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Why Is This Happening?
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A=R*K*LS*C*P

6 4/25/2019

A= Average Annual Soil Loss

R= Rainfall factor (Constant?)

K= Soil Erodibility (Measured on site)

LS= Length Slope (measures on site)

C= Cover factor (based on practices)

P= Protection factor (based on 

practices)



Why This Matters? – Impacts To Rivers
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Why This Matters? – Impacts To Storm ponds and Pipes
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Why This Matters? – Impacts To Storm ponds and Pipes
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Why This Matters – Drinking Water
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Why This Matters – Recreation and Fish Health
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Research and Literature Review
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Rain gauges – Huntington Hills station



Updating R values

•e=0.119 + 0.0873 log10 I

•E=σ𝑘𝑝 𝑒kΔVk

•R=EI
* Units for the R-value are (MJ*mm/Ha*H*Y) and were 
intentionally left out of both the presentation and 
paper for readability. This is typical for similar papers
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x30

Running the Data



The Risk to Calgary and where this study fits
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•F= (σ𝑖=112 𝑝𝑖2)/P

•R-value = 0.7397F1.847

•R-value = 95.77-6.081+0.04770F2

Climate change 



Findings - R-value has increased 2.14 times
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642

300



Findings – Large Year Over Year Fluctuations in R value
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Comparative 22 year average 4.5 to 8.5
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Short Duration High Intensity Rainfall
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• most erosive rainstorms contributed an average of 43% of 

erosive rainfall for the year 

• second most erosive storm contributed an average of 19%



Short Duration High Intensity Rainfall
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• The statistical relationship used to predict erosive rainfall 

in the future may not be applicable in Calgary

• Only moderately successful when tested; tended to 

underrepresent R-value



What This Means – Moving Forward
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What This Means – Estimates May Be Incorrect

Table 2    

Sites approved in 2017 that meet the City of Calgary approval limit (2 tonnes/hectare/year) 

under accepted (300) and calculated (642) R-values 

Variable 

 R-Value 

 Accepted (300) Calculated (642) 

Total Number of sites  181 181 

Number of sites that pass  170 113 

Percent of total that pass  94 62 

Notes: only sites with the area information were included in the totals 
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What This Means – Estimates May Be Incorrect

Table 3     

Difference in estimated sediment approved to enter the storm system based on accepted 

(300) and calculates (642) R-values 

Variable 

 R-value  

 Accepted (300) Calculated (642) Difference 

Yield with controls   1646 3521 1876 

Yield without controls  30575 65431 34856 

Estimated sediment kept out by 

controls  

29091 62254 33163 

Notes: only sites with years where average annual site soil loss has been calculated  
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What This Means – Estimates May Be Incorrect
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What This Means – Future R-values 
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What This Means – Increased Practice Failure 
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What This Means – Erosive Rainfall Is Likely To Increase 
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Conclusions

• The erosive rainfall value 
increased from 300 to 642. Or 
2.14 times. 

• Potential impact of increasing
soil loss by 1,800 tns to nearly 
35,000 tns

• 28% under a carbon reduced 
future and 31% under business 
as usual.

• A small proportion of storms 
contributed a large 
proportion of erosive rainfall

• Designing to a 22-year 
average r value may be setting 
a site up for annual failures.
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My Ask of The City of Calgary

•These findings are 
relevant for the 
Huntington Hills station. 

•The City of Calgary should 
consider carefully  
implementing these 
findings

•Care should be taken prior 
to implementing these 
findings
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My Ask of ESC Stakeholders

• Keep an open mind 

• Remember what it is we 
are all protecting

32 4/25/2019



Questions?
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Contact Info

Ben Ethier

403-268-2082

Ben.ethier@Calgary.ca



Annualized rainfall RCP4.5
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Annualized Rainfall RCP 8.5
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Comparative annualized 4.5 to 8.5

36 4/25/2019 Add a footer

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300

2
0

18
2

0
19

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

30
2

0
31

2
0

32
2

0
33

2
0

34
2

0
35

2
0

36
2

0
37

2
0

38
2

0
39

2
0

4
0

2
0

4
1

2
0

4
2

2
0

4
3

2
0

4
4

2
0

4
5

2
0

4
6

2
0

4
7

2
0

4
8

2
0

4
9

2
0

5
0

2
0

5
1

2
0

5
2

2
0

5
3

2
0

5
4

2
0

5
5

2
0

5
6

2
0

5
7

2
0

5
8

2
0

5
9

2
0

6
0

2
0

6
1

2
0

6
2

2
0

6
3

2
0

6
4

2
0

6
5

2
0

6
6

2
0

6
7

2
0

6
8

2
0

6
9

2
0

70
2

0
71

2
0

72
2

0
73

2
0

74
2

0
75

2
0

76
2

0
77

2
0

78
2

0
79

2
0

8
0

2
0

8
1

2
0

8
2

2
0

8
3

2
0

8
4

2
0

8
5

2
0

8
6

2
0

8
7

2
0

8
8

2
0

8
9

2
0

9
0

2
0

9
1

2
0

9
2

2
0

9
3

2
0

9
4

2
0

9
5

2
0

9
6

2
0

9
7

2
0

9
8

2
0

9
9

2
10

0

0

100

200

300

400

500

600

700

800

900

1000

2
0

18
2

0
19

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

2
0

2
5

2
0

2
6

2
0

2
7

2
0

2
8

2
0

2
9

2
0

30
2

0
31

2
0

32
2

0
33

2
0

34
2

0
35

2
0

36
2

0
37

2
0

38
2

0
39

2
0

4
0

2
0

4
1

2
0

4
2

2
0

4
3

2
0

4
4

2
0

4
5

2
0

4
6

2
0

4
7

2
0

4
8

2
0

4
9

2
0

5
0

2
0

5
1

2
0

5
2

2
0

5
3

2
0

5
4

2
0

5
5

2
0

5
6

2
0

5
7

2
0

5
8

2
0

5
9

2
0

6
0

2
0

6
1

2
0

6
2

2
0

6
3

2
0

6
4

2
0

6
5

2
0

6
6

2
0

6
7

2
0

6
8

2
0

6
9

2
0

70
2

0
71

2
0

72
2

0
73

2
0

74
2

0
75

2
0

76
2

0
77

2
0

78
2

0
79

2
0

8
0

2
0

8
1

2
0

8
2

2
0

8
3

2
0

8
4

2
0

8
5

2
0

8
6

2
0

8
7

2
0

8
8

2
0

8
9

2
0

9
0

2
0

9
1

2
0

9
2

2
0

9
3

2
0

9
4

2
0

9
5

2
0

9
6

2
0

9
7

2
0

9
8

2
0

9
9

2
10

0



Findings- Climate Change – RCP 8.5 (Business as usual)
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Findings - Climate Change – RCP 4.5 (Climate 

Stabilization by 2100)
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