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 Till about 1960 managing forest in Swiss
alps was lucrative, protection forests were
mainly important directly above the
villages.

« 1980 a lot of mountain forests were no
more managed, because the costs have
been too high. Protection forests above
rallways and roads got very important, so
the area of protection forests increased.



1980
PD Dr. Ernst Ott started with the
lectures of «mountain silviculture» at
> the ETH Zlrich

= Since 2007 managing of protection
% X forests

W a8, R UE

Since 1984 the “Swiss
group for mountain
silviculture” is meeting
each year once in
summertime outside In
the forest and once In
wintertime to discuss

special problems.




How looks the different
forest types naturally?

Several excursions to
virgin forests in east
Europa

For example 2000 to the
dolines of Postojna

virgin forest Zdrolce,
spruce subalpin

The trees or group of
trees have long crowns
regeneration you find on
special sites



Development of Nalis

1991 Swiss forest law

The cantons have to ensure that forest with
a protective function are managed to
guarantee protection

1996 Guidelines

Minimal forest management for forests with
a protective function



The seven principales of Nais

1. With focus on the protective target

Silvicultural interventions in protection
forests serve exclusively to reduce natural
hazards.

The protective function doesn‘t automatically establish in the ,wake”
of the timber production. It is possible that you have also timber
production, but the main focus is the protective function.



The seven principales of Nais

2. In the right place

Silvicultural interventions are carried out in
areas where the forest can prevent or
reduce the effects of natural hazards on
people and material assets.

Delineation of protection forests, silvaprotect.



The seven principales of Nais

3. At the right time

Silvicultural interventions are carried out at
that point in time when an optimal effect
can be attained with minimal effort.

Sometimes it is better to make a small intervention in a stable stand
If you can predict, that the development without intervention will not
be favourable instead of waiting, till the stand will be in a
disfavourable situation and you’ll need expensive measures to
maintain the protective function.



The seven principales of Nais

4. Consistent with the natural life
processes

Silvicultural measures are tailored to site
conditions to make use of the forces of
natural forest dynamics.



Pattern of the dynamic of a forest eco-system

Initial
Pioneer phase
stadium
- |
Clear cut Regeneration
phase Optimal
- | phase
P Patch cut \ Single tree ~
soil Selection Selection
Decay phase .
Shase | Old age
) / \_‘ phase

R _Shelterwood felling
N

Degradation

Shelter-strip-group felling

Not all phases are favourable in \_ Depend on the speed
a protection forest. You have to wy
—_ /

try to avoid the red part. In the
blue part, the decay phase can
be a problem for the protective
function.

Natural disaster




The seven principales of Nais

5. Tailored to each stand, transparent,
replicable and controllable

Silvucultural interventions are determined by
experts in the spot. This makes it possible to
adapt them to small-scale variation in site
factors. A standard decision —making procecure
Is followed and documented. This makes it
transparent, replicable and controllable.




The seven principales of Nais

6. Effective

The silvicultural interventions are very
likely to lead to the targets.



The seven principales of Nais

7. With reasonable effort

The silvicultural interventions have a
reasonable cost-benefit ratio.
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What are we doing?
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How has the forest to look like?
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Target profiles describe stand conditions which
should have a strong protective effect

Forest
management

ct of the for

i

.‘.‘. / :

Wlow %



Hazard-specific

targets

Avalanche, Site-related &
Rock fall L
Erosion. targets £=»
landslide Catalogue of

High water the Site-

related profiles

T AR e S LT R L

Target proflles minimum profllelldeal proflle

= obligatory standards for projects with
subsidies !




Natural hazard

Steinschlag im Transitgebiet

massgebende Steingrdsse ca. 50 cm
Anforderungen siehe Anhang 1, Seite

Stand and tree
characteristics

Mixture

Art und Grad

Site cond

itions

Typischer Karbonat -Tannen-Buchenwald (18M)
Anforderungen siehe Anhang 2B, Seite ...:

Minimum profile Ideal profile

Bu ' 30-80 % Bu 40 -60 %
Ta 10 -60 % Ta 30 -50 %
Fi 0-30% Fi 0-20%
B'Ah Samenbaume B’Ah, Es 10-30%

Structure

BHD-Streuung
Horizontal

Gentigend entwicklungsfahige Baume in mind. 2
verschiedenen Durchmesserklassen pro ha
Einzelbdume, allenfalls Kleinkollektive

Mind. 300 Bdume/ha mit BHD > 24cm

Genugend entwicklungsfahige Baume in mind. 3
verschiedenen Durchmesserklassen pro ha
Einzelbdume, allenfalls Kleinkollektive,
Schlussgrad locker

Mind. 400 Bdume/ha mit BHD > 24cm

Bei Offnungen in der Fallinie Stammabstand < 20 m.

Liegendes Holz und hohe Sticke: als Ergénzung zu

stehenden Bédumen, falls keine Sturzgefahr

Stability carriers
Kronen

Schlankheitsgrad
Stand/Verankerung

Kronenlange Ta mind. 2/3, Fi mind. 2
<80

Lotrechte Stamme mit guter Verankerung, nur
vereinzelt starke Hanger

Kronenlange mind. 2/3
<70

Lotrechte Stdmme mit guter Verankerung, keine
starken Hanger

Regeneration
Keimbett

Anwuchs (10 cm bis 40 cm Héhe)

Aufwuchs (bis und mit Dickung, 40
cm Hohe bis 12 cm BHD)

Flache mit starker Vegetationskonkurrenz < 1/3

Bei Deckungsgrad < 0,6 mindestens 10 Buchen /
Tannen pro a (durchschn. alle 3 m) vorhanden.
In Licken B’Ah vorhanden

Pro ha mind. 1 Trupp (2 - 5 a, durchschnittlich
alle 100 m) oder Deckungsgrad mind. 4 %
Mischung zielgerecht

Flache mit starker Vegetationskonkurrenz < 1/4

Bei Deckungsgrad < 0,6 mindestens 50 Buchen /
Tannen pro a (durchschn. alle 1.5 m) vorhanden.
In Licken B’Ah vorhanden

Pro ha mind. 3 Trupps (je 2 — 5 a, durchschnittlich
alle 60 m) oder Deckungsgrad mind. 7 %
Mischung zielgerecht




Protection forest — Target types

Erosion

Spruce/fir "4l Avalanches
94 Spruceffir

I

Avalanches

| beech/fir

Protection forest map
Site map

vy



Protection forest — Target types — treatment types

| Erosion e :
Spruce/fir Avalanches
& Spruce/fir

4 Avalanches
| beech/fir

Protection forest map |
Site map
Forest stand map

s
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Situation, target typ, reason to make an indicator plot

Waldbauprojekt Situation
Ortsgemeinde Pfafers Ort: Tristeliwald Weiserfl. Nr. 3 Flache (ha): 0.6 Datum: 2000 Bearbeiterlin: R.Schwitter
Koordinaten: 756'800 / 205'300 OM;eres‘hmezl” Beilagen: Form.2 " Form.3" Form.4 " Plan 1:5000 * Fotoprotokoll * Andere:
Situationsskizze: Waldfunktion(en):
% e Schutzwald
FULACHE : 0,608¢ £
Zieltyp:

Typischer Karbonat-Tannen-Buchenwald (18M) / Steinschlag
Transitgebiet, mittlere Steingrésse

Grund fir Weiserflache (Geltungsbereich u. Fragestellung):
Reprasentativ fur den verbreiteten Karbonat-Tannen-Buchenwald
im Steinschlaggebiet. Uberfiihrung gleichférmiger Bestande in
Bestdande mit besserer Strukturierung.

Wie erfolgreich ist die Pflanzung von Tanne?

..... Wie wachsen dieTannen bei unterschiedlichen Lichtverhéltnissen?
Wie entwickelt sich die Naturverjiingung?

Wie entwickelt sich die Bodenvegetation in Abhadngigkeit von der
Luckengrosse?

Bestandesbild (Profilskizze, Kurzbeschrieb):

gleichférmiges Baumholz Il (11), Fi / Ta

Bestausless,
(it Ta ;({Wd)
‘I:ww&-«d&u«zuu]eu

Hoctisitz
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NaiS / Form 2

Decision-making table

Locality:

Pfafers / Tristeliwaid

Plat no:

]Date:

01.06.2000  |Author

R. Schwitter

1. Site type: Fir - Beech forest (18M)

2. Natural hazard and effectiveness: -Rockfall, rock-diameter 40 to 60 cm; large contribution of the forest

3. State of the forest, trend analysis and interventions 6. Stage targets with
Stand and single tree . Minimumn profile Current state of the forest Current state, Effective interventions g2 check va!ues
characteristics {(including natural hazards) Year 2000 trand in 10 & in a2 To be checked in 10 years
50 years ® (year 2010)
{s&e regeneration)
. . Beech 30-70% Beech +
= Species mixture  |Fir 10-60 % / Spruce 0-30% Fir 40 % / Spruce 60 %
D equal 2000
(type and degree) Sycamore seedirees Sycamore seedtrees ” IH l ”” |”
Conifers 30 - 70 % (avalanches) Larch +
[J
viable trees in minimum 2 different  ]viable trees: -~ viable trees:
. diamter classes 0-12 cm none : (] | 9- 12 cm sufficient
& Vertikal structure 12 - 30 cm single trees F 12 - 30 cm single trees
( dbh variation) 30 - 50 em sufficient [ | ||||” 30 - 50 cm sufficient
< 50 cm single trees < 50 cm single trees
 Horizontal structure [Single trees or small groups; Single trees; canopy density approx. Single trees; canopy density at least
. at least 300 trees/ha with dbh > 80 %; b [] |69 %. at least 300 trees/ha with dbh
(% cover, 24cm; in openings in the fall line approx. 406 treestha with dbh > . > 24¢cm; openings in the fall line stem}
gap length, stem distance < 20 m; lying logs and |24cm; openings in the fall line stem ” ” | ” l “ distance < 20 m; lying logs and high
stem density) high stumps distance < 20 m; stumps
» State of the Crown develop, Fir min. 2/3, Spruce [Crown develop. Approx. 1/3; 5 (no thinning - no additional reduction of number of Crown develop. Approx. 1/3;
o i min. 1/2; slenderness <80, stright slenderness approx. 80; ‘\" trees) D slenderness approx. 80;
stability carriers trunks, single leaning trees only some leaning trees y single leaning trees only
(crown develop.. slend- i ””‘LI “ | | | ”
emess, target dbh) 9
* Regeneration Area covered with vegetation Area covered with vegetation Area covered with vegetation
competition < 1/3 competition < 1/3 T D competiticn < 1/3
- seedbed %
s Regeneration When crown density <0.6, min 10 [When crown density < 0.6, some When crown density < 0.6, min 10
. pieces of Beech/Fir per are (approx. {saplings of Fir, Spruce, Beech, ] |pieces of Beech/Fir per are (approx.
- small saplings Every 3m); there is Sycamore in the |Sycamore; Every 3m}. there is Sycamore in the
{10 - 40 cm tal) openings influence of game! ” ] ” ” ” J H openings
» Regeneration Min. 1 group (size 2 - 5 are) per ha or|no large saplings —~ To help existing samplings - create openings, to Jin the openings Fir, Spruce,
) canopy density > 4 %; species - plant Fir and Beech; %] |8ycamore, Beech 40 to 100 cm tall
- large saplings composition corresponding target reduce game influence
3
(0 cm tal o it
12 cm dbh) [
very bad minimum  ideal
| 4. Need for action [ ves Lino | Nextintervention: .............. | 5. Urgency [ small [ medium high |




Decision —making table (Nais)

NaiS / Form 2 Decision-making table
Locality. Pfa b ol o Wk
1. Site type: Fir - Bee
2, Natural hazard an
3. State of the forest

[Date: 01.06.2000  |Author: R. Schwitter

6. Stage targets with

Mixture

Stand and single tree
characteristics

Species mixture

{type and degree})

Vertikal structure
( dbh variation)

Horizontal structure

(% cover,

gap length,
stem density)

State of the

stability carriers

rawn develop., slend-

rom ok | Stability carriers, crown

remesion [TIERNE MY B development, slenderness
: o )y

* Regeneration Whe VWhen crown density < 0.6, min 10

pieces of Beech/Fir per are (appro saplings of Fir, Sprce, Beech,

. D pieces of Beech/Fir per are (approx.
- small saplings Every 3m); there is Sycamore in the |Sycamore; Every 3m), there is Sycamore in the
(10 - 40 em tall) openings influence of game! “ I I IT ” ” J H openings
» Regeneration Min. 1 group (size 2 - 5 are) per ha or]no large saplings - To help existing samplings - create openings; to [in the openings Fir, Spruce,
. canopy density > 4 %; species y i plant Fir and Beech; 7] |Sycamare, Beech 40 to 100 cm tall
- large saplings composition corresponding target reduce game influence
b
@0 cm al o i
12 cm dbh) L

Very bad minimum  ideal
| 4. Need for action [“]ves [1no | Nextintervention: ... ... | 5. Urgency [ Jsmall [ Imedium [<]high |




Decision —making table (Nais)

Reg ener atl on 01062000  [Auther R. Schwitter’
Seed b ed ion of the forest

puons 6. Stage targets with
trent stzte of the forest Current state, Effective interventions o o | check va!ues
Year 2000 trend in 10 & in §~§ To be checked in 10 years
50 years (year 2010)
i 3— (see regeneration) I
Species mixture |Fird\ - 60 ) ' . AN o =

{type and degree) Sydamor

e T ) Regeneration

viable tre o

® Vertikal structure dignter cf & G - C@\ Sapllngs (10 Cm up to 40 Cm

( dbh variation) a i

B height)

* Horizental structure |5/79/e tre

” least 3 - e € 6U Y, at ieast 3UU trees/ha with gbh
(% cover, om; f" 4 ‘f 3 o’ > 24¢cm; openings in the fall line stem}
gap length, tem dist = N A N [ - 4 distance < 20 m; lying logs and high
stem density) igh stumf@® 8 ) ﬁ._ & stumps
- ) I - il
» State of the rown de & e 3 : P 2 Crown develop. Approx. 1/3;
bil . in. 1/2; k : ‘ 3 = sienderness approx. 80;
stability carriers trunks, sinb, N K iy 5 “ sinale leaning trees nnlv
(crown develop., slend- oA 3 o T h . k 't t
Regeneration Area covfred with vegetation Area covered with vegetation a Yo g
competfiion < 1/3 competition < 1/3 . 4 9 .
s . (height of 40
I B g
i m
Regeneration hen crown density < 0.6, min 10 [When crown density < 0.6, some ‘ C t O

A pieces of Besch/Fir per are (approx. {saplings of Fir, Spruce, Beech,
- small saplings

Every 3m); there is Sycamore in the |Sycamore; r_ i > ; - é d 1 t f 1 2
(10 - 40 em tall) openings influence of game! [””T " “ 3 I al I l e er O

AN

Regeneration Min. 1 group (size 2 - : arge saplings - S C I I l )
A k) species F L 37 = e
large saplings compositicn corresponding target 7 B Y -
(40 cm tall to ”” H”” ¥
12 om dbh) 2
very bad minimum  ideal

| 4. Need for action (] yes [lno | Nextintervention: ... ... | 5. Urgency U small [ medium [-]high ]




Decision —making table (Nais)

NaiS / Form 2

Decis

Locality: Pfafers / Tristeliwald

1. Site type: Fir - Beech forest (18M)

R. Schwilter

Mlnlmum prOflle 00 Author:

2. Natural hazard and effectiveness: Rockfall, rock-diameter 40 to 60 cm; large contribution of the forest

3. State of the folest, trend analysis and ihterventions 6. Stage targets with
Stand and single tree _ Minimum profile Current state of the forest Current state, Effective interventions g8 check va]ues
characteristics (including naturai hazards) Year 2000 trend in 10 & in 2.2 | Tobe checked in 10 years
50 vears ® & | ({year 2010)
. . Beech 30-70% O
+spesies mixure e 0050 0-0% | B@@CN 30 — 70 %
{type and degree) Sycamore seedtrees I
Conifers 30 - 70 % (avalanches) - 0
viable trees in minimum 2 different F I r 1 O 6 O /0 viable trees:
i diamter classes D 0 - 12 cm sufficient
® Vertikal structure 0 12 - 30 em single trees
( dbh variation) p ru Ce — 0 30 - 50 cm sufficient
< 50 cm single trees
« Horizontal structure ingle trees or small groups; Single trees; canopy density at least
t Jeast 300 trees/ha with dbh > ycal I I O re S e e re eS [] |60 %.: at least 300 trees/ha with dbh
(% cover, dem; in openings in the fall line > 24cm; openings in the fall line stem
gap length, tem distance < 20 m; lying logs anfl |24cm; openings in the fall line stem ! I ”” | I ”” distance < 20 m; lying Jogs and high
stem density) igh stumps distance < 20 m; stumps
« State of the rown develop. Fit min. 2/3, Sprucel |Crown develop. Approx. 1/3; T (no thinning - no additional reduction of number of Crown develop. Approx. 1/3;
. . in. 1/2; slendemess <80; stright slenderness approx. 80; “ trees) D sienderness approx. 80;
stability carriers runks, single leaning trees only some leaning trees . single leaning trees only
{crown develop., slend- I ””“I H”H I
erness, target dbh) [
» Regeneration rea covered wilh vegetation Area covered with vegetation Arga cavered with vegetation
ompetition < 1/3 competition < 1/3 T [} |eompetition < 1/3
- seedbed %
¢ Regeneration hen crown density < 0.6, min 10 | [When crown density < 0.6, some When crown density < 0.6, min 10
i ieces of Beech/Fir per are (approx | {saplings of Fir, Spruce, Beech, D pieces of Beech/Fir per are (approx.
- small saplings very 3m); there is Sycamore in thel [Sycamors; Every 3m); there is Sycamore in the
{10 - 40 em tall) penings influence of game! l“ ”T ”” , “ apenings
» Regeneration in. 1 group (size 2 - 5 are) per ha drno large sapiings — To help existing samplings - create openings; to in the openings Fir, Spruce,
. anopy density > 4 %; species - plant Fir and Beech; E Sycamere, Beech 40 to 100 cm tall
- large saplings omposition corresponding target reduce game influence
b
@ emailto It
12 ¢cm dbh) L

very bad minimum

| 4. Need for action (<] yes [ no

|

Next intervention: .............ocovivinn e

deal

| 5. Urgency

[Ismal [ Jmedium [+]high




Decision —making table (Nais)

NaiS / Form 2

Decis

Locality: Pfafers / Tristeliwald

1. Site type: Fir - Beech forest (18M)

Mlnlmum prOflle 00 Author:

R. Schwilter

3. State of the follest, trend analysis and i

2. Natural hazard and effectiveness: Rockfall, rock-diameter 40 to 60 cm; large contribt

terventions

|deal P.f.?ﬂle

6. Stage targets with
check values

: Minimum profife e o
Stand and single tree o Current state of the forest Current state, e g5 .
characteristics {including natural hazards) Year 2000 trend in 10 & in %g Tobe checked in 10 years
50 years {year 2010)
(see regeneration)
. . Beech 30-70% Beech +
* Species mixture  |ri; 10-60 %/ Spruce 0-30% Fir 40 %/ Spruce 60 % equal 2000
(type and degree} Sycamore seedtrees Sycamore seedtrees I I “nl i H l | I O
Conifers 30 - 70 % (avalanches) Larch +
®
viable trees in minimum 2 different || Jviable trees: viable trees:

diamter classes
® Vertikal structure

( dbh variation)

0-12 cm none
12 - 20 ¢m single trees
30 - 50 cm sufficient

< B0 cm single trees

0 - 12 cm sufficient
12 - 30 cm single trees
30 - 50 cm sufffcient

< 50 cm single trees

¢ Horizontal structure ingle trees or small groups;

Single trees; canopy density approx.

Single trees; canopy density at least

stability carriers runks, single leaning trees only
(crown develop., slend-

erness, target dbh)

some leaning trees

>

(11T

t Jeast 300 trees/ha with dbh > 30 %; [] |60 %.: at least 300 trees/ha with dbh
(% cover, 4cm; in openings in the fall line approx. 400 trees/ha with dbh > > 24em; openings in the fall line stem
gap length, tem distance < 20 m; lying logs anfi |24cm; openings in the fall line stem distance < 20 m; lying logs and high
stem density) igh stumps distance < 20 my; stumps
« State of the rown develop. Fit min. 2/3, Sprucel |Crown develop. Approx. 1/3; (no thinning - no additonal reduction of number of Crown develop. Approx. 1/3;
in. 1/2; slendemess <80; stright slenderness approx. 80; trees) D sienderness approx. 80;

single leaning trees only

rea covered with vegetation

» Regeneration
ompetition < 1/3

- seedbed

Area covered with vegetation
competition < 1/3

Il lel

Area covered with vegetation

Target profi

hen crown density < 0.6, min 10
ieces of Beach/Fir per are (approx,
very 3m); there is Sycamore in the
penings

* Regeneration
- small saplings
{10 - 40 em fall)

When crown density < 0.6, some
saplings of Fir, Spruce, Beech,
Sycamore;

influence of game!

HTHRII

profile /ide

in. 1 group (size 2 - 5 are} per ha ¢
anopy density > 4 %; species
omposition cerresponding target

» Regeneration
- large saplings

{40 cm tall to
12 cm dbh)

r|no large saplings

P —

I [

To help existing sal
plant Fir and Beec
reduce game influcEs

very bad

minimum

| 4. Need for action (<] yes [ no

|

Next intervention: .............ocovivinn e

ideal

- et

les: minimum

al profile

LR )




NaiS / Form 2

Decision —making table (Nais)

Decision-making table

Locality:

Pfafers / Tristeliwald

Plat no:

Date: 01.06.2000

[ Auther:

R. Schwitter

1. Site type: Fir -

Beech forest {18M)

2. Natural hazard and effectiveness: Rot

3. State of the forest, trend analysis and

6. Stage targets with
check values

< 50 em single trees

» Horizental structure
(% cover,

gap length,
stem density)

Single trees or small groups;

at least 300 trees/ha with dbh >
24cm; in openings in the fall line
stemn distance < 20 m; lying logs and
high stumps

Single trees; canopy density approx.
80 %;

approx. 400 trees/ha with dbh >
24cm; apenings in the fall line stem
distance < 20 m;

IIYHI

Spruce 60 %

= Sycamore seedtrees
Hmlll

5 Minimum profile Effective interventions o e
Staz:;ggt:?sgl::; ree (including natural hazards) CurrentYs éztre ;;ége forest tgﬁg??féaﬁ}l E § To be checked in 10 years
50 years @ & I (year 2010)
Beech 30-70% Beech + —
* Species mixture  |Fir 10-60 % / Spruce 0-30% Fir 40 % / Spruce 60 % — B e e C h + "
{type and degree) Sycamore seedirees Sycamore seedtrees ””
Conifers 30 - 70 % (avalanches) Larch + .
viable trees in minimum 2 different  [[viable trees: — F I r 40 % es.
diamter classes 0- 12 cm none — m sufficient
¢ Vertikal structure 12 - 30 ¢m single trees — n single trees
( dbh variation) 30 - 50 ¢m sufficient m-” n sufficient

1 single trees

©s,; canopy density at least
east 300 trees/ha with dbh
»penings in the fall line stem|
jaistance < 20 m; lying Jogs and high
stumps

» State of the

Crown develop. Fir min. 2/3, Spruce

Crown develop. Approx. 1/3;

Iy
L. o

{(no thinning - no additional reduction of number of

Crown develop. Approx. 1/3;

-small saplings
(10 - 40 em tall)y

Every 3m); there is Sycamore in the
openings

Sycamore;

influence of game!

IHIIIT

. . min. 1/2; slenderness <80; stright slenderness approx. 80; X treas) D slenderness approx. 80;
stability carriers trunks, single leaning trees only scme leaning trees . single leaning trees only
(crown develop., slend- ““ |“I “ | | | I ’
erness, target dbh) LJ
» Regeneration Area covered with vegetation Area covered with vegetation Area covered with vegetation
competition < 1/3 competition < 1/3 Y [} |competition < 1/3
- seedbed .
 Regeneration When crown density < 0.6, min 10 When crown density < 0.6, some When crown density < 0.6, min 10
pieces of Beech/Fir per are (approx. {saplings of Fir, Spruce, Beech, D pieces of Beech/Fir per are (approx

Every 3my); there is Sycamore in the
openings

» Regeneration

Min. 1 group (size 2 - & are) per ha or

ho large saplings

To help existing samplings - create openings; to

[in the openings Fit, Spruce,

A canopy density > 4 %; species f plant Fir and Beech; E Sycamore, Beech 40 to 100 cm tall
- large saplings composition corresponding target = reduce game influence
s AT
12 cm dbh)
1
very bad minimum  ideal
| 4. Need for action []yes [ino | Nextintervention: ... ... | 5. Urgency L lsmal  [] medium high |




Decision —making table (Nais)

NaiS / Form 2

Decision-making table

Locality: Pfafers / Tristeliwald

Piot no:

[Date: 01.08.2000  [Author: R. Schwitter

1. Site type: Fir - Beech forest (18M)

2. Natural hazard and effectiveness: -Rockfall, rock-diameter 40 to 60 cm; large contribution of the forest

Minimum profife

Stand and single tree
9 {(including naturai hazards)

characteristics

3. State of the forest, trend analysis and interventi---

« Minimum profile

Year 2000

6. Stage targets with

check values
To be checked in 10 years
{year 2010)

Ideal profile s

appro
oriate

wena n 1w in
50 yaars

Beech 30-70%

Fir 10-60% !/ Spruce 0-30 %
Sycamore seedtrees

Conifers 30 - 70 % (avalanches)

* Species mixture
(type and degree)

Jeech +

¥ir 40 % / Spruce 60 %
Sycamore seedtrees
llarch +

viable trees in minimum 2 different

diamter classes
® Vertikal structure

( dbh variation)

{liable trees:

0-12 cm none
12 - 30 ¢ single trees
10 - 50 c¢m sufficient

< 50 em single trees

see regeneration) |

1 1 1
| o |viable trees: I

Trend without

|

ingle trees or small groups;

t Jeast 300 trees/ha with dbh >
4cm; in openings in the fall line
tem distance < 20 m; lying logs an
igh stumps

* Horizontal structure
(% cover,

gap length,
stem density)

40 %;

approx. 400 trees/ha with dbh >
44cm; openings in the fall line stem
tistance < 20 m;

Single trees; canopy density approx.

ll

Intervention in 10 years

distance < 20 rn—; lying logs and high

rown develop. Fir min. 2/3, Spruce
in. 1/2; slandemess <80; stright
runks, single leaning trees only

» State of the
stability carriers
(crown develop., slend-
erness, target dbh)

Grown develop. Approx. 1/3;
slenderness approx. 80;
come leaning trees

no thinning - no |
reas)

Trend without

m

rea covered with vegetation

Intervention in 50 years

» Regeneration Alrea covered with vegetation e
ompetition < 1/3 gompetition < 1/3 [} |eompetition < 1/3

- seedbed
¢ Regeneration hen crown density < 0.6, min 10 || [When crown density < 0.6, some — When crown density < 0.6, min 10

i ieces of Beech/Fir per are (approx.| {saplings of Fir, Spruce, Beech, E D pieces of Beech/Fir per are (approx.
- small saplings very 3m); there is Sycamore in thef| |Sycamore; ——— Every 3m}: there is Sycamore in the
{10 - 40 em tall) penings itfluence of game! ‘ “ I II I ” , “ openings
» Regeneration in. 1 group (size 2 - 5 are) per ha dr|nb large saplings —— o help existing samplings - create openings; to in the openings Fir, Spruce,

A anopy density > 4 %; species — lant Fir and Beech; 7] |8ycamore, Beech 40 to 100 cm tall
- large saplings omposition corresponding target = educe game influence

{40 cm tall to {IHH [
12 cm dbh)
L
very bad minimum  deal
| 4. Need for action [+]yes Lino | Nextintervention: ... ... | 5. Urgency [Jsmat  [] medium high |




Decision —making table (Nais)

NaiS / Form 2 Decision-making table

Locality: Pfafers / Tristeliwald Piot no:

|Date:

01.068.2000  [Author: R. Schwilter

1. Site type: Fir - Beech forest (18M)

2. Natural hazard and effectiveness: -Rockfall, rock-diameter 40 to 60 cm; large

contribution of the forest

3. State of the forest, trend analysis and interventions

" Minimum profile

-Ileech +

ir 40 % /Spruce 60 %
ycamore seedtrees
rch +

T
iable trees:

0-12 cm none

2 - 30 cm single trees
0 - 50 cm sufficient

< 50 em single trees

Minimum profife

Stand and single tree : .
9 {(including naturai hazards)

characteristics

. . Beech 30-70%
» Species mixture |Fir 10-60 %/ Spruce 0-30 %

Sycamore seedtrees
Conifers 30 - 70 % (avalanches)

(type and degree)

viable trees in minimum 2 different

diamter classes
® Vertikal structure

( dbh variation)

6. Stage targets with

check values
To be checked in 10 years
{year 2010)

By all
characteristics
~which in 50 years

e
%

Ideal profile

appro
oriate

ingle trees; canopy density approx.
0 %;

pprox. 400 trees/ha with dbh >
4cm; openings in the fall line stem
istance < 20 m;

ingle trees or small groups;

t Jeast 300 trees/ha with dbh >
4cm; in openings in the fall line
tem distance < 20 m; lying logs an
igh stumps

* Horizontal structure
(% cover,

gap length,
stem density)

rown develop. Approx. 1/3;
slenderness approx. 80;
ome leaning trees

rown develop. Fir min. 2/3, Spruce
in. 1/2; slandemess <80; stright
runks, single leaning trees only

» State of the
stability carriers
(crown develop., slend-

erness, target dbh)

| IIIEIIIIIIIi =0

minimum profile
we are looking for
effective
Interventions to

E

/
5

thinring - no additional feduction of number d

/
l¢

rea covered with vegetation
ompetition < 1/3

rea covered with vegetation

» Regeneration
ompetition < 1/3

- seedbed

hen crown density < 0.6, min 10
ieces of Beech/Fir per are (approx.
very 3m); there is Sycamore in the;
penings

hen ¢rown density < 0.6, some
plings of Fir, Spruce, Beech,
CAmors;

itfluence of game!

* Regeneration
- small saplings
{10 - 40 em fall)

improve the
situation.

If you find one,
you have a need
for action.

don’t reach the

in. 1 group (size 2 - 5 are) per ha dr|nb large saplings
anopy density > 4 %; species

omposition cerresponding target

» Regeneration F

- large saplings

{40 cm tall to
12 cm dbh)

very bad

Ii. Need for action [“Iyes [ no ] Next intervention: .......................

elp existing samplings - create openings; to
t Fir and Beech;
dce game influence

LR LSO 11, O U,

7] |8ycamore, Beech 40 to 100 cm tall

.

[Ismal [ Jmedium [+]high

| 5. Urgency




Pt B0 AT ;

A . BaRTYER ST 1 -

RN AN ARG Y. r

“

R T . as .

.~ Skt e ..

e d——— A .-

\\...32” Q

. K.

o, IR

AL

:,.J

® .,J.'. > o . co-
PP e
* .
-9
o' 3 B A
AN

A
L
Ly
=
» ..\ A
: '
~ - il
N
NS
- o~
-, d " M.»,\s ~
Lo ¥
v
)
k|
5




Decision —making table (Nais)

NaiS / Form 2
Locality:
1. Site type: Fir - Beech forest (18M)

Decision-making table
Piot no:

Pfafers / Tristeliwald [Date: 01.08.2000  [Author: R. Schwitter

2. Natural hazard and effectiveness: -Rockfall, rock-diameter 40 to 60 cm; large contribution of the forest

Stand and single tree
characteristics

(type and degree)

. . Beech 30-70% -Il
 Species mixture |Fir 10-60 %/ Spruce 0-30 %

Minimum profife
{(including naturai hazards)

3. State of the forest, trend analysis and interventions

" Minimum profile

ventions

Ideal profile

Sycamore seedtrees

|
eech +

ir 40 % /Spruce 60 %
ycamore seedtrees

6. Stage targets with

check values
To be checked in 10 years
{year 2010)

appro
oriate

® Vertikal structure
( dbh variation)

viable trees in minimum 2 different
diamter classes

Conifers 30 - 70 % (avalanches) Wl.arch +

2 - 30 cm single trees
0 - 50 cm sufficient

iable trees:
0-12 cm none

< 50 em single trees

] 0 - 12 cm sufficient
2 - 30 cm single trees

30 - 50 cm sufficient
< 50 cm single trees

* Horizontal structure
(% cover,

gap length,
stem density)

ingle trees or small groups;

t Jeast 300 trees/ha with dbh >
4cm; in openings in the fall line
tem distance < 20 m; lying logs an
igh stumps

» State of the
stability carriers
(crown develop., slend-

erness, target dbh)

rown develop. Fir min. 2/3, Spruce
in. 1/2; slandemess <80; stright
runks, single leaning trees only

» Regeneration
- seedbed

rea covered with vegelation
ompetition < 1/3

* Regeneration
- small saplings
{10 - 40 em fall)

hen crown density < 0.6, min 10
ieces of Beech/Fir per are (approx.
very 3m); there is Sycamore in the;
penings

ingle trees; canopy density approx.
0 %;
pprox. 400 trees/ha with dbh >

Stage target with check

values

(to be checked in 10 years)
Did we reach the targets?
Why? Why not?

single trees; canopy density at leas

[] BP0 %. at least 300 trees/ha with dbh
» 2d4cm; openings in the fall line ste
listance < 20 m; lying logs and high
stumps

rown develop. Approx. 1/3;
senderness approx. 80;
ingle leaning trees only

hrea covered with vegetation
ompetition < 1/3

hen crown density < 0.6, min 10
ieces of Beech/Fir per are (approx.
very 3m}; there is Sycamore in the
penings

» Regeneration
- large saplings

{40 cm tall to
12 cm dbh)

in. 1 group (size 2 - 5 are) per ha dr|n
anopy density > 4 %; species
omposition cerresponding target

b large saplings
2Nt Fir and Beech;
dce game influence

[ 4. Need for action

(] yes [ no ]

very bad

elp existing samplings - create openings; to

the openings Fir, Spruce,
ycamore, Beech 40 to 100 cm tall

Next intervention: ................cc.coeee. .. I 5. Urgency

[ I smat

|:] medium high l




oring - controlling

onit

Get a high protection effect on a way as efficient as possible.

1. Implementation assessment
2. Effectivity analysis |
3. Silvicultural monitoring /

4. Target review -



Implementation assessment

Are the planned intervention
carried out professionally and on
the right sites?

The implementation of the
protection forest management
should be able to get checked with
a simple sampling method in the
field.

You need an implementation plan
and a basic intervention description
for every unit.



Effectivity analysis

Do the completed interventions have
the expected effect on the state of the
forest?

The local manager monitors and
documents the development.

The experiences enable the protection
forest management to be highly

effective.

| The effectivity analysis promotes the

il professional competence of the

manager.
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Establishment for long-term use (durable markings)
Involvement of local manager (identification)
Implementation assessment after harvesting
Continuous observation of development (1 visit / year)
Periodical effectivity analysis (every 5 or 10 years)

simple database (no cemetery of data)
strict database management




Effectivity analysis

NaiS / Form 5 Effictivity analysis
Locality: Pfafers / Tristeliwald Date:
Indicator pict no.: Author: Effectivity analysis
I Are the stage targets achieved?
Stand ai .. . Current state of the forest - What changed?
char [TV M UM prOflle k Stage targ et Year ... yes/ - What is the reason?
No - Was the action effective?

* Species mixture
(type and degree)

Beech 30-70%

Fir 10 - 60 % / Spruce 0-30 %
Sycamore seedtrees

Canifers 30 - 70 % (avalanches)

Beech +

Fir 40 % / Spruce 60 %
Sycamore sgediraes
Earch +

equal 2000

a

viable trees in minimum 2 different
diamter classes

viable trees:

(- 12 cm none

lable trees:
0 - 12 cm sufficient

stability carriers
(crown develop., slend-
erness, target dbh)

min. 1/2; slendernsss <B80; stright
trunks, single leaning trees only

slenderness approx. 80;
some leaning trees

slenderness approx. 80;
single leaning trees only

® Vertikal structure 12 - 30 cm single trees 12 - 30 cm single trees E
{ dbh variation) 30 - 50 cm sufficient 30 - 50 cm sufficient
< 50 cm single traes < 50 ¢cm single trees
« Hotizontal structure [5ngle trees or small groups: Single trees; canopy density approx. §Single trees; canopy density at least
. at least 300 trees/ha with dbh > 80 %; 50 %; at least 300 frees/ha with dbh
(% cover, 24cm; in openings in the fall line approx. 400 trees/ha with dbh » = 24cm; openings in the fali line stem ]
gap length, stem distance < 20 m; lying logs andif24cm; openings in the fall line stem [istance < 20 m; lying logs and high
stem density) high stumps distance < 20 m, stumps
« State of the rown develop. Fir min. 2/3, Spruce J{Crown develop. Approx. 1/3; rown develop. Approx. 1/3;

» Regeneration
- seedbed

Area covered with vegetation
competition < 1/3

Area covered with vegetation

competition < 1/3

Area covered with vegetation
ompetition < 1/3

]

s Regeneration
- small saplings
(10 - 40 cm tal)

wWhen crown density < 0.6, min 10
bieces of Beech/Fir per are (approx.

very 3m); there is Sycamoare in the
penings

When crown density < 0.6, some
saplings of Fir, Spruce, Beech,

Sycamore;

Hinfluence of game!

hen crown density < 0.6, min 10
vieces of Beech/Fir per are (approx.
very 3m); there is Sycamore in the

* Regeneration
- large saplings

(40 cm {all to
12 cm dbh)

in. 1 group (size 2 - 5 are) per ha o fno large saplings

anopy density > 4 %, species
omposition corresponding target

Remarks:

the openings Fir, Spruce,
sycamore, Beech 40 to 100 cm tall

Schutzwaldmanagement 10 -

This informations you get from form

L4

2 which was filled out 5 — 10 years ago
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Silvicultural monitoring

¢ Does the state of the forest
y= correspond to the target profiles?

The silvicultural monitoring gives
iInformation about the protective
effect of the forests in aregion.

The silvicultural monitoring gets
carried out on a superior level.

The target profiles give the criteria
for the silvicultural monitoring.




Target review

Are the defined target profiles
advisable?

It is the job of the research to
examine the effect of the forest on
the natural hazards.

With the effectivity analysis on the
indicator plots we get experience
of the field.



Controlling and monitoring in protection forests (Nais)

Protection forest success monitoring

Site types
Natural hazards Target profiles Target review

Target types, treatment types

X
<

& Indicator plots

e A
. SRR s g Zaadt T

= N, EN N Y 2T SN

DeC|d|ng about the need for
action on |nd|cator plots

y o e IR y g ¥, T, - ' < j?,} : B 3o y
Implementations of WL, oo : Implementatlon
interventions g - 0 A= ' assessment

5 o W =5

. . R8s 1 1L _m :
Sustainably effective . S|IV|cu|turaI monltorlng

protection forests -




Management of protection
forests:

» Actual level of knowledge -
ready for pracitcal use

» Target review - basis gets
Improved

» Effectivity analysis —the
realization gets
accompagnied critically

47




Implementation

Education on all levels:

Education center of forest in Maienfeld and
LyssS

University of applied sciences (BFH) in
Zollikofen

Swiss federal institute of technology (ETH) In
ZUrich



Center for mountain forestry In
Maienfeld

A lot of Implementation-workshops in the field
— each forester with protection forest was at
least In one workshop.

Workshops treating the intensity of
Intervention



Influence of the intensity of the intervention on the costs per handled area

Case A; cost recovery not possible

_ - (Case B; cost recovery possible
Harvesting costs

Fr./m3 O Optimal alternative
160 S Unfavourable alternative
Silvicultural open options
140 . L «
% < rd

*

0..
120 Fr. -2000.-/ ha

..'/i)
<

100

Fr. -3200.-/ ha

ty
uy
ay
Ny
Ny
Ny
Ny

"y
L]
-.....

LIS
",
LIy
LIS
LIy
LN ]

80

Fr. -800.-/ ha
60 Prize of
the timber
40 Fr. +1600.-/ ha
I
Minimal intensity of intervention Maximal intensity of intervention Intensity of intervention
0 40 80 120 160 200 Intervention per ha

Normally the silvicultural open options are much more narrow in stands with
rockfall than in stands with other natural hazards, and they are also decreasing if
the present condition is far away form the minimum profile, on the bad side.



WWW.SsulIsshais.ch

Homepage for storing data indicator plots

SuisseNaiS Weiserflachen-Plattform

Weiserflachen Suche

Kanton Alle v

Naturgefahr Alle v . i
- B

Standortstypen-Gruppe Alle v
Standortstyp Alle

Erweiterte Suche :

7 Alle
ngstyp 2 Alle

WEY Alle
Alle
Alle
Alle
Alle

-
5 I] 20 Meile/n ]
b Sokm. | I



http://www.suissnais.ch/

