Vulnerability assessment of ecosystem
services for climate change impacts and
adaptation (Vaccia)

ACTION 9: Assessment of impacts and adaptation
measures for forest production; Case study at Northern
Hame and Lapland (Short name: Forest Production)

Report on the Stakeholder seminars 3

VACCIA



Vulnerability assessment of ecosystem services for climate
change impacts and adaptation (Vaccia)

ACTION 9: Assessment of impacts and adaptation measures for forest
production; Case study at Northern Hame and Lapland (Short name: Forest
Production)

Report on the Stakeholder seminars 3

Contents

1. Objectives of the stakeholder SEMINAr 3........ooouuiii e
2. Stakeholder SEBMINAT 3 ... ..o
3. The main results Of the SEMINAT ........ccooiiiiee e
e gL T=3 =T 2P PP
Annex 1 Stakeholder SEmINar Program ............oi oo e
Annex 2 Forest growth and management in changing climate..............cccoeiiiii e,
Annex 3 Effects of climate change on forest @CoONOMY...........oooiiiiiiiiiiii e
Annex 4 Henvi - Optimizing forest management to account for multiple interactions with the

ClIMIALE . 13



1. Objectives of the stakeholder seminar 3

The specific objectives of the stakeholder seminar were

- to briefly review the forest growth and management optimisation modelling results achieved
in VACCIA Action 9; best present understanding of the climate change and its effect to
forest growth and the economics of forestry was presented to the participants.

- to discuss how stakeholders see the results and what they consider as important subjects
in future research in the context of climate change and forestry in Finland

- to review recently started scientific projects that are closely related to the subjects of
VACCIA Action 9

2. Stakeholder seminar 3

The third stakeholder seminar was organised as satellite event of the final seminar of VACCIA
project at House of Science and Letters in Helsinki on 29th of November 2011.

The seminar was organised on the basis of invitations. We invited representatives of all national
level stakeholder groups interested in forestry issues. The invitation was send out through email
using the distribution list of News Bulletin of the Department of Forest Sciences, University of
Helsinki. The invited participants included companies, academic and educational institutions, ngos
and government offices. The main difference to the previous stake-holder meetings was in that the
invitation was send to nation-level actors as a also nation-wide connection was seeked

The seminar location, programme and participants were different from the previous stakeholder
seminars. The first reason was that presenting the project results to the same audience for second
time would not have brought much new content for discussion. Secondly, we aimed to have more
active participation by decision-makers and forest or environment professionals at high position. In
the previous seminars the audience primarily consisted of local forestry professionals and forest
owners because the seminars were held at places remote from Helsinki.

The program of the seminar is presented in annex 1. It consisted of concise presentations of the
modelling results in VACCIA Action 9; how we expect forest growth to change in the future and
how forest management is affected by climate change (annex 2) and what are the economical
aspects and how the optimal rotation cycles will change in changing climate (annex 3). Besides
presentations of VACCIA results, the stakeholders were informed about recently started scientific
projects that deal with forestry and the climate change: HENVI-forest (annex 4) and Climforisk
(annex 5).

During all the presentations free discussion was encouraged.



3. The main results of the seminar

The forest growt predictions done in VACCIA are consistent with the results achieved in earlier
projects (e.g. FINADAPT). The predicted rise in the atmospheric CO2 and the warming of climate
enhances wood productivity but it also makes stand management at seedling stage more
expensive due to increasing competition by weeds. The predicted increase in tree productivity will
increase profitability and alter stand management patterns but it has no dramatic consequences to
the whole field of forestry. Economically more relevant questions are the future changes in wood
market and carbon trading. If accumulation of carbon in standing biomass or replacing fossil fuel by
wood were rewarded with typical present-day price of 15€ per tonne C, economically optimal
rotation time would increase approximately as much as enhanced wood productivity by moderate
climate warming would shorten it.

The extreme weather events and biotic disturbances are less predictable than tree growth and may
pose a greater threat to forestry in the future. Therefore, quantitative predictions of biotic
disturbances were seen as the most acute subject of research by both researchers and
stakeholders. The presentation of Dr. Mikko Peltoniemi on the recently started project Climforisk
was thus received with great satisfaction.

The forest ecosystem — climate interactions will be further studied in project HENVI-forest. The
project will study this topic in a wide context which covers the climate effects of forest radiation
balance and how the formation of secondary particles over forests due to biogenic volatile organic
compounds (BVOC) affects climate. The project also addresses economic aspects of climate
change and forestry. The seminar participants considered problematic that there are no political or
economic standards to account for forest radiation balance or emissions of BVOC that are not
considered as greenhouse gases and only indirectly modify the climate. These subjects are also
virtually unknown to the public. The HENVI-forest project, however, will also address how the new
information is received by stakeholders and public.

The representant of Forestry Development Centre Tapio was very interested in having the present
tools of forest management updated to include VACCIA-based growth and management scenarios
that consider the effect of gradually changing climate. Many forest owners and professionals
dealing with practical forestry work also seem to trust more in experimental observation on climate
change effects rather than theoretical considerations. This makes dissemination of scientific
climate change predictions challenging. Having the climate change effects embedded in
management planning tools would indicate the effects of climate change as understandable
concepts as tree volume or directly show how e.g. frequency and intensity of thinning will change
in the future. This in turn would greatly speed up dissemination of climate change information
among professionals in local forest owners' associations as well as among forest owners.



Annexes

Annex 1 Stakeholder seminar program

10.30-10.50
10.50-11.10
11.10-11.20

11.20-11.30
11.30-12.00

Forest growth and management in changing climate (Pasi Kolari)

Effects of climate change on forest economy (Lauri Valsta)

New research projects: Henvi - Optimizing forest management to account for
multiple interactions with the climate (Kari Minkkinen)

New research projects: ClimfoRisk (Mikko Peltoniemi)

Discussion



Annex 2 Forest growth and management in changing climate
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Annex 2 continues

Kuivuus vaikuttaa voimakkaammin
puun kasvuun kuin yhteytykseen
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Annex 2 continues
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Annex 3 Effects of climate change on forest economy
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Annex 3 continues
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Annex 3 continues
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Annex 3 continues
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Annex 4 Henvi - Optimizing forest management to account for multiple

interactions with the climate

HENVI-forest

Metsien talouskdyton ja suojelu
optimointi ilmastovaiku
huomioiden

Optimizing forest management and conservati
account for multiple interactions with the clima

Eero Nikinmaa, HY, vast. joht.
Kari Minkkinen, HY, koordin.

Taustaa — Metsat ja ilmasto

Metsat ovat térkeitd hiilinieluja. Ne
poistavathiilidioksidia iimakehdsta ja

ilmastoa)
= Monetmuutkin tekijat, kuin hiili,
vaikuttavat siteilytaseeseen. Esim.
turvemaiden kuivatus ja kiyttd
i i lisats coznja
20:n paastdja(lammittava), mutta
vahentad CH4 paa: wiilentdva).
Metsien albedo eli séteilyn heijastussuhde|
on pienempi kuin avointen maiden
(lErmmittdva). Tdma3 pi a3 erityi:
boreaalisten metsien hiilinielun vaikutu
veden haihtuminen metsista on
suurempaa kuin avoimesta pinnasta
[viilentdva vaikutus)
Metsit lisddvataerosolien muodostumistal
hakkuutahteiden keruulla ym. on [viilentava vaikutus, suuruus hyvin
monensuuntaisia vaikutuksia, jotka epévarma)

* MetsdanhoidolliSiTT teimengiteilld, kuten

tunnetaan yvha huonosti

Taustaa — Metsat ja talous

Metsat tarjoavat hyodykkeita ja
(ekosysteemi)palveluita. Joillain ndistd on tarkasti
madritelty arvo (puutavara, paperi), vihemman
tarkka arvo (hiilinielu, albedo), tai hyvin vaikeasti
madriteltdva arvo (diversiteetti, virkistys)

Arvot pitdd pystyd maarittdmaan, jotta metsien
kayttoa voidaan optimoida

Metsien kayton hyvaksyttavyyttd taytyy myos
analysoida: millaisia preferensseja yhteiskunta
asettaa metsdtaloudelle, ilmastonmuutoksen
hidastamiselle ja sopeutumiselle

Tutkimuksen tavoitteet

* Analysoida metsatalouden kaikki
potentiaalisesti tarkedt ilmastovaikutukset

* Tutkia miten metsien kaytto ja suojelu
tuottavat korkeimman mahdollisen
taloudellisen ja sosiaalisen arvon, kun niiden
kaikki ilmastovaikutukset otetaan huomioon

Tavoitteet

.

1) kehittda kiertoajan pituisia metsien kisittelyskenaarioita
tavallisimmista metsdtaloustoi iteista, ottaen huomioon kaikki
tunnetut ilmastovaikutukset (muutkin kuin hiilinielu)

2) analyscida metsdtalouden ilmastovaikutusten ja taloudellisten
waikutusten valisid kompromisseja erilaisissa ymparistdpoliittisissa

.

tilanteissa
* 3) analysoida millaisia preferensseja yleist asettaa
ilmast: wtoskysymyksille (torjunta, sopeutuminen)

metsdtaloudessa

4) tutkia politilkkainstrumentteja, joilla voitaisiin saavuttaa parhaat
lok ottaen h ioon metstal ktorin yhteisk alliset ja

ilmastolliset vaikutukset seka kansainviliset sopimukset

.

Odotettavat tulokset

* Tutkimuksemme

— lisé4 tietoa puutteellisesti tunnetuista metsien ja
metsétalouden ilmastovaikutuksista (albedo,
aerosolit, turvemaat, muut KHK:t kuin CO2)

— kehittda mallitydkaluja, joilla metsien kasittelyssa
voidaan ottaa huomioon ilmastovaikutukset

— toteuttaa sosioekonomisen analyysin metsien
kdsittelystd ottaen huomioon ilmastovaikutukset




Annex 4 continues

Osapuolet

Helsingin yliopiston ympéristétutkimuksen ja -
opetuksen yksikén (HENVI) rahoittama
yhteistutkimushanke, jossa osapuolina:

Helsingin yliopisto

— Metsitieteiden laitos

— Fysiikan laitoksen ilmakeh3tieteiden osasto
— Sosiaalitieteiden laitos

Metsintutkimuslaitos
limatieteen laitos

Tutkimusteemat

* 1) Metsien kdyton vaikutukset KHK-virtoihin,
albedoon ja aerosolien muodostumiseen (Frank
Berninger, HY)

2) KHK:n, albedon ja aerosolien vaikutus
ilmakehan ominaisuuksiin ja alueelliseen
sateilytaseeseen (Ari Laagksonen, IL)

3) limastovaikutusten taloudellinen analyysi
(Lauri Valsta, HY)

* 4) Metsatalouden hyvaksyttavyys ja
ilmastonmuutos (Janne Hukkinen, HY)

Tiedonvaihto 4 teeman valilla

Forest- Atmosphere interaction
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Muut tutkijat

+ Pasi Kolari (UHE-DFS), Ilvan Mammarella (UHE-
ATM), Sampo Smolander (UHE-ATM), Nina
Janasik (UHE-SS), Ditte Mogensen (UHE-ATM),
Henna Lyhykdinen (UHE-DFS), Jari Hynynen
(METLA), Hannu llvesniemi (METLA), Olli
Salminen (Metla), Raisa Makipaa (Metla)

+ Palkattavia tutkijoita HENVI-rahoituksella
(sisaltden IL:n ja METLAN rahoituksen):

— 3 tutkijakoulutettavaa — 10 miestydvuotta
— 3 tutkijatohtoria - 6.5 vuotta
— 1 senioritutkija - 2.75 vuotta
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ja metsatuhoihin?
Climforisk

Y

www.metia fillife/cimiorisk

LFEDI ENVFIDINET

ity (Chmiodst. s, meda fHescimte )

llmasto muuttuu

* Lyhyemmat ja lampimammat talvet
— Lumipeitteen muutokset

— Kasvukausi pitenee

» Adrevampi ilmasto
— Helteet
— Vahemmat kovia pakkasia
* Sadanta kasvaa, miten kay maaperan kosteuden?

Miten metsat reagoivat?

Kasvillisuuden hiilivarastot\

-+

I Kasvukausi I +
‘ Lampotila I -
oo Sadanta t

+ Karike

[ Maaperan hiilivarastot :}:

Missa hiilta sitoutuu nyt
ja tulevaisuudessa?

« limasto ei muutu
tasaisesti koko
Suomen alueella

« Metsdt eivdt reagoi
lineaarisesti
ympariston
muutoksiin

Yleistyvatké metsatuhot?

limaston vaikutus
+ Tuholaislajikohtainen vaste
« Esim. pitempi kasvukausi: + kaarnakuoriainen
kuivuus / ldmmin talvi : + méntypistidinen

N

Metsien rakenne

* Tihedt metséat
= Kuollut puu

M Tulokaslajit?

Climforisk, 2011-2014

« Tybkaluja hiilinielujen ja metsatuhoalttiuksien
arvioimiseen
. Kokoaa tietovarat ja mallit yhdeksi Suomen kattavaksi

tieto- ja mallinnusalustaksi

« Miten Suomen hiilinielut ja tuhoille altteimmat
alueet ovat jakautuneet
- Nykyilmasto ja ilmastonmuutos

« Laatii ja tuo karttapohjaista materiaalia Internetiin
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Tietoalusta: Metsien rakenne

* VMI-tieto

* Koealakohtaiset tunnukset,
joita mallit vaativat mm.
biomassa ja LAI

* Yleistetaan mallien
vaatimat |3htotiedot maan
kattavaksi satelliitti-tietojen
perusteella

LLANDSAT + CLC
L]

Tietoalusta: Maaperatiedot

* Perustuen GTK/MTT/Metla

maaperdkarttaan

— Vaihtelu n. 10 ha resoluutiolla
Topographicai map + .
DEM (Fig Paikaienidana) = Maastokartta ja DEM

— Pienen mittakaavan vaihtelu
— Suot ja kallioiset aluest

* Kuivuudelle herkat alueet

Metsien mallinnus

= Liitetddn yksinkertainen
ekosysteemimalli (CO, ja
H,0) tietoalustaan
— Parametrisointi
Suomalaisella materizalilla

* Estimaatit Suomen alueella
korkealla resoluutiolla

— Hiilitase, kasvillisuus ja
maaperd

— Maaperin vesitilanne ja sen

vaikutukset puustoon

Metsatuhoalttiuden arviointi

* Tunnistetaan erituhoille
altistavat tekijat perustuen
— ICP level | —koealoihin,
— VMI-tietoihin
— Muihin metsatuhoihin
liittyviin aineistoihin

* Ymparoivien metsien
rakenne laadittavilta
biomassakartoilta

Mittaustiedoista ennusteisiin

+ Tuhonaiheuttajien ekologiaan perustuvat alttiusmallit
* Ennusteet muuttuvasta

ilmastosta
R
" TEMPERATURE
' -

Tulokset nakyville, WWW

* Laaditaan (paivittyvia) karttamateriaaleja,
joita esitetdaan Internetissa, mm.
— Hiilinielut ja —varastot
— Tuhoalttiuteen vaikuttavat tekijat ja alueet

* Sidosryhmaseminaari 26.1.2011, Metla,
Vantaa

— Minkalaisessa muodossa tieto ja tulokset
kannattaa esittaa?

— Tervetuloa!
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www.metla.fi/life/climforisk

Research group: * * *
Mo Pelioniemi, Aleksi Lshinnen,
Seppo Neuvonen, Eeva Karghbinen. Sanna * . *
Harkénen, Petiari Hale i * / *
Heikki Parikka, Sakari Tuominen, Marfi
Lindgren, Pekka Tamminen, Jukka Paniinen,
Seppo Nevalinen, Juha Heildinen, Paula * *
Puoiskika, Tapio Linkosalo, Risto Sievanen, * *
Minna Pulkinen {HY). Eero Nikinmaa {HY). *
Annikii Makeis (HY)

LIFED0 ENVIFUO00ST1
Contacts: Cimate change induced drought effecison
Miao Fefcriem (coora, Mete) g e
‘mikie petoniemigmeta § {Camionsk)
p. D40-801 5308
Alexs Lemcren, (Meta; -
ey mema s *
0.050-391 382
Anvikh] MSR=B (Lnrersly of Hesin)

S ke e i 1 -

Feasibility test: Model predictions and
pests/pathogens

i FIG: Model predicions of drought
days vs. drought damage

_.._' b observatons 5t ICP | level piots
| o

(fig. P. Mukkonen, T Linkosaio)
* Correlating modelled drought and measured drought
damages show positive relationship between the years
— Spatial correlations within a year marginal or non-existent
— Soil type seems to be decisive

Metsien mallinnus

* Ekosysteemimallijoka

?ER:EMNCE H20 yhdistaa hiili- ja vesitaseet
VPD | [RAIN  « Minimaaliset
A Y + lahtétietovaatimukset
— Saatiedot
\|l s LAI
¥ — Maaperan paksuus
* Kalibrointi MCMC-
"> DRAINAGE menetelmin
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Professor Eero Nikinmaa, University of Helsinki

Professor Lauri Valsta, University of Helsinki

Dr. Pasi Kolari, University of Helsinki

Dr. Kari Minkkinen, University of Helsinki

Dr. Mikko Peltoniemi, Finnish Forest Research Institute

Mikko Uimonen, National Land Survey of Finland

Miia Tahtinen, POyry

Johanna Leinonen, Finnish Forest and Park Service

Olli Salminen, Finnish Forest Research Institute

Johnny Sved, Forestry Development Centre Tapio

Susanna Kankaanpéaé, Helsinki Region Environmental Services Authority (HSY)
Lea Jylh&, Central Union of Agricultural Producers and Forest Owners (MTK)
Hanna Nikinmaa, Indufor

Paivi Merila, Finnish Forest Research Institute

Jussi Nikula, WWF



