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Taustaa: MyrskyPuu

* [lImasto muuttuu
— Routajakso lyhenee, tuulituhoriskit kasvavat

« Kiertoajan pidentaminen on yksi keino hillita ilmaston
muutosta

— Tuhoriskit kasvavat puuston jareytyessa. On tarkeaa
etta kykenemme maarittamaan tuhoriskit puuston
jareyden mukaan

« Tuhoille alttiit metsat ovat "moniongelmaisia”

— Mallitamme parhaillaan metsien lumituhoja —
karttatuote on tulossa

— Seuraavaksi aloitamme tyvilahon mallintamisen —
rahoitusta kaivataan ....
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MyrskyPuu: tuotetaan korkean resoluution
tuulituhoriskikartat Suomelle

Wind damage
observations
In national forest
inventory

2 Statistical modelling
of damage probability
using forest properties and
environmental variables

3

Computing
damage risk maps
with GIS data of
forest properties,
land use, soil & wind
conditions
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Model data

NFI 11

field data
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forest resource
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return levels
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Test data

NFI1 12
field data
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Wind damage models

GLM, GAM and BRT
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Preparation of
covariates
for prediction
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Cross-validation
of models

Spatial prediction of
wind damage probability

v

Testing
the map with external data
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Model data

NFI 11
field data

v Tilastolliset mallit
-~ )

Wind damage models

GLM, GAM and BRT
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Cross-validation
of models
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Tuulituhohavainnot VMI aineistosta

Aineisto VMI11 mittauksesta jaksolta 2009 -
2013

Tassa tutkimuksessa kaytimme
41 397 VMI koealaa metsasta, joissa

— 1 070 koealaa joissa oli tuulituho (0-5 v
aikana)

— ~ 2.6% koealaa joissa tuulituho

65°

60°

200 36°
* no damage
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Tilastollinen mallinnus ja koneoppiminen

Generalized linear mixed models (GLM)

— Fully parametric models

S : Lisda
(logistic regression model)

« Joustavuutta
Generalized linear additive models (GAM) . Kykya huomioida

— Accounting for non-linearity with epalineaarisuutta

non-parametric smoothing splines * Ylisovittamisen riski
Boosted regression trees (BRT)

— Ensembles of regression trees
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Malliennusteen vaste eri muuttujien
suhteen

GLM
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UNPUBLISHED RESULTS

Ristiinvalidoinnin tulokset

1.01
10-fold stratified cross-

0.91 validation

0.81

= GLM malli valittiin
kartan tekemiseen

|
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0.71

0.61

0.51

GLM GAM BRT
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Spatial data

2

MS-NFI
forest resource
maps

Forest
management
notifications

Max wind
10 year Soil data
return levels

Kartta
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Wind damage models

Preparation of
covariates

GLM, GAM and BRT e
for prediction

o J

Spatial prediction of
wind damage probability

v
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GIS aineisto malliennusteiden laadintaan

DATA TO THE RISK MAP

12

Forest
resource maps
(WG)]

Forest use

notification
(Forest Centre)

SYelll
(GTK & NLS)

Climate data e

Properties of the forest stand:
tree height, diameter, species

Open stand borders

Forest management history:
time since last thinning

Local wind conditions:
max wind 10-year return rate (details here)

Soil:
peatland, fine/coarse mineral soil, soil depth

Climate:
Temperature sum (degree days)
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https://www.earth-syst-dynam.net/8/529/2017/

13

patiaaliset ennusteet tuhoriskille
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Kartan testaaminen
= toimiiko se ?

Spatial prediction of
wind damage probability

v

Testing

the map with external data €

/
Test data

NFI1 12
field data
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Testaaminen uudella VMI
alneistolla

Verrataan karttatuotetta VMI12 maastomittauksiin
— Tuulituhojen kanssa
— llman tuulituhoja

60 4
1.00 4

2" Wind d
2 N amage 075
L 1
0 20 >

0 >

% 0.50
0.00 0.05 0.10
© 0.251
o
©
g 0 —D:I——o-- '™ ° L AUC =0.72
s
g | —L [ }——meee o e L —
g U.E]O 0_b5 0_'10 1.00 0.75 050 . 0.25 0.00
Specificity

Prediction

Lukge)

© Natural Resources Institute Finland NATURAL RESOURCES
INSTITUTE FINLAND

15




, #MyrskyPuu
#StormTree
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SUOMEN METSASAATIO

Lukge)

NATURAL RESOURCES
INSTITUTE FINLAND




