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1876 — First forest law

®
* 1991 — Protection forests :
first subsidies

- 2005 — f st
management, NaiS

- 2008 — SilvaProtectCH, national
- of protection forests






Different levels of hazard and risks analysis in CH
H

Increase in quality of data and methods

Hazard assessment: Scenarios with actual conditions, including Eco-DRR.

ASS.

1) Regional Hazards 2) Hazards Maps 3) Hazards ass. For single
Maps objects

_J

4) Definition of protecton forests (ideal) 5) Hazard assessment after measures / disturbances

Quantification of the effect of measures: Scenarios without - Scenarios with

N .. Y N
CBA Risk Impact fHazards\
analys

_/
g ngn . - . = \
¢ Vulnerability is included: only scenarios with measures
'©
% 6) Prioritization of protection forests (different scales: national, regional,..
J
. . . . \
Risk without measures - Risks with measures
7) CBA 8) Prioritization of forests based on risk reduction
v,
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STEC’s Activities:
How could the CH approach apply to NZ?

- Upscaling of root reinforcement
(Feiko + My): Poplar (+Radiata)

- Validation of slope stability and
bank erosion models in NZ (Feiko): e TR
Waikoukou and Te Whanga. PR e

o

Shalioe landslide probability [%], Te Whanga, S4M

-Impact analysis of bioengineering ,
measures at catchment scale il
(Marceline + My + Feiko): Te Whanga
case study

R e ] 175h7a] 17T}
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Mechanisms of root reinforcement .

Awrmer
Fachbhochschule

Case 2: Lateral tensioning &

Case 3: Lateral compression before failure
Case 4: Lateral compression after failure
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Maximum tensile force [KN]

Upscaling of root reinforcement:
Root mechanical properties

S ® Measured data @
= = Power-law fit P
- Power-law fit + Survival ®

®

S e/ o

®

o _]

= H ® o0

o 4

[ ° ® ()
e ©0°©
[
O — ()
°
®
L ®
N . ° o
®
® ®
..., o0
PR % T
o - o

0.00 0.01 0.02 0.03

Root diameter [m]
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Upscaling of root reinforcement:
Root distribution

Measured tensile force Root Bundle Model with
124 laboratory tensile tests Weibull fu
66 field pull-out tests survival function
r—
Measured root distribution

Root distribution in trenches at 1.5, 2.5,
3.5, and 4.5 m distances from the steam
==+ | of 4 poplar trees located in the sparse
TN,

Root distribution in 11 transect hales
located in a sparse to the dense zone.
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Upscaling of root reinforcement:
Root distribution

forests MDPI

Article

Analysis of Poplar’s (Populus nigra ita.) Root Systems for

Quantifyi % Bio-Engineering Measures in New Zealand
Pastoral Hill Country

Ha My Ngo #*0, Feiko Bemard van Zadelhoff +** . Ivo Gasparini *, 2, Julien Plaschy >, Gianluca Flepp 2,
Luuk Dorren 20, Chris Phillips 4, Filippo Glidmsslch 12 and Massimiliano Schwarz ?

Schwarz er al. New fediand Jownal of Forestry Science  (20016] 46:4 r
200 10,1 M 40400. 07600604 L @ New Zealand Journal of

Forestry Science

& Wpringerlpen Jodrnal

Modelling of root reinforcement and @

Pasioidi i courniery i New Ledidiiu

M. Schwarz'®", C. Phillips®, M. Marden®, | R. Mcivor®, G. B. Douglas® and A. Watson®
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Modelling of shallow landslides:
Validation in NZ

r.-l.ll _
%
.
Fe

i)

ERA T et oie

1826000 1828000 1830000 1832000 1834000 175.728 175.741 175.75%
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Impact analysis of bioengineering measures:
Te Whanga case study

HRIEr
rarhhochschiuim

- Example of simulation for a 250 y. return period

Actual vegetation ldeal vegetation
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Impact analysis of bioengineering measures:
Te Whanga case study

Shallow landslides Bank erosion
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Impact analysis of bioengineering measures:
Te Whanga case study

Shallow landslides
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Upscaling of root reinforcement .

Berner
Fachhochschule

Schwarz et al. (2010), ESPL

.’;" 1

Forest stand
structure

Bundle Distribution
Model data
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Where , when and how does this forest protect?
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ase 1: Shearing
b Case 2: Lateral tensioning 5
S Case 3: Lateral compression before fallure
S “Case 4: Lateral compression after fallure
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Root reinforcement mechanisms

.._.,‘;‘_‘
T -

.
e - x

., 2
B
L

11'3"‘ '-r_-,-..-‘i- 3"‘1 "';4._
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Pullout force [N]

The “Root Bundle Model - RBM";

Calculation of root reinforcement

T
Fachhochschiude

Strain
Loading
8 - v
Wu

E g
3 Al
B 1
& Root Bundle Model

0 0 20 0 40 S0 (Schwarz et al., 2010, JGR)

Displacement [mm]
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The “"Root Bundle Model - RBMw":

Calculation of root reinforcement

Agrner
Fachhochschule

100 120
I I

80
|

Pull out force [N]

40
|

20
|

Displ nt
splacement [m] Schwarz et al., 2013, HESSD
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HRIEr
rarhhochschiuim

The "Root Bundle Model - RBMw";

Compression

Schwarz et al. (2015), JGR

'E-_ -
o o i
L4 e 1 | "
g__ | | | | | _-H -+ | | :lF _:_
- ,i-**- hrAi R ] ¥
P—— Yol Bl -2 My s :
'i T -.l - : "
TR . o .

A

10000
]

Farce [M]
4000 G000 000
1

|
-+--i-._
-

2000
1

Box used for the lab. experiments

b
b
i
=
| ] | | I !
50 100 150 200 250
25

Displacement [mm]
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Betula pendula
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Distribution of root reinforcement:
Horizontal distribution of root reinforcement

Dazio et al., 2018,
Forest Ecol. Manag.

Distance from stem

£ L

im

$

g

(i

Rioot reintor coment (kM)
7

=16

£H2 015 Q1 005 0
Desplacemant (m)

005 01 015 02

— A e0Am
e [ = 0.3 R
—— M =01 m

d=15m I

Herner
Fachkochschule

d=25m T

— DEHe0Am
e [ = L3
— DM =0T m

i S |

02 015 41 005 0

005 01 015 02
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Distribution of root reinforcement:
vertical distribution of root reinforcement

Beech (Fagus sylvatica) Spruce (Picea abies)
© 00 ® O S
(0] (ee] a
A
? 0 00 © 0 N
<:I> N o O
~ 000
T < o
S -
E
2 o
O O ©
© | OI _
S o
(9p]
©
s — @©
< S
O Data
o o A F)ata mean
- - o fit
| |
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
' ' ' ' Relative force [-]
0.0 0.2 0.4 0.6

Relative force [-]
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Spatial distribution of root reinforcement:
as function of cover structure

Aerner

Fachhochschule

L3

o "

_ulid ° P | -
i iig i 3 a B, i g " :1. [ !{"? ) ~
'd , . B i

i " oot
L o ® Reinforcement
3 [kFa)

v g E‘ 0-2
e | 215
- | : 5.1-10
i ' . B [ 10,115

- Nl Rl L

Séhwarz et al., 2012, Geosciences

w B
' e =
e o AB

L

g

Steinmosli, Emmental, CH
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Example SOSlope: Protect-Bio
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O

Example SOSlope: Protect-Bio

Aerner
rachkochschule
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Example SOSlope: Protect-Bio

SOSlope, 100J, mit Wald, IST (Fichte)
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SOSlope, 100J, mit Wald, IST (Buche), aktivierte Wurzelverstarkung

_;Wur:al'-.*nrstﬂ'rhung [hiﬂ'n}

maxroottens_Buche_ist.asc
<VALUE=>

[ ]o
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Example SOSlope: Protect-Bio

Schwarz et al., 2019, BAFU-SBB

Langnauerwald Without With biological mesures
measures (fortest scenarios)

73911 CHF/y 25869 CHF/y

Cost/Benefit - 0 20.3
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Probabdity density [-]

Example SlideforMAP: Smart targeting of soll
erosion control (NZ MBIE Project)

Frequency-Magnitude
distribution of shallow
- landslides
2 - Without
= vegetation
Z
With
& vegetation
* e %Y with
aad . == == vegetation
0 500 1000 1500 (1 6y)

Landslide area [m |
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Example SlideforMAP: Large Wood recruitment
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Example SlideforMAP: Large Wood recruitment
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Temporal dynamic of root reinforcement
H

Of the 372 shallow landslide registered in the StorMe databank, 89 of those failed on burnt areas
registered in the SwissFire databank. Only 60 of those landslides happened after the forest fires.

Histogram of Anni_Post_Incendio

15
|

10

Landslides Frequency

[ I I I I I
0 10 20 30 40 50

After wildfire

Time [Years]
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Temporal dynamic of root reinforcement

T %
EE‘SP* Forest Ecology and Management il
L
- F

Corpents Fo Fviadls 81 5= sDop

-rﬂ'l

B

[purfal homapage; www alsavier comiacata/foregs

Investigation of root reinforcement decay after a forest fire in a Scots @L_mﬂ
pine (Pinus sylvestris) protection forest
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Vergani et al., 2017,
Forst. Ecol. Man.

- C = Control
- F=Fire

Distance in m



Root Reinforcement [kN/m]

Temporal dynamic of root reinforcement

- Case study for beech (Fagus silvatica)

15

= Gehring et al., 2019, Scientific Reports

10
|

0 10 20 30 40 20

Time after Wildfire [Years]
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Temporal dynamic of root reinforcement

- Case study for spruce (Picea abies)

f— 7197
E g

= Flepp et al., 2021, Forests
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