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The processes in the central part of the water-
shed (above) are different than those of the 
lower watershed (below). 

Overview of the Factsheet 
7KLV� IDFWVKHHW� LV�SDUW�RI� WKH� WHFKQRORJ\�
WUDQVIHU�IRU�WKH�5XQRII��'UDLQDJH�	�(UR�
VLRQ�3URMHFW��D�%&�&OLPDWH�$FWLRQ�,QLWLD�
WLYH�� 7KHUH� DUH� �� OLQNHG� IDFWVKHHWV� LQ�
WKLV�VHULHV���VHH�VLGH�EDU�DW�WKH�OHIW� 

,Q� FRQYHUVDWLRQV� ZLWK� SURGXFHUV� DQG�
UHDGHUV� WU\LQJ� WR� XQGHUVWDQG� UXQRII���
HURVLRQ� DQG� GUDLQDJH�� ZH� ZLOO� DVN���
SURELQJ�TXHVWLRQV� 
�� :KDW�SRUWLRQ�RI�WKH�ZDWHUVKHG�DUH�ZH�
LQ"�8SSHU��FHQWUDO�RU�ORZHU" 

�� :KHUH� DUH� ZH� LQ� WKH� ODQGVFDSH"�
KQROO��PLGVORSH�RU�GHSUHVVLRQ" 

�� :KDW� DUH� WKH� GRPLQDQW� VRLO� 	� ZDWHU�
IORZ� SURFHVVHV� KDSSHQLQJ� LQ� WKRVH�
ZDWHUVKHG�DQG�ODQGVFDSH�SRVLWLRQV" 

�� :KDW� UXQRII�� GUDLQDJH� RU� HURVLRQ���
LVVXHV�UHVXOW�IURP�WKHVH�SURFHVVHV" 

�� :KDW� W\SHV� RI� PDQDJHPHQW� RSWLRQV�
FDQ�UHGXFH�ZDWHU�UXQRII�	�HURVLRQ" 

�� $UH�WKHUH�RSWLRQV�IRU�PDQDJLQJ�GUDLQ�
DJH�LVVXHV" 

6DVNDWRRQ� &UHHN� :DWHUVKHG� LV� XVHG�
KHUH� DV� D� FDVH� VWXG\� WR� H[DPLQH� WKH�
586/(� IDFWRUV� LQWURGXFHG� LQ� IDFWVKHHW�
��� DW� D� GHWDLOHG� SURFHVV� OHYHO� DV� ZH�
WUDYHO� IURP�WKH�ZHVWHUQ�RU�XSSHU�ZDWHU�
VKHG�WR�WKH�HDVWHUQ�RU�ORZHU�ZDWHUVKHG� 

This study was conducted in the 
Peace River Region of BC and 
the approaches taken can be 
applied to other areas in BC. 

This study was conducted on 
agricultural lands in the 
Peace Region. It was cross 
commodity in scope with 
relevance to cattle / livestock 
operations, grain / oilseeds, 
forage / grazing, and legume / 
grass seed production. 

February 2019 to October 2019 

Geographic 
Applicability 

Commodity 
Relevance 

Project 
Timeline 

Project Objectives: 
1. Assess the extent and nature of current

runoff, drainage and erosion management
practices currently in use in the Peace.

2. Review & summarize relevant management
practices that are not currently used in the
Peace Region (but have potential for
adoption).

3. Identify  the management practices with the
greatest potential (high applicability &
economic feasibility) for adoption in the
Peace  Region.

4. Deliver information to producers through
effective knowledge transfer.

Peace Agricultural 
Adaptation Strategies 
Working Group 
The working groups consist of 
representatives from many 
Peace agriculture organizations 
including:  
Þ BC Branch Canadian Seed 

Growers Association 
Þ BC Grain Producers 

Association 
Þ BC Ministry of Agriculture 
Þ Peace Region Forage Seed 

Association 
Þ Peace River Forage 

Association of BC 
Þ Peace River Regional 

Cattlemen’s Association 
Þ Peace River Regional 

District 

The Peace Agricultural 
Adaptations Strategies Working 
Group is committed to delivering 
Climate Action projects in the 
Peace Region. 

For More Information: 
Factsheets & more info at 

www.bcgrain.com 
www.peaceforageseed.ca 
www.peaceforage.bc.ca 

Project Factsheets: 
#1: Runoff, Drainage & Erosion  
      Project  
#2: Erosion Risk Mapping 
#3: Conversations About   
      Runoff, Drainage & Erosion 
#4: Soil, Water & Residue  

 Management Tools 



RUSLE or Revised
Universal Soil Loss Equation

$� �5�[�.�[�/6�[�&�[�3 
This equation is used to predict 
annual soil losses or A. It can 
also be used to facilitate conver-
sations on how to reduce runoff 
& soil losses. 

Key Factors of RUSLE 
R = rainfall erosivity   
This factor considers the total 
rainfall but also the intensity & 
seasonal distribution. The    
bigger the raindrop size, the 
higher the rainfall  intensity & 
kinetic energy that moves water 
& soil particles.  
K = soil erodibility  
This is influenced by infiltration 
capacity & structural stability. 
Basic soil properties associated 
with high K values are texture 
(silt or very fine sand), structure 
(blocky, platy or massive),   
impervious layers in profile & a  
tendency to crust on surface. 
L =  length of slope 
S = slope steepness or gradient 
The topographic factors are 
often grouped together. The 
complexity of slopes and the 
ratio of rill to inter-rill erosion 
need to be considered.  
C = cover & management  
Cropping systems, vegetative 
cover & surface management 
dramatically influence the 
amount of erosion & runoff.  
Perennial forage crops are as 
effective as undisturbed forests 
and grasslands in protecting soil 
from erosion. This factor also 
considers tillage scheme,     
residue & surface roughness. 
P = practice for erosion control 
A practice or physical structure 
may be needed to guide or slow 
the flow of runoff water. If no 
support practices or structures 
are in place P=1.0.  

On the upper slopes  in the landscapes, crop-
ping/ tillage systems can reduce raindrop 
erosivity & slow down sheet erosion.  
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As soil particles move faster & if there is no 
resistance from the soil/ cropping surface, 
sheet erosion progresses quickly to rill erosion.  

Soil Erodibility 
7KH� VRLOV� DELOLW\� WR� DEVRUE� UDLQGURSV� RU�
PHOWZDWHU� LV� ZKDW� LV� LPSRUWDQW� KHUH��
%RWK� VRLO� WH[WXUH� DQG� RUJDQLF� PDWWHU�
SHUFHQWDJH� DIIHFW� WKH� HDVH� DQG� UDWH� RI�
LQILOWUDWLRQ� LQWR� WKH� SURILOH� EHORZ�� � 7KH�
VWDELOLW\� RI� VWUXFWXUHV� DQG� DJJUHJDWHV�
LV� FULWLFDO� DV� ZHOO�� ,I� WKH� VWUXFWXUH� KDV�
EURNHQ� GRZQ� LQWR� D� FUXVW�� WKLV� ZLOO�
SUHYHQW� ZDWHU� IURP� JHWWLQJ� LQWR� WKH� VRLO�
TXLFNO\�� DV� ZLOO� LPSHUPHDEOH� OD\HUV�
EHORZ�� 6RLO�PDSV� �VHH�H[DPSOH� DERYH��
FDQ�EH�XVHG�WR�SUHGLFW�HURGLELOLW\� 

6RPH� SDUWV� RI� VRLO� TXDOLW\� DUH� D� JLYHQ��
EXW�WKHUH�DUH�VWLOO�SURSHUWLHV�WKDW�FDQ�EH�
PDQDJHG� DQG� LPSURYHG�� )RFXVVLQJ� RQ�
VHHGEHG� FRQGLWLRQV�� OHVVHQLQJ� FUXVWLQJ��
LQFUHDVLQJ�URRW�SHQHWUDWLRQ��HVWDEOLVKLQJ�
JRRG� SODQW� FRYHU� FDQ� DOO� UHGXFH� WKH�
HURGLELOLW\�RI�WKH�VXUIDFH� 

Raindrop Impact & Soil Cover 
6RLO� HURVLRQ�DFWXDOO\�EHJLQV� LQ� WKH�XS�
SHU� ZDWHUVKHG� DQG�RQ�WKH�NQROOV��QRW��
WKH� VHQVDWLRQDO�� H\H� FDWFKLQJ� JXOOLHV��
:KHQ� UDLQGURSV� VWULNH� EDUH� VRLO�� WKH�
SDUWLFOHV� H[SORGH�� ERXQFLQJ� ZDWHU� DQG�
VRLO� SDUWLFOHV� LQ�DOO� GLUHFWLRQV� �XS� WR����
FP�KLJK�	�����FP�KRUL]RQWDOO\��. :KHQ�
UDLQIDOO� LQWHQVLW\� LV�PRUH� WKDQ� WKH�VRLO¶V�
LQILOWUDWLRQ� FDSDFLW\� �L�H�� KRZ� UDSLGO\��
ZDWHU� HQWHUV� WKH� VRLO� SURILOH�� WKHVH���
GLVORGJHG� SDUWLFOHV� PRYH� ZLWK� WKH���
IORZLQJ�ZDWHU��:KHQ�WKLQ�OD\HUV�RI� WRS�
VRLO�VWDUW�WR�PRYH��WKLV�SURFHVV�LV�FDOOHG�
VKHHW� HURVLRQ�� )LQHU� WH[WXUHG�� IHUWLOH�
WRSVRLO� LV� RIWHQ� HURGHG� IURP� WKH� NQROOV�
DQG� PLGVORSHV� WR� EH� GHSRVLWHG� LQ������
GHSUHVVLRQ�DUHDV�DQG�GLWFKHV�RU�PRYHG�
RIIVLWH�ZLWKLQ�ULOOV�DQG�JXOOLHV���$�ULOO�LV�D��
VPDOO�FKDQQHO�XS�WR����P�GHHS�ZKLOH�D�
JXOO\�LV�D�FKDQQHO�GHHSHU�WKDQ����P� 

A Landscape & Processes Approach 
to Understanding Erosion 

Soil Map of the Saskatoon Creek Watershed 
Cross section for detail on page 3 
Colour in text reflects soil map colour 
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Gully Erosion & Slumping 
*XOO\� HURVLRQ� DQG� VOXPSLQJ� DUH�
WKH� GRPLQDQW� SURFHVVHV� LQ� WKH�
ORZHU� SRUWLRQV� RI� WKH� ZDWHUVKHG�
�DQG� RQ� D� VPDOOHU� VFDOH� LQ� WKH�
ORZHU� ODQGVFDSH� SRVLWLRQV� QH[W� WR�
FUHHNV� DQG� ZDWHUZD\V��� $W� WKLV�
SRLQW�� WKH� ZDWHU� DQG� VRLO� PRYLQJ�
IURP� DERYH� LV� RYHUZKHOPLQJ� WKH�
ODQG¶V�DELOLW\�WR�DEVRUE�DQG�FRQWDLQ�
LW�� �VHH� HDVWHUQ� SRUWLRQ� RI�
6DVNDWRRQ� &UHHN� ZDWHUVKHG� RQ�
SDJH���� 

:KHQ� VWHHS� DQG� JXOO\� VORSHV� DUH�
RQ� D� ODUJH� HQRXJK� VFDOH� WR� PDS��
WKHVH� DUH� QRWHG� ZLWKLQ� 6HSWLPXV�
VRLOV� DORQJ� WKH� PDUJLQV� RI� FUHHN�
EDQNV� LQ� WKH� ORZHU� SRUWLRQV� RI� WKH�
ZDWHUVKHGV� 

At this point in the watersheds, rills are 
joining into small gullies. If there is no 
choice but fall tilling a field, tilling across 
the slope & leaving the surface rough 
can slow the speed of water moving & 
detaching soil particles. Anything that 
creates a “speed bump” in the landscape 
here will reduce downstream effects. 

Creek channels & culverts often cannot 
handle the increased water /soil flow. 
Many of the lower positions in the land-
scapes & watersheds suffer from drainage 
& ponding issues. 

Slow moving creeks in upper watersheds 
become raging torrents in the lower parts 
of the watersheds, causing massive gully 
erosion & huge soil losses. 

Saturation & Ponding 
7KH� GRPLQDQW� SURFHVVHV� LQ� WKH���
ORZHU� SRUWLRQV� RI� WKH� ODQGVFDSHV� RU���������
GHSUHVVLRQV�ZLOO�EH�ZDWHU� SRQGLQJ��
VRUWLQJ� DQG� UH-GHSRVLWLRQ� RI� VRLO���
SDUWLFOHV�� 6QLSH� DQG� *RRVH� DUH�
SRRUO\� GUDLQHG� VRLOV� ZKHUH� WKLV����
SURFHVV�LV�RFFXUULQJ� 

7KLV� VDPH� ZDWHU� VRUWLQJ� KDSSHQHG�
KLVWRULFDOO\� ZLWK� JODFLDO� PHOW� VR� WKDW�
WKH�VRLOV� LQ�WKH�ORZHU�SRUWLRQV�RI�WKH�
ZDWHUVKHG� KDYH� ILQHU� FOD\� WH[WXUHV��
)DOKHU��ORZHU�RU�HDVWHUQ�ZDWHUVKHG���
LV� D� VRLO� WKDW� DUH� SURQH� WR� SRQGLQJ�
DQG���GUDLQDJH�LVVXHV��$V�SDUW�RI�WKLV����
SURMHFW�� D� SLORW� GUDLQDJH� SODQ��������
LOOXVWUDWLQJ� WKH� WRROV� DYDLODEOH� IRU��
SURGXFHUV�ZDV�FRPSLOHG� 

Slope Length & Steepness 
6ORSH� VWHHSQHVV� �JUDGLHQW�� DIIHFWV�
VRLO� HURVLRQ�� EXW� VORSH� OHQJWK� LV�
HTXDOO\�FULWLFDO��:LWK�RYHUODQG� IORZ��
ULOOV� FRDOHVFH� FRQFHQWUDWLQJ� ZDWHU�
IORZ� �� VSHHG��7KH�3HDFH� LV� NQRZQ�
IRU�ORQJ��KLJKO\�HURGLEOH�VORSHV�� 

Slope 
length 

Least 
erodible 

Moderately 
erodible 

Highly 
erodible 

( m ) (% slope) (% slope) (% slope) 

 100 < 3 3 - 8 > 8

 200 < 2 2 - 5 > 5

 600 < 1.5 1.5 - 3 > 3

1000 < 0.7 0.7 - 2 > 2

1600 < 0.5 0.5 - 0.7 > 0.7

Slope length & erodibility (AB Ag, 1985) 

Cross Section from West to East of the Saskatoon Creek Watershed (see red line         across soils map on page 2). 
This illustrates how LS or topographic factors and glacial landscapes interact with soil types and K or soil erodibility factors. 

A Landscape & Processes Approach  to Understanding Erosion  continued 
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Remote sensing techniques help plan for   
controlling runoff, erosion risk mapping or  
designing drainage systems. Other factsheets 
or components of the Runoff, Drainage & Ero-
sion Project explore the potential of these 
methods. 

Which Processes & Factors of Erosion Can We Manage? References: 
Alberta Agriculture, Soils 
Branch. 1985. Chapter 9, Soil 
Conservation. Alberta Soils 
Course. pg 901-931. 

Burton, S. Kline R. & Brown 
S. 1991. Saskatoon Creek
Watershed Study. ARDSA 
Project Final Report. 101 pg. 

Lord, TM. & Green, AJ. 1986. 
Soils of the Fort St John - 
Dawson Creek area, BC.130 
pg. & 4 maps 93P/NE, 93P/
NW, 94A/SE, 94A/SW. 

Weil, RR & Brady, NC. 2016. 
The Nature & Properties of 
Soils. 15th ed. pg. 819-877. 

Van Vliet, LJP, Sanborn, P, 
Kline,R, & Carroll, KM. 1991. 
Soil conservation under three 
tillage systems. In: Proceed-
ings of 14th Annual BC Soil 
Science Workshop. Feb. 
1991, UBC, Vancouver, BC. 

More Information 
BC Soil Maps: 
https:catalog.data.gov.bc.ca/
dataset/soil-survey-spatial-
view 

To view in google earth: 
Scroll down & click           
EXPLORE next to  
“kml network link” 

Soil Loss 
Factor 

Description Key Process Management Options 

 R rainfall erosivity raindrop impact 
& intercepting 

Maintain soil cover with residues or plant stubble to inter-
cept raindrop energy or slow down snowmelt.

 K soil erodibility infiltration & 
aggregation 

Establish healthy plant cover & roots;  
Improve seedbed; Decrease surface crusting;  Increase 
root penetration; Increase organic matter.

 LS topography 
length & steepness 

overland water 
flow & speed 

Create “speed bumps” to slow water flow with grassed 
waterways, tillage direction, or surface roughness.

C cropping & tillage all the processes 
above  

Consider perennial or continuous cropping;  
reduce tillage passes or plan tillage to protect soil during 
vulnerable seasons.

P practice or physical 
structure 

gully erosion, 
slumping & 

undercutting 

Construct physical structures such as contour strip crop-
ping, terraces, grassed waterways, channel structures to 
slow speed of water; Design appropriate drainage system. 

Key Messages 
(URVLRQ� LV� FRPSOH[� DQG� YDULHV�
FRQVLGHUDEO\� RYHU� GLIIHUHQW� UHJLRQV� DQG�
VHDVRQV��%\�NQRZLQJ�ZKHUH�ZH�DUH�LQ�WKH�
ZDWHUVKHG�DQG�WKH�ODQGVFDSH�SRVLWLRQ��ZH�
FDQ� XQGHUVWDQG� WKH� NH\� SURFHVVHV� DQG�
IDFWRUV�RI�HURVLRQ�DW�WKDW�VLWH��7KLV�HQDEOHV�
XV� WR� IRFXV� RQ� DSSURSULDWH� PDQDJHPHQW�
RSWLRQV� WKDW� FDQ� KDYH� WKH� PRVW� LPSDFW��
�VHH�WDEOH�DERYH���,Q�VXPPDU\��WKH�NH\�LV�
FURSSLQJ� DQG� WLOODJH� SUDFWLFHV� WKDW�
LQWHUFHSW� UDLQGURSV�� LPSURYH� VRLO� TXDOLW\�
�LQILOWUDWLRQ�	�DJJUHJDWLRQ���VORZ�WKH�VSHHG�
RI�ZDWHU�IORZ�DFURVV�VORSHV��NHHS�FURS�RU�
UHVLGXH� FRYHU� GXULQJ� YXOQHUDEOH� WLPHV�� RU�
FUHDWH� VXUIDFH� URXJKQHVV�� $� NH\� WRRO� IRU�
WKLV�� FRQVHUYDWLRQ� RU� UHGXFHG� WLOODJH�� ZLOO�
EH� H[SORUHG� LQ� a VHSDUDWH� IDFWVKHHW�
�VHH�)DFWVKHHW������ 

&RPSLOHG�E\��-XOLH�5RELQVRQ��0DWWKLDV�/RHVHNHQ�	�6DQGUD�%XUWRQ
:LWK�FRQWULEXWLRQV�IURP��%&�*UDLQ�3URGXFHUV�$VVRFLDWLRQ��3HDFH�5LYHU�)RUDJH�$VVRFLDWLRQ�RI�%&� 3HDFH�5HJLRQ�
)RUDJH�6HHG�$VVRFLDWLRQ��&DQDGLDQ�6HHG�*URZHUV�$VVRFLDWLRQ��3HDFH�5HJLRQ &DWWOHPHQ¶V��$VVRFLDWLRQ��355'

3XEOLVKHG�	�&LUFXODWHG�WKURXJK��5XQRII��'UDLQDJH�	�(URVLRQ�3URMHFW��D�%&�&OLPDWH�$FWLRQ�,QLWLDWLYH�3URMHFW

Rachel Penner
Funding for this project has been provided in part by the governments of Canada and British Columbia under the Canadian Agricultural Partnership, a federal-provincial-territorial initiative. Funding is administered by the Investment Agriculture 
Foundation of BC and the BC Agricultural Research & Development Corporation. This project is part of the Regional Adaptation Program delivered by the BC Agriculture & Food Climate Action Initiative.
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