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e 68.largest country on earth
« /.longest coadt line
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Istoric rockslide disasters in
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Name County Municipality =~ Year Volume [Mm?] Lives wave
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Mapping of unstable rock slopes in Norway

)

-L_ i .q, :

T
The vision:

« to characterize all unstable rock slopes which can course effects in
a distance larger than the shadow angle of rock falls

* O loss of life due to large rock slope failures in the next centuries
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Mapping of unstable rock slopes in Norway

Assumption:

« Slow deformation indicating slope instability
» Acceleration phase prior to collapse




Hazard and risk classification of unstable rock slopes

” As the likelihood of failure cannot be given quantitatively in
hundreds or thousands of years with today's scientific
knowledge, the risk analysis is built on a qualitative hazard
analysis and a quantitative consequence analysis. ”

REGINALD L. HERMANNS (*), THIERRY OPPIKOFER (*), EINAR ANDA (**), LARS H.
BLIKRA (**), MARTINA BOHME (*), HALVOR BUNKHOLT (*), GIOVANNI B. CROSTA
(***), HALGEIR DAHLE (****), GRAZIELLA DEVOLI (*****) T.UZIA FISCHER (*),
MICHEL JABOYEDQFF (*###¥¥) SIMON LOEW (******¥*) STINE SETRE (H******x)
FREDDY XAVIER YUGSI MOLINA ()

(*)Geological Survey of Norway (NGU), Trondheim, Norway
Leiv Eiriksons vei 39, NO-7491 Trondheim / Phone: 004773904181 / Email: Reginald.hermanns@ngu.no
(**) Aknes Tafjord Beredskap IKS, Norway
(***) University of Milano-Bicocca, Italy
(****¥) Norwegian Road Authorities, Norway
(***H¥) Norwegian Water and Energy Directorate, Norway
(##E*E) University of Lausanne, Switzerland
(xdokdlk) ETH Zurich, Switzerland
(FAodddekir) The county of Mere og Romsdal, Norway

http://www.ngu.no/upload/Publikasjoner/Rapporter/2012/2012 029.pdf e




Hazard and risk classification of unstable rock slopes

1. Back-scarp Score Rel. prob. Norm. prob.
Mat developped 0 ] 0.0
Partly open over length of slide bady (few cmto m) 0.5 20 20,05
Fully open over length of zlide body [few cmta m) 1 a0 0.0
2. Potential sliding structures Score Rel. prob. Norm. prob.
Mo penetrative structures dip out of the slope 0 10 10,0054
Penetrative structures dip on average < 20 deagree or steeper than the slope 05 G0 0.0
Penetrative structures dip on average > 20 degree and daulight with the slope 1 10 10,0034
3. Lateral release surfaces Score Rel. prob. Norm. prob.
Mat developped 0 ] 0.0
Partly developped on 1zide 0.25 ] 0.0
Fully developped ar free slope on 1 side ar partly developped on 2 sides 0.5 ] 0.0
Fully developped ar free zlope on 1side and partly developped on 1zide 0.75 100 100,02
Fully developped ar free slope on 2 sides 1 0 0.0
4. Kinematic feasibility test Score Rel. prob. Norm. prob.
Kinematik feasibility test does not allow for planar, wedge sliding or toppling 0 ] 0.0
F ailure is partly kinematically possible [movement direction is more than + 307 to slope orientation] 0.5 gluli] 100.0 %
F ailure iz partly kinematically pozzible [movement direction is more than £ 30° to slope orientation) 0.75 ] 0.0
F ailure iz partly kinematically pozzible on persistent discontinuities [movement direction is more than + 30 to slope arientati 0.75 ] 0.0
F ailure is kinematically possible on persistent dizcontinuities [movement direction iz less than + 30 ta slope orientation) 1 0 0.0
5. Morphologic expression of the rupture surface Score Rel. prob. Norm. prob.
Ma indication on slope morphalogy 0 7o To.0%
Slope morphalogy suggests farmation of a rupture surface [bulging, concavity-conwexity, springs) 0.5 25 25,05
Continuous rupture surface is suggested by slope marphalogy and can be mapped out 1 0 0.0
6. Displacement rates Score Rel. prob. Norm. prob.
Mo significant movement ] S0 50,0
0.2 -0.5cmivear 1 S0 o005
0.5 -Temlvear 2 ] 0.0
1-4 cmivear 3 0.0
4 - 10 cmifyear 4 0.0
> 10 emivear 5 0 0.0
7. Acceleration [if velocity is >0.5 cmiyr and <10 cmiyr] Score Rel. prob. Norm. prob.
Mo acceleration or change in slope deformation 0 ] o005
Increase in slope deformation 1 0 S0.03%
8. Increase of rock Fall activity Score Rel. prob. Norm. prob.
Maincrease of rock Fall activity 0 7o To.0%
Increase of rock Fall activity 1 25 25,034
9. Past events Score Rel. prob. Norm. prob.
Mo post-glacial events of similar zize 0 ] 0.0
One or several events older than S000 years of similar size 0.5 100 100.0 2
One or several events vounger than 5000 vears of similar size 1 0 0.0

Hermanns et al. 2012, 2013
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Hazard and risk classification of unstable rock slopes




Hazard and risk classification of unstable rock slopes

1) Back scarp




Hazard and risk classification of unstable rock slopes

2) Potential sliding structures




Hazard and risk classification of unstable rock slopes

" 3) Development of lateral
release surfaces




Hazard and risk classification of unstable rock slopes

4) Kinematic feasibility
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Hazard and risk classification of unstable rock slopes

5) Basal rupture surface




Hazard and risk classification of unstable rock slopes

" 6) Displacement velocity
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Hazard and risk classification of unstable rock slopes

* 7) Acceleration of displacement velocity




Hazard and risk classification of unstable rock slopes

* 7) Acceleration of displacement velocity
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Hazard and risk classification of unstable rock slopes

* 7) Acceleration of displacement velocity
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Hazard and risk classification of unstable rock slopes

* 8) Enhanced rock fall activity




Hazard and risk classification of unstable rock slopes

" 9) Past events along slope

s o pestglacial events along same slope




Hazard and risk classification of unstable rock slopes

Risk matrix Gamanjunni 3
12
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Mapping m%thodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

| Sign of instability? @
Entry into database

Reconnaissance

No entry into database

Entry in database as
not relevant

Too small, rock fall prob, tic
Real rock slope instability ? @ No unstable rock slope
J, Potential unstable rock slope
o ) but no sign of past or present
Preliminary consequence analysis activity

Are there consequences? \ .
@ | A

* Volume assessment
simple geo'ogical mapping * Automated run-out assessment

= Entry in database as
not yet relevant,
but has to be
checked in future

* Hazard analysis
= Consequence analysis including
automated run-out assessment

=> Are there consequences?

-4
y

Preliminary risk analysis

LGeoIogy with high uncertainty Geology with low uncertainties
and medium or high risk object and medium or high risk object

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low
uncertainty) uncertainty)

v v
@ More than one scenario possible? ’

Establish scenarios ——> Hazard and risk classification

* Hazard analyses High uncertainty on consequences =
« consequence analyses (crossing limits of risk classes)? /
including automated

sl

Low risk object

NO,
run-out assessment

* Detailed run-out analysis

Medium risk object

f/]
=

* Detailed consequence analysis
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Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? —< NO

YES l,

Entry into database

Reconnaissance

Too small, rack fall problematic

Real rock slope instability? —< 0 —>No unstable rock slope

Entry in database as
not relevant

YES L \\

Potential unstable rock slope

but no sign of past or present

Preliminary consequence analysis activity

Are there consequences? \

YES l/

NO

* Volume assessment
* Automated run-out assessment

~ Entryin database as
not yet relevant,
but has to be
checked in future

Mo entry into database

Simple geological mapping

* Hazard analysis

= Consequence analysis including
automated run-out assessment
=> Are there consequences?

YES i

Preliminary risk analysis

l/ Geology with high uncertainty
and medium or high risk object

and m

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low
uncertainty)
v

More than one scenario possible?

e N

Establish scenarios ——> Hazard and risk classification

(until determined with low
uncertainty)

YES

* Hazard analyses
* consequence ana!yses
including automated

High uncertainty on consequences

Low risk object

Y

(crossing limits of risk classes)? /
l YES NO

* Detailed run-out analysis

run-out assessment

| =

* Detailed consequence analysis

H # High risk object

Old eroded fault as back-
crack-and’river-drainage

Unstable slope
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Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? ~® No entry into database
Entry into database
Reconnaissance R

_ 3 Too.small; rock fall pre Entry in database as
Real rock slope instability? NO i\}m unstable rock slope not relevant

® |

Potential unstable rock slope
but no sign of past or present

= Entry in database as

Preliminary consequence analysis activity not yet relevant,
but has to be
Are there consequences? \ checked in future
@
‘l/ * Volume assessment
simple geo'ogical mapping * Automated run-out assessment

* Hazard analysis
= Consequence analysis including
automated run-out assessment

=> Are there consequences?

W
y

Preliminary risk analysis

sl

lGeology with high uncertainty Geology with low uncertainties Low risk object

and medium or high risk object and medium or high risk object

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low
uncertainty) uncertainty)
@ More than one scenario possible? NO

e N

Establish scenarios ——> Hazard and risk classification

* Hazard analyses High uncertainty on consequences =

* consequence analyses (crossing limits of risk classes)? / ,/ :
including automated l{ @ @ )
run-out assessment
* Detailed run-out analysis q
« Detailed consequence analysis * High risk object

i Medium risk object

| =
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Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? —< NO No entry into database
YES

Entry into database

Reconnaissance ;
Too small, rack fall problematic Entry in database as
Real rock slope instability? — 1O 3> no unstable rack slope not relevant
YES l/ \ .
Poten rm_! unstable rock slope > Entry in database as
o ) but no sign of past or present
Preliminary consequence analysis activity not yet relevant,
but has to be
Are there consequences? \ checked in future
NO
YES i/
* Volume assessment
simp|e geo'ogical mapping * Automated run-out assessment
* Hazard analysis
= Consequence analysis including
automated run-out assessment
=> Are there consequences? NO
YES i
Preliminary risk analysis =

lGeologv with high uncertainty Geology with low uncertainties

h S = > ) j 2 Low risk object
and medium or high risk object  and medium or high risk object

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low
uncertainty) uncertainty)

v

i ible?
YES Mj-re/than one scenamq:.-b;‘e. o

Establish scenarios ——> Hazard and risk classification

* Hazard analyses High uncertainty on consequences | 1,
« consequence analyses (crossing limits of risk classes)? / /
including automated VES » 'l Medium risk object
run-out assessment N

* Detailed run-out analysis q T >
« Detailed consequence analysis # High risk object
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Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? —< NO No entry into database
YES
Entry into database

Reconnaissance

Too small, rack fall problematic Entry in database as

Real rock slope instability? — |\ %> No unstable rock slope not relevant

YES l/ \\ .

Poten rm_! unstable rock slope > Entry in database as
o ) but no sign of past or present
Preliminary consequence analysis activity not yet relevant,
but has to be
Are there consequences? \ checked in future
NO
YES i/
* Volume assessment

simp|e geo'ogical mapping * Automated run-out assessment

* Hazard analysis

= Consequence analysis including
automated run-out assessment

=> Are there consequences? NO

YES i

Preliminary risk analysis =

lGeologv with high uncertainty Geology with low uncertai 5
and medium or high risk object  and medium or high risk object

Low risk object

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low
uncertainty) uncertainty)

v

i ible?
YES Mj-re/than one scenamq:.-b;‘e. o

Establish scenarios ——> Hazard and risk classification

* Hazard analyses High uncertainty on consequences | 1,
« consequence analyses (crossing limits of risk classes)? / /
including automated VES NO

run-out assessment

Medium risk l'Ji\.:l 2C1L

* Detailed run-out analysis :J" — :
« Detailed consequence analysis # High risk object
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Mapping m(%thodology for unstable rock slopes

Air photo / InSAR analyses of rock slope
Sign of instability?

ST

Entry into database

Reconnaissance Too small, rack fall problematic

No entry into database

Real rock slope instability ? No unstable rock slope

Entry in database as
not relevant

@

J, Potential unstable rock slope
but no sign of past or present
activity

Are there consequences? \ .
@ | A

* Volume assessment
* Automated run-out assessment

Preliminary consequence analysis

=

Entry in database as
not yet relevant,
but has to be
checked in future

Simple geological mapping

* Hazard analysis
= Consequence analysis including
automated run-out assessment

=> Are there consequences?

-4
y

Preliminary risk analysis

Geology with low uncertainties

LGeoIogy with high uncertainty
and medium or high risk object

and medium or high risk object

Detailed mapping Periodic displacement

+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low

uncertainty)

uncertainty)
More than one scenario possible?

@ <

Establish scenarios ——> Hazard and risk classification

* Hazard analyses
* consequence ana.l’yses
including automated

High uncertainty on consequences

sl

Low risk object

1

run-out assessment

(crossing limits of risk classes)? /
KOS

* Detailed run-out analysis

N SN

* Detailed consequence analysis

Medium risk object

a Back-bounding o
graben-like structure  Currently most apparent b
[m] NW / active block %
i = Foliatien
1000 ~ bserved joint-set
Large regional Proposed b
go0 graben-like structure sliding plane
w E
800
7004
B
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= fracture poles
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Mapping mqthodology for unstable rock slopes

Air photo / InSAR analyses of rock slope L =i 1510 lasiasunden  Max. probability
‘ I 0.0003 - 0.01
Sign of instability? ~® No entry into database 998
J, [ 001-01
(=] "
& g ‘[ Jo1-025
. o]
Entry into database & \- 025-05
Reconnaissance B @ R
Too small, rack fall pre Entry in database as ) 1 - 05 r1
Real rock slope instability? No unstable rock slope not relevant i =
i | ==
J, :oren rm_! unstable rock slope > Entry in database as S b )
L. . ut no sign of past or present o
Preliminary consequence analysis activity not yet relevant, i~
but has to be D bes
Are there consequences? \ ’s checked in future
: ‘l/ * Volume assessment Grofingen
simple geo'ogical mapping * Automated run-out assessment §
w
* Hazard analysis &
* Consequence analysis including @
automated run-out assessment
=> Are there consequences? NO
@ N
(=]
J g !
3 3 3 - o 1
Preliminary risk analysis = S
w
l Geology with high uncertainty Geology with low uncertainties Low risk object
and medium or high risk object and medium or high risk object
Detailed mapping Periodic displacement o
+ measurements 8
Periodic displacement § 22~
measurements © 436 000 437 000 438 000 439 000 440 000
(until determined with low (until determined with low
uncertainty) uncertainty) . .
Flow-R, University of Lausanne
\ v :
@ More than one scenario possible? @
Establish scenarios ———> Hazard and risk classification
* Hazard analyses High uncertainty on consequences | 1,
* consequence analyses (crossing limits of risk classes)? / /
including automated s 'l Medium risk object
run-out assessment -
* Detailed run-out analysis =
« Detailed consequence analysis # High risk object
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Mapping mgthodology for unstable rock slopes

Air photo / InSAR analyses of rock slope LG

1510 Oask‘g?ﬁe\‘.lndeﬁ Max. probability
: I 0.0003 - 0.01
. [ 001-01

| sion of instability? 4® No entry into database gonh

PN

o :
g “[Jo1-025
. e
Entry into database & \- 025-05
. ©
Reconnaissance AT = > -
oe e mCK T Entry in database as - 05 r1
Real rock slope instability? @ No unstable rock slope not relevant % =
\ i 1
- 1
J, Potential unstable rock slope Entry in database as =] { { N
o ) but no sign of past or present =} !
Preliminary consequence analysis activity not yet relevant, BT =
but has to be D bes F
Are there consequences? \ checked in future ]
W | .
* Volume assessment LR /
Breitinden
Simple geological mapping * Automated run-out assessment § .
w
* Hazard analysis &
« Consequence analysis including © = |\
automated run-out assessment B
=> Are there consequences? \59, ]
> | 5 /
o
(=]
['s]
Preliminary risk analysis = >
w
lGeoIogy with high uncertainty Geology with low uncertainties Low risk object

and medium or high risk object and medium or high risk object

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low
uncertainty) uncertainty)

v v
@ More than one scenario possible? ’

Establish scenarios ——> Hazard and risk classification

* Hazard analyses High uncertainty on consequences g’

* consequence analyses (crossing limits of risk classes)? / /

including automated NO 3 Medium risk object :

run-out assessment - B Maximum Thickness (m)

[ Jozs-ome
[loer-z10
B 217-38
B 251 -625
[ LR Rt

* Detailed run-out analysis
* Detailed consequence analysis




Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? — Mo entry into database
YES l,
Entry into database

Reconnaissance - Too small, rock fall problematic

Entry in database as
Real rock slope instability? —«

—>No unstable rock slope not relevant
YES l/ \ .
Parenrm_! unstable rock slope > Entry in database as
o ) but no sign of past or present
Preliminary consequence analysis activity not yet relevant,
but has to be

Are there consequences? \\ checked in future

YES $
* Volume assessment
Simple geological mapping * Automated run-out assessment

surrounding
cliffs only

\-j Faster downward
movement of indi-
vidual blocks
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Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? —< NO
<YES
Entry into database

Reconnaissance

B,

atic

No entry into database

Too small, rack fall pre

Entry in database as
not relevant

Real rock slope instability? — 1O 3> no unstable rack slope

Preliminary consequence analysis

N

Potential unstable rock slope
but no sign of past or present
activity

Are there consequences?

-ves-lf

NO

* Volume assessment

= Entry in database as
not yet relevant,
but has to be
checked in future

simple geo'ogical mapping - Automated run-out assessment
* Hazard analysis

= Consequence analysis including

automated run-out assessment

=> Are there consequences?

NC!

Preliminary risk analysis

!

Geology with low uncertainties
and medium or high risk object

Geology with high uncertainty
and medium or high risk object

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low
uncertainty) uncertainty)

v

More than one scenario possible?

Establish scenarios ——> Hazard and risk classification

<YES NOD>

High uncertainty on consequences
(crossing limits of risk classes)?

* Hazard analyses

* consequence ana.l’yses
including automated
run-out assessment

<YES> NO,

* Detailed run-out analysis
* Detailed consequence analysis

Low risk object

Project name

Run up [m]

volume (108 m3)

Operator

Computational point-

|Date

‘Wave generation (Subsection 3.2.2)

Skide impact velocity I, [m/s]

Bulk slide density o, [ke'm’] |-

Bulk shide volume #; [m]]

Bulk shide porasity n [%]

Shde thickness 5 [m]

Shde impact angle & ["]

Skide or reservoir width b [m] B

Still water depth b [m]

Wave propagation (3D or 2D) (Subsection 3.2.2)
Wave basin (3D) Wave channel (2D)

Radial distance » [m]
Wave propagation angle » [*]

Streamwise distance x [m] |-

‘Wave run-up and overtopping (Subsection 3.3.2)

Still water depth b [m]
Run-up angle £ [*]

Freeboard f [m]
- Crest width b 5 [m]

—

Wave heigth H (H ) [m]
Wave amplitude a (a ) [m]

Wave period T (T ) [3)

-|Figure 3.3 Sketches defining the governing parameters on impulse wave generation and the most im-

Distance [km]

Roberts et al. 2014

Delete all
Delete all governing parameters
except shide g

Input control |
Prepare to print |
Delete all g

g par

portant wave parameters in (a) 2D and (b) 3D.

VAW, ETH Zurich
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Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? —< NO
YES
Entry into database

Reconnaissance Too small, rack fall problematic

No entry into database

Entry in database as
not relevant

Real rock slope instability? — 1O 3> no unstable rack slope
Potential unstable rock slope

YES L N
but no sign of past or present

Preliminary consequence analysis activity

Are there consequences? \

YES i/

NO

* Volume assessment
* Automated run-out assessment

~ Entry in database as
not yet relevant,
but has to be
checked in future

Simple geological mapping

* Hazard analysis

= Consequence analysis including
automated run-out assessment

=> Are there consequences? NO

YES i

Preliminary risk analysis

lGec!ICIg\,lr with high uncertainty ology with low uncertainties

and medium or high risk object  and medium or high risk object

Detailed mapping Periodic displacement
+ measurements
Periodic displacement
measurements
(until determined with low (until determined with low
uncertainty) uncertainty)

v

More than one scenario possible? o

Establish scenarios ——> Hazard and risk classification

YES

* Hazard analyses High uncertainty on consequences
* consequence ﬂﬂﬂ'!}c"SES

including automated

Low risk object

Y

(crossing limits of risk classes)? /
l{ YES NO

* Detailed run-out analysis

run-out assessment

Viedium risk object

| =

* Detailed consequence analysis

H # High risk object
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Figure 11: Modelled maximum surface elevation and comparison to measured run-up values.
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Mapping methodology for unstable rock slopes

Air photo / InSAR analyses of rock slope

Sign of instability? — Mo entry into database

YES l,

Entry into database

Reconnaissance

Too small, rack fall problematic Entry in database as

Real rock slope instability? —« —> No unstable rock slope not relevant

YES l/ \ ,

Parenrm_! unstable rock slope > Entry in database as
o ) but no sign of past or present
Preliminary consequence analysis activity not yet relevant,
but has to be

Are there consequences? \\ checked in future

YES $

* Volume assessment

Simple geological mapping * Automated run-out assessment

* Hazard analysis
= Consequence analysis including
automated run-out assessment

=> Are there consequences?

YES i

Preliminary risk analysis

Table 11: Number of inhabitants and tourists exposed to displacement waves created by rockslides from
—__ Stampa with different volumes.
iGeologv with high uncertainty

and medium or high risk object Volume  Inhabitants Tourists Wt Total exposed persons, Wror Potential life loss
. . 3 T
D"ta"e“:"app'"g [(Mm’] We Min. Max. Mean Min. Max. Mean Min. Max. Mean
Periodic displacement 0.2 5 0 3600 500 5 1805 130 4 1264 91
measurements
(until determined with low 5 106 0 9000 1250 106 4606 419 74 3224 293

ncertainty)
aneeramny 40 325 0 9000 1250 325 4825 638 228 3378 446

v

More than one scc.i v prwssmre ;

> Hazard and risk classification

YES

Establish scenarios

* Hazard analyses High uncertainty on consequences ||
* consequence analyses (crossing limits of risk classes)?

including automated i YES

run-out assessment

* Detailed run-out analysis
* Detailed consequence analysis

=i
ML .. =z =
* High risk object
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Mapping me\thodology for unstable rock slopes

o
12
Very high

9.6

High

1.2

Medium

4.8

Low

Hazard classes (hazard score)

2.4

Very low

0
No 0.1 1 10 100 1000 10000

Consequences Consequences (loss of life)
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Mapping methodology for unstable rock slopes

Skrednett
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\
Om Skrednett  Kontakt oss.™ TIRNVE
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Stein- og sneskred Skredfaresoner
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Landsdekkende aktsomhetskart for jord- og flomskred
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NVE publiserer aktsomhetskart for jord- og flomskred. Aktsomhetskartet viser
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godt grunnlag for en farste vurdering av skredfare. (=)

Faresonekart skred for Loppa kommune

SVERLGE FINLAND
Mandag 5. mai overleverte Norges vassdrags- og energidirekiorat (NVE)

faresonekart for skred til Loppa kommune.

Faginformasjon | Myttige lenker | Om dataene | Nedlastning/WMS

£ e NGUO

Morges geologiske undersakelse

NVE

Statens vegvesen Jembaneverket Faorsvarefs milit==rgeografiske tieneste

http://www.skrednett.no/



Mapping methodology for unstable rock slopes

o

Sek | Kart | Verktey | Informasjon |

HeZzALLEE

Standardkart | Lag kart |

() Ustabile fiellparti - oversikt

Ustabile fiellparti - morfologi

Ustabile fiellparti - volum

Ustabile fjellparti - bevegelse

Ustabile fizllparti - faregrad

Ustabile fiellparti - risikograd

Ustabile fiellparti - undersgkt omrade

Ustabile fiellparti - malestasjon, type_OLD
Ustabile fiellparti - malestasjon, bevegelse OLD
() Grunnundersekelser - Troms

Velkommen til skreddata pa nett.
Du kan veksle mellom ulike "Standardkart” i "Kart"-fanen.

Fa informasjon om skredobjekt ved a trykke pa "i"-knappen
i "Verktey"-fanen.

(Anbefalt nettleser: IET)

100 km

http://www.skrednett.no/



.?

2 : T T et

Regihald.Hermanns@NGU




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41

