Time:


60 minutes

Materials:


Metre tapes, paper, pencils, scientific calculator or cosine table, slope measuring device 

Procedure:

· Divide the group into as many small groups as possible with each group having a metre tape. 
· Ask the members of each small group to measure the difference between slope distance and horizontal distance in the following way: One member of the group stands on a chair with the end of the metre tape. Another member stands about 4-5 metres away, pulls the metre tape tight and measures the distance. Then the person gets off the chair, stands right beside it and the other measures the distance again. Note the difference in distance. Make sure that everyone is holding the metre tape at the same height on their bodies for every measurement. 

· Find a place where members in each group can stand about 20 metres apart on a slope. If there is no sloping ground, have one person stand on a balcony or on some stairs while the other person stands on the ground. 

· Have the group member’s measure and record the slope distance with a metre tape. Then, measure and record the slope angle with whatever device is available. It may be a sighting clinometer, a compass with slope needle, a protractor and straight-edge or a handmade clinometer. 
· Have the groups take their measurements and calculate the horizontal distance using the following equation: 

Horizontal distance = slope distance x cosine of slope angle

· Photocopy the equation and cosine tables below for each small group. 

Tips and options: 

· Draw a diagram of slope distance as shown below and write the above equation on a flip chart for trainees to see. 

· If available, use a variety of different slope measuring devices such as the needle on a compass, a clinometer or a hand-held protractor. Discuss which ones are easier to use and which are more accurate and why.

· Note that using the protractor is a visually clear way of seeing the slope angle. 

· Write several imaginary measurements of slope distance and slope angle (e.g. 40 metres with a slope of 24o) on a blackboard or flipchart and have trainees calculate the horizontal distance.
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Equation for slope conversion 

Horizontal distance = slope distance x cosine of slope

Cosine Tables 

1. Cosine for slope angle in degrees

	Slope degrees
	Cosine
	Slope

degrees
	Cosine
	Slope

degrees
	Cosine

	10
	0.9849
	22
	0.9272
	34
	0.8290

	11
	0.9816
	23
	0.9205
	35
	0.8192

	12
	0.9781
	24
	0.9135
	36
	0.8090

	13
	0.9744
	25
	0.9063
	37
	0.7986

	14
	0.9703
	26
	0.8988
	38
	0.7880

	15
	0.9659
	27
	0.8910
	39
	0.7771

	16
	0.9613
	28
	0.8829
	40
	0.7660

	17
	0.9563
	29
	0.8746
	41
	0.7547

	18
	0.9511
	30
	0.8660
	42
	0.7431

	19
	0.9455
	31
	0.8572
	43
	0.7314

	20
	0.9397
	32
	0.8480
	44
	0.7193

	21
	0.9336
	33
	0.8387
	45
	0.7071


2. Cosine for slope angle in percent

	Slope

percent
	Cosine
	Slope

percent
	Cosine
	Slope

percent
	Cosine

	10
	0.9950
	46
	0.9085
	74
	0.8038

	15
	0.9889
	48
	0.9015
	76
	0.7962

	20
	0.9805
	50
	0.8944
	78
	0.7885

	22
	0.9766
	52
	0.8872
	80
	0.7809

	24
	0.9724
	54
	0.8799
	82
	0.7733

	26
	0.9678
	56
	0.8725
	84
	0.7657

	28
	0.9630
	58
	0.8650
	86
	0.7582

	30
	0.9578
	60
	0.8575
	88
	0.7507

	32
	0.9524
	62
	0.8499
	90
	0.7433

	34
	0.9468
	64
	0.8423
	92
	0.7359

	36
	0.9409
	66
	0.8346
	94
	0.7286

	38
	0.9348
	68
	0.8269
	96
	0.7214

	40
	0.9285
	70
	0.8192
	98
	0.7142

	42
	0.9220
	72
	0.8115
	100
	0.7071

	44
	0.9153
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