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Ecological restorationis the
process of assisting the recovery of
an ecosystem that has been
degraded, damaged, or destroyed.










restoration.
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' What role does re/st/ r on play




Can we use natural processes to
deal with storm water or can we
use landscaping treatments to
‘replace lost habitat?




Let’s look at how natural systems
address the limitations or filters
preventing natural recovery of
disturbed sites.




C'Onti-néntal glaciation created
huge landscape disturbances...




....makmg some of our Iargest
il dlsturbances.leok small..




...and giving us opportunities to
see how these disturbances are
reclaimed.




In_sects Can tu rn a healthy
green forest"m"to astand ef
»dead ptne e







Natu ral-events stiehTas fires
can damaR:Je extenswe areas
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Natural landslides...




% :
~F o) 'éﬂ

""‘i-\. ‘1-1; w““r




'
-
B

e




=)V, Iooklng atnatural solutions to
revegetation we can develop
effective restoration systems




human disturbances?
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What natural proCesses Can

pifotect_. agamst erosron’P
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Universal Soil Loss Equation

Where.:

X = the computed soll loss in tons
(dry weight) per acre from a given
“storm perlod : |

ne ralnfall erosion mdex

-the soil ermbmty mdex

ne slope gradlent factor N
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- Rainfall Factor (R)
The ramfall factor for Vancouver Island is

about200 while in Calgary itis about 50.
Vancouver Island winter storms. (Nov. - Feb.)
give heavy ralnfgll over long periods.
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Soil Erodibility Factor (K)

The soll erodibility factor ranges Trom-0:02 =5
0.69 depending an-the texture, structure and
_ permeability of the soils: Fine textured
igehesionless soils will have a soil erodibility
sfactor which.approaches unity.
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Slope Length anc

- Soll Ioss Increases dral
steep fo]gle slopes

100 ft Iong slope @ 10% LS=1.4
100 ft. Iong slope @ 20% LS 4.2




Cropping (Vegetation) Factor (C)
The vegetation factor ranges from 0.45 for no.
vegetation cover to 0.003 for a 95% cover of

grasses and Iegumes Vegetation is one of
the easiest factors to manipulate, and
prowdes one of the blggest beneflts
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EJOSth Control Practlce Factor (P)
The erosion control practlce factor-
represents the reduction in s®il loss resulting
- Trom-soH conservation measures (econtour
‘ ~plough|ng terracing, fibre mattlng etc: )
»Effective erosion control practlces can:
. significantly reduce erosion. (soil 1oss)
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How Can We Change Soil Loss? (X)
We can’t change:

R, rainfall erosion index

K, sall erodibility factor -

We can change:’
LS, slope Iengths and steepness
C, cropping factor
P, erosion.control practices factor

Syt




C:= 1.0 for bare grou
Treatment G C value
Fall rye - 0.1

Sod N 0.01
Permanent seeding (90%) 0.01
Wood fibre mulch = 0.1

=r5

~ Fibrematting -~ % 0.02




Surface Conditions Factor (Cs)

Ijoose as a diske_c!"_:E)"_lo_ugh layer, Cs =1.0

Treatment e e Cs Value
Compact and smooth, 1.3
(scraped with abulldozer) < = =
Loose with rough surface 018 *
Loose with smooth surface 0.9
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—Changing Erosion Control

Practices Factor (P)

Normal eresion.control’practices at’
construction sites (Check

dams, mterceptor berms, chutes. &

- flumes, ete. )’y|eld a P value of 0.50.

Treatments'such as contour wattling can
reduce P t(a 0.057




N _[,nlle2 /year)
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Undisturbed Forgst I-_'_ 13 - 83

Agriculture ¢ 1,000~ 70,000 :
Urban Constreuctlg'n 1L )11,000 - 100 000 -
Mine Construg_t,@n F W




Types of Erosion
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\HOW:. . sS4
-’ )b 1% estab//sh/ng vegetation
-With netung orats ;
“Lwith /ﬁu/ch es
- W/t/:l h ydroseed/ mu/ch
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Ralndrop erosion

During a heavy rain, as much as 100 tons/acre of
soil can be lifted in the air ready for erosion...

the $OTs in the

m(ﬂ!Fown the slope _




Sheet erosion

Rill erosion

Gully erosion




Sheet'Erdsion
ACtION: Prevent overland flow:
How:

- Create rough loose surface

- Top-dress with woody debris
- Straw baflles (expensive )
= Sod strips ( expensive)

g A rmaur syrfa ce (Wp@ﬁ)&‘rﬂ/e}f




Rill erosion

ACTION: Prevent/control flows

HOW:
- Armour gully channels
- Slow velocities (non-living)
- Bloengineering

NOTE: Matting not effective for sheet, rill or gully erosion
as the erosion may occur under the matting.
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Streambank Erosion

Actio n Protect channe/ banks S/E?W 720?/1/5
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>CION: Depends on source of
movement

HOW:

-Need to develop specmc
solutlons to specmc problems
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Erosion control practices that-
made things worse...







How does nature cdeal with







Soll slum




Small slumps under straw
- blanket




Soil slumps under.spray on
blanket







Natural mass movements associated
with melting permafrost
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Large ice lenses form the sCarp on
these slides




A history of permafrost melt slide
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..a history of naturalsolutions.
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Solifluction




Aecllan deposns —
Wind erosmn







How can we solve




Erosion solutlon Kemess I\/Ilne
tallln dams




Spreading topsoill
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...even some of the flatter areas.




Addeéd woody debris and planted
trees and lupines — not seeded




Tsawout' sewer line
. restoration
November 26, 1999




~ Tsawout sewer line
f'* restoratlon November
”*“26 1999
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Tsawout sewer line
restoration,
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StarﬂeyPark forest f /d@r und;ar
m__f,,,. blown down treea STl
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Cutting the nose off this sloge;;'“-
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May 22, 2008
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How do natural systems solve
low nhutrient problems?

Red Alder (Alnus rubra)




Natyral niifogeh fixers
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Alder seeded. slope, May 23, 1994
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Alder seeded slope July 16 -?1999




Alder seeded slope, July 9, 2005
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. but the dense cover of seeded
grasses and legumes out-
competes the alder unless the
alder can form a closed canopy.
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== of Alder Trees T1
== # of Alder Trees T2

1997 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

So we have seen a drop in the number
of alder trees over the years...
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1997 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

% Total Cover T1

% Total Cover T2
% Total Cover T3

% Total Cover T4

...but the cover has gone up over the

years.
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Natural successm)nal processes
- at the Faro Mlne Yukon




A lot of bare ground..
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- Willow seedlmgs establlshlng in
puddle areas
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‘Willows




- Conditions that encourage
establishment of pioneers.
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What a@out Invasive
spec-les?




Invasive species can




Invasive species management
cganbe one part of an
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| hope this has given you
some ideas aboutithe ways
that natural processes can
DeBSed to cost-effectively

sol\ge.ioyé challenging
réstoration problems
=




