
 

 

 

Erosion Rate Calculations: 

The baseline erosion rate was calculated using a modified version of the Revised 

Universal Soil Loss Equation (RUSLE). This is an updated version of the Universal 

Soil Loss Equation (USLE) first developed by W.Wischmeier and D.Smith (1978 – 

link) and uses the same base equation, shown below: 

A = R * K * LS * C * P 

Where: 

A is the annual soil loss per unit area; 

R is the rainfall erosivity factor; 

K is the soil erodibility factor; 

LS is the slope length and steepness factor; 

C is the cover management factor; and 

P is the supporting practices factor. 

 

The rainfall erosivity factor R was obtained from Klik et al, 20151. This provided R-

factors for 600 weather stations across the entirety of New Zealand. The app then 

uses the co-ordinates of the grower to triangulate a localised R-factor based on 

the nearest three stations. 

The K factors were established using soil texture classes from Dr. Paolo Bazzoffi’s 

USLE calculator. 

The LS factor was determined for each row slope and row length using equations 

from: Basher, L. 2016. Erosion mitigation and prediction on cropland. Landcare 

Research. 

 
1 Klik, A., et al. 2015. Spatial and temporal distribution of rainfall erosivity in New Zealand. Soil Research v.53. DOI: 

10.1071/SR14363. Link. 
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The C factor was set based on the selection of ground cover as pasture or 

cropping. Both factors were obtained from Basher et al, 20162. The C factor for 

pasture is set to 0.02, whilst for cropping it is set to 0.33. Whilst both, and 

especially cropping, can have a wide diversity of C factors based on crops selected 

and operations conducted over the course of a year, inputting the numerous 

factors required to get a custom C factors would have added a large degree of 

complexity to the app. Therefore, these general factors were selected to ensure 

simplicity and usability of the app without sacrificing too much accuracy. 

The P factor represents the influence of conservation cropping practices and 

surface roughness on soil loss. As this is highly variable, the P factor was set to a 

default of 1.0 in the app, indicating bare earth without erosion and sediment 

control measures, which are considered separately as Load Reduction Factors 

(LRFs). 

The Sediment Deposition Ratio (SDR) is used to calculate the proportion of 

sediment generated that gets to the bottom of the row, which becomes the 

Sediment Yield (SY) in waterways. An SDR of 1.0 indicates that all sediment that is 

generated on the paddock over the course of the year ends up at the bottom of 

the row in drains or sediment control devices. This is clearly not the case in 

reality, as sediment is often captured along the bottom of wheel tracks and within 

the topography of a vegetable row – which is not uniform along its entire length.  

Unfortunately, calculating SDR is extremely challenging due to the large number 

of factors influencing sediment deposition. For the app, the SDR was calculated 

using a simple method collected from a literature review on methods to calculate 

SDR3. This method uses the slope of the main stream channel and two constants 

to calculate the deposition ratio. The formula is shown here:          

SDR = 0.627 * Slope (%)0.403 

Note that this does not consider other factors such as surface roughness or 

paddock lengths but was found to be the best equation for our purposes, and the 

inclusion of an SDR factor in the app dramatically reduces outputted erosion 

rates. 

 
2 Basher, L., et al. 2016. Scientific basis for erosion and sediment control practices in New Zealand. Link. 
3 Ouyang, Da., Bartholic, J. 1997. Predicting Sediment Delivery Ratio in Saginaw Bay Watershed. Institute of Water 
Research, Michigan State University. Link. 

https://www.gdc.govt.nz/assets/Files/Freshwater-Plan/Landcare-Research-scientific-basis-for-erosion-and-sediment-control-practices-in-NZ.pdf
http://www.iwr.msu.edu/rusle/sdr/sag-sdr.htm


 

Mitigation Measure Factors and Assumptions: 

Load reduction factors 

The Load Reduction Factors (LRFs) used in the app come from several sources and 

are applied to the result of the RUSLE and SDR components of the model. 

The estimate of efficacy of Cover Crops in reducing erosion assumes they reduce 

erosion by 60% during 1/3 of the year, resulting in a 20% reduction in erosion 

over the course of the year. 

The estimate of efficacy of Wheel Track Ripping and/or Dyking assumes they 

reduce erosion by 90% during 1/3 of the year, or by 30% over the course of the 

year. 

The estimate of efficacy of Minimum Cultivation assumes it reduces erosion by 

50% during 1/3 of the year or by 17% over the course of the year. 

The efficacy of Sediment Retention Ponds (SRPs) was determined from the SFF 

project Don’t Muddy the Water (2019). Table 1 shows the efficiencies of different 

sized SRPs (as percentages of their catchment areas) at detaining suspended and 

total sediment.  

Table 1. Sediment reduction efficiencies by trap size 

 Trap Size 
Trap efficiency (fraction of sediment reduced) 
All sediment Suspended Sediment 

2.0% 1 1 
1.0% 0.997 0.93 

0.5% 0.993 0.88 

0.25% 0.991 0.73 
 

The efficacy of Vegetated Buffer Strips comes from an equation in Xuyang et al, 

20094. The equation is outlined below for slopes of ≤10% with grass only (a) and 

for slopes of >10% with grass only (b): 

(a) Y = 21.7 + 2.0 × Xslope+ 61.0 × (1 – e-0.35 × Xwidth) 

 
4 Xuyang, Z., et al. 2009. A Review of Vegetated Buffers and a Meta-analysis of Their Mitigation Efficacy in Reducing 
Nonpoint Source Pollution. J.Environ.Qual. 39:76–84 (2010). doi:10.2134/jeq2008.0496. Link. 

http://agis.ucdavis.edu/publications/2010/A%20Review%20of%20Vegetated%20Buffers%20and%20a%20Meta-analysis%20of%20Their%20Mitigation%20Efficacy%20in%20Reducing%20Nonpoint%20Source%20Pollution.pdf


 

(b) Y = 79.7 – 3.8 × Xslope+ 61.3 × (1 – e-0.35 × Xwidth) 

Where;  

Y = Removal efficacy (%),  

Xslope = Slope (%), and 

Xwidth = Width (metres) 

This equation was determined to overestimate the sediment reduction 

capabilities of vegetated buffer strips in many real-world horticultural 

applications, so an ‘Integrity of buffer’ factor is applied to the results of the 

equation. This is a user-input value which specifies the percentage of the area of 

the buffer strip that is performing properly, once channelisation and preferential 

flow is considered. Further research on the effectiveness of buffer strips is 

necessary for a more elegant solution, and users are advised to not overestimate 

the effectiveness of their buffer strips. 

 

 


