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1. Bakgrunn
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1. Bakgrunn
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2. Punkt-datasett
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2. Punkt-datasett
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Skredpunkt
Rither et al. (2024):

648 kartlagte polygoner (56 debris floods,
388 debris flows and 204 debris slides)

Gjennomgang av kartlegging -
571 skredstartpunkt

Kontrollpunkt

semi-tilfeldig utvalg fra en maske
med samme variasjonsbredde for
hayde, helning og relativ nedbar

som skredpunktene

571 kontrollpunkt

« landslide points
~confrol points{




3. Attributtdata som forklarende faktorer
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Geological

Variables/ influencing factors

Profile Curvature

northernes:
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ed on Toy
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Bedrock (Berggrunn)

Quaternary deposits (Lasm:

cosine

Data source and

resolution
DT Sm

Notes

Mational OTM
OTM 5m

OTM 5m

OTM 5m

OTM 5m

OTM 5m

MGU 1:250 000

50000

120000 - 1:500
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3. Attributtdata

Hydrological and

Landuse and forest

Meteorological

Variables/ influencing factors

Flow accumulation)
luein a buff 1r=15m

ainfall {acc. 3 days, mm)}

ainfallf normal &

WOUrS [mm)

Tree type ([dominerende treslag)
Mean tree height (dm)
Tree volume with bark {m@/

Number of trees per hekiar (#/ ha)

Data source and

resolution
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MET Mordic Opera
1km

Nibio SR16 16m
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4. Maskinlaeringsmodellene

Data preparation

571 shallow landslide starting points
(Modified from Ruther et al. 2024)

+

571 control points semi random
selection within feature space of slope,
elevation and 'Hans’ relative rainfall

+

Influencing factors
Morphological

elevation, slope, planar curvature, profile
curvature, northermess, easterness,
landforms

Geological

bedrock weatherability, surficial deposits
deposit thickness

Hydrological and meterological

flow accumulation, pre-Hans groundwater,
total rainfall, relative rainfall, rainfall intensity
Landuse and forest

tree canopy, tree type, mean tree height, tree
volume with bark, number of trees per ha
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4. Maskinlaeringsmodellene

Modelling - Nested CV approach

Outer Loop
1.Generate 5 folds of data for each cross validation clustering method !
a. spatial cluster

- i 16 mogelgerromigoringer

d. random 1a-d: Romlig modell for hele datasett

% HOK AR (W KON B0 S0 A 2a-d: Ikke-romlig modell for hele datasett

Build final model 3a-d Romlig modell for skogsdatasett
Repan using all data and
Inner loop median optimal 4a-d Ikke-romlig modell for skogsdatasett
Inner Loop '?' - 'o Iud(er | parameters for
3. Reshuffle training data n Training folds 00p 10IGS interpretation
and generate n (4 or 5) D:_ - 3
folds (same cluster method ecord: P
( ) mean test Underﬁttl ng
AUC modellene 1a og 3a
5 GPBoost CV + SHAP summary - .
?:vu 56 Uraining folds LOE ful hyperparameter mean variable Overfittin Jd
parameter search (e.g. search atiad imoertance
n-1 folds to train, 1 fold to S m— s VZE’I‘:]I’::Z(‘ P modellene 2d 0og 4d
test, repeat for all folds) | — Py Kompromiss
Cr—.
e 6. Test model mean
on 20% held Moran's | modellene 1c og 3¢

Repeat using: out fold .

i ici median
1. Spatially explicit model — all data 5. Build a model with all n .
2. Non-spatial model — all data folds of training data and Build Mode(; using a?:::\r:(aeirs Mori’n Sll test( 4fcir
3. Spatially explicit model — forest data best parameters training data p ref» ual s;:at|a
4. Non-spatial model — forest data auto- correlation
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Northerness 0.114

Elevation 0.107

Flow accumulation (log) 0.103

5 I n nfl te I Se av I Qsmasse Relative precipitation 0.048
. Planar curvature 0.041
Groundwater 0.036

Model 1c. Romlig modell for hele datasettet med sma blokk CV oy o
eposi NICKNess o
0.019
Slope 0.017
DepOSIt thICkneSS - Igsmassemektlg het Precipitation intensity 0.016

Profile curvature 0.012
Déposit thlckness/ /
bat mck (WIH thin orgamc Iayer)
Ahin deposﬁs (0.5 m)
thick depésits (>0.5 m)
ooo landslide points

Precipitation  0.003
Deposit class 0.000
Landform 0.000

).50 -0.25 0.00 0.25

SHAP value (Impact on model output)

Low

[ analysed area

400000
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Northerness
Elevation

Flow accumulation (log)

5. Innflytelse av Igsmasse

Groundwater
Bedrock

Model 1c. Romlig modell for hele datasettet med sma blokk CV

Deposit thickness

Easterness

Slope

1 : Northerness _ COS (aSpeCt) Precipitation intensity
2. Elevatlon Profile curvature

Precipitation
Deposit class

Landform
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SHAP value (Impact on model output)
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0.0 0.5
Northerness

800 1200 1600
Elevation

Mer skred i sgrvendt enn

nordvendt terreng Hgayde forklarer skredforekomst
under 480 moh

Plassholder Plassholder

for hgyere forvitringsaktivitet i for tykkere, mer lagdelt -

sgrvendte fiellsider som gir noe lgsmasse i dalfarene  landslide points
tykke re, mer |agde|t jord » landslide points below 48
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Northerness

Elevation

Flow accumulation (log)

5. Innflytelse av Igsmasse

Planar curvature

Groundwater

Model 1c. Romlig modell for hele datasettet med sma blokk CV Bedrock

Deposit thickness

Easterness

7. Bedrock weatherability Slope
Precipitation intensity
1: very easily (carbonate rocks) Profile curvature
2: eas”y (Sha|e’ phy"rte) Precipitation -
3: relatively easily (mafic plutonic rocks) De')i’s“;f'ass I
andiorm
4: slowly (sandstones, conglomerates and felsic volcanic rocks, i.e. granites and 025
metamorphic rOCkS, |e gneiss) SHAP value (Impact on model output)
5: very slowly (quartzite and quartz sandstones)
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Forvitringsklasse 4 er vanlig i omradene hvor det ikke gikk
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Tree type

Slope

Elevation

Planar curvature

6. Innflytelse av skog oot

Easterness
Canopy

Model 3c. Romlig modell for skogs-datasettet med sma blokk CV Flow accumulation (log)

Precipitation intensity

Relative precipitation
Tree number

Groundwater
Tree height
Precipitation
Profile curvature
Bedrock
Landform
Deposit class

1. Tree type
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8. Canopy cover
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SHAP value for Slope

Easterneisowt
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Slope

SHAP value for Canopy

Treslag forklarer skredpunktene i skogen best,
blandingsskog gjer skred mer sannsynlig,
spesielt i vest-vendt terreng

Bade gran og furuskog gjgr skred mindre
sannsynlig, spesielt i vest-vendt terreng
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/. Oppsummering

Stort behov for et forbedret nasjonalt datasett for
lasmassetykkelse og egenskap

Skogen bgr tas hensyn til i fremtidige aktsomhetskart

for jord- og flomskred

Stort potensial for data-drevet produksjon av
aktsomhetskart

1. Bakgrunn 2. Punkt-datasett 3. Attributtdata 4. Maskinleeringsmodellene

5. Innflytelse av lgsmasse

Takk for meg.

6. Innflytelse av skog

7. Oppsummering
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