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List of abbreviations
GPP – Gross Primary Production (i.e. Gross photosynthesis)
ET - Evapotranspiration
FMI – Finnish Meteorological Institute
ICP I - International co-operative Programme on Assessment and Monitoring of Air
International co-operative Programme on Assessment and Monitoring of Air Pollution Effects on
Forests, level I monitoring plots, few hundred plots in Finland
ICP II – See above, level II monitoring plot (intensive monitoring)
kNN – Methodology to generalize point estimates, k Nearest Neighbours
LAI – Leaf Area Index, a key structural variable of vegetation, which basically says how much leaf
area there is in the forest to capture light.
Metla – Finnish Forest Research Institute (primary beneficiary), also FFRI
MCMC – Markov Chain Monte Carlo. Can be applied as a numerical method to estimate
parameters of a model
NFI – National Forest inventory (measures thousands of forest plots per year)
RS – Remote sensing
UH – University of Helsinki
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Executive summary
Summary of the project contents
Climforisk is a climate change related project that collects and merges forest-related
data sources in order to estimate the effects of climate on two ecosystem services provided
by the forests. Project prepares estimates of forest carbon exchange in current and changed
climate, and assesses the factors influencing the vulnerability of forests to damages.
Evaluations of vulnerability of forests to damages focus on damages associated with
weather, mainly to changes and variability in soil water availability. Some of the forest
damages associated to weather variability can act through the complex food web habiting
forests, with the consequence on increased pest/pathogen activity that damages forests. By
providing information how forest carbon sinks and sources are distributed in Finland, and
providing information about the most vulnerable areas of Finland to biotic damages are,
Climforisk aims at providing stakeholders more comprehensive knowledge that can be used
in forest management. While aiming at these targets, Climforisk collects information on
factors causing uncertainties to such evaluations and reports them.

General progress
The work conducted in the project has followed mostly the milestones and deliverables
set in the proposal.
By the Inception Report (31.8.2011), we had accomplished all Deliverables and
Milestones listed in the proposal by that time, and here enclosed with this report, we
report the deliverables and milestones with due date 31.12.2012.
We have collected and compiled the forest data required for national level forest carbon
balance simulations with a carbon-water balance model. In the due course, we have
developed, calibrated and tested the model that will be used to draw these predictions. We
have adopted another model for the purposes of providing soil carbon predictions. We have
worked with pest/pathogen data and collected ecological information. We have conducted
modeling of pest/pathogen damages in order to identify crucial factors and species that can
be modeled further, with an aim of providing damage vulnerability maps. We have been
developing model-simulation platform and implemented weather data and climate
scenarios, in order to conduct various kinds of ecosystem impact simulations in future. We
have been disseminating our project and preliminary results actively. We are also actively
co-operating and communicating with people involved in methodological development
elsewhere, which provides us view on most recent progress of the methodologies required
for climate change impact assessments.
Minor changes to the original work plan that have been useful for the execution of the
project have been reported to EC earlier either in the Inception report, or during the
delightful monitoring visit of Ms. Ver Eycken and an external monitoring team member Ms.
Anne-Marie Salmi at our offices on 11th June 2012. A follow-up letter from the EC (12 July
2012) continued these discussions.
In the Inception Report, we reported a change in scheduling of Action 5 tasks. Original
proposal set an early date, likely by mistake, for planning of the WWW-presentation
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(Milestone 30.1.2012) final WWW-presentation (Milestone 1.3.2013), which were
unnecessarily early given the Deliverable related to WWW-presentation of the project
results (31.12.2014). Referring to earlier letter from EC (12 July 2012), we were proposed a
date for Milestone of the action for technical plan 30th June 2013. Note also that similar
change of date would apply to another Milestone of this action, which was not specifically
mentioned in the letter. We have started advancing the work of Action 5 in this regard,
investigating open-source techniques to present scalable map products, with presentations
of first map products made in Action 2, now tested with this technique, so we consider that
the work has progressed well.
Referring to the same letter, we are still considering possibilities for presenting some of
our products in www.ilmasto-opas.fi. One should note that these plans are also influenced
by the stakeholder decisions, namely the publishing procedures and technical requirements
set by that portal. Due to those reasons, it may be too early to say by 30th June 2013, if we
can to use this platform in dissemination. Contrary to what was mentioned in the letter by
EC, using www.ilmasto-opas.fi in our dissemination generates more work rather than
reduces costs. The reason for this is that all products are not suitable to this forum, but
some still need to conform to their technical and other requirements, not to mention
negotiation and planning process itself.
During the monitoring visit of Ms. Ver Eycken at our offices, we also requested changes
to Action 3 timing, which were later confirmed and accepted by EC in the follow-up letter.
We are now applying these changes in our planning. Action 3 was granted by the EC, a
permission to continue until the end of the project. Action 3 has now provided the most
essential model tool that we will use for the prediction of photosynthesis,
evapotranspiration and soil water balance. Further work of Action 3 will contain
improvement of the methodology, investigating its extensions, and applying the model with
climate scenarios. During the visit, we also mentioned about expected delays in Action 3
deliverable Modelling software and user documentation due to holiday season. However,
contrary to our expectation, we were able to provide the deliverable on time, and they have
been
downloadable
from
our
web-pages
since
30.6.2012
(http://www.metla.fi/life/climforisk/deliverables.htm). The model document, for which
there exists also a published version in the Working Papers of the Finnish Forest Research
Institute (see http://www.metla.fi/julkaisut/workingpapers/2012/mwp247-en.htm) contains
also description of the modelling methodology used for climate change effects of carbon
sinks. More complete description of the methodology is provided as another deliverable of
Action 3 that was dated 31.12.2012 in the proposal. This work has been submitted to
international journal, so due to the potential conflicts arising from publishing the work on
our www-pages, we submit the work with confidence to EC only.
By the end of the year 2012, we have used 43% of total budget, consisting of EC and
own contributions. EU funding incurred by 31.12.2012 was 42.6% of the total funding. Use
of funding by action is balanced with the original plan. Midterm threshold 150% of
prepayment has been exceeded.

Assessment as to whether the project objectives and work plan are still
viable.
Project aims are still viable. As mentioned earlier, we have collected and processed now
the source materials for predictive model work and analyses against pest/pathogen damage
data. Latter analyses will reveal the extent to which existing data sources are suitable for
forest damage predictions. We have now implemented the vegetation CO2 exchange and
soil water model to climate and forest data, which has shown that we can complement the
implementation with other model parts. Thus, we consider that it is technically feasible to

Midterm report LIFE+

6

build a system that we originally planned in the proposal, and as an indication of this, we
have already made the first model runs.
Work developing the CO2 and soil water and related tests at independent sites, showed
confidence in model predictions. Naturally, there is no way to evaluate the model under
elevated CO2, so that is where we need to rely on model assumptions. We further note that
other model parts will be more uncertain than the photosynthesis model – these
uncertainties are under active research globally. Uncertainties arise everywhere in such
assessments, and it is typical when predicting weather or climate change impacts of
ecosystems, as we already mentioned in the proposal.
In spite of all these uncertainties, we consider that we are able to prepare similar model
assessments for certain most important pest/pathogen damage types, or at least draw
conclusions about how existing pest/pathogen measurements collected in Finland can
support these assessments for different pest/pathogen species. Some of these data have
been collected within the framework of EU-wide forest monitoring network (ICP I; Forest
Focus and Futmon Life+ programmes), so our conclusions are of broader interest to this
network.

Problems encountered
The overall approach and methodology of the project have not changed since the
proposal either. In some cases, we expect that the carried work will generate better options
and methodologies, which are more feasible and justified than we originally had foreseen, in
which case we shall use these alternative methodologies to reach our goals. We are
continuously looking for better ways to achieve our targets. This requires active
communication with stakeholders in scientific front, which we expect to benefit the
methodologies applied in the project.
Active communication with stakeholder is also required to obtain information about
what other projects are under way, what are their aims, and how they plan to disseminate
their results. Scientific community and some other projects are conducting related forest
biomass, and forest carbon exchanges, which we need to take into account in our
dissemination. Generally, in such cases, we will either change the focus of our dissemination,
publish comparative material, or limit the use of our products to processing of further
results. Relatedly, we are now restricting the use of biomass maps produced within the
project to use within the project, and on request distribute them to professional use, as
maps of forest biomass are now published and reported elsewhere. In our project, the
biomass maps will support further carbon balance modeling. Additionally, and instead of
biomass, we will provide maps of fraction of absorbed radiation (fAPAR) as one of the
expected results of the project. fAPAR is an important input for vegetation carbon models,
as they describe the proportion of sun light used by forest canopies.
Changes in staff of the project have occurred. Dr. Sanna Härkönen, our simulation
expert, will work on average 1 day per week for Climforisk project. Rest of the time, she
works in FP7 project FORMIT as a staff member of Prof. Mäkelä at University of Helsinki.
Prof. Mäkelä is leading Action 3 in Climforisk. Climforisk will announce open vacancy or two
for new expert(s) in early 2013.
None of abovementioned plans influences the actual project deliverables or their timing.

Administrative part
Activities related to project coordination and management
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In the Inception Report, we reported about staff recruitment, and that we had organized the
kick-off meeting (24th Jan 2011), and the first Advisory Board meeting (24th Feb 2011). Advisory
Board commented project contents and requested to be kept up to data during the half-annually
between the meetings. Wiki-pages were also established to facilitate within project
communication early in the project.
Project Manager (PM, Mikko Peltoniemi) had coordinated the processes leading to
deliverables (www, internal reports, posters, etc) produced early in the project. Setting up
Administrative procedures was also reported. Due to the small size of the project, and otherwise
fluent communication among partners, there is no need for frequent financial reporting of the
University of Helsinki to Finnish Forest Research Institute (Metla). Next request is made for the
whole year 2013, i.e. we expect a summary report in January 2013.
After the Inception Report, the second Advisory Board meeting was held 26th Jan 2012, on
the same day as the Stakeholder seminar itself, in order to collect experiences from the Advisory
members on the previous and forthcoming work of the project.
Overall, we consider the project communicates fluently. We have kept several informal
meetings (in Vantaa and Joensuu office and online with Skype) where we have processed open
questions and agreed about how issues are solved.
Most of the work of the PM has been coordination of the actual work of the project, and also
participating in actual work tasks, and reporting. In administrative and financial issues PM is
supported by Admistrative and Financial Coordinators (Dr. Eeva Karjalainen and Ms. Leena Iisalo)
and by Secretary (Margit Kuronen).
PM has been active among stakeholders and generated e.g. a new Life+ proposal (MONIMET,
coordinated by Finnish Meteorological Institute), which if successful, would provide an
automated methodology for seasonal monitoring of vegetation through a web cam network, and
generate data for evaluation and development of climate change indicators, which are both likely
to attract to broader audience.

Changes in project management structure
No changes.

Organigramme of the project team and the project management structure.
Climforisk is a joint project between Metla and University of Helsinki. The vast majority of
work is conducted at Metla. One of the project’s actions, Action 3, is conducted at UH.
Project is coordinated and managed at Metla, but UH reports about its work and financial
management to the project office.
Project has fairly simple organisation (Fig. 1). Management group is consisted of people who
are involved in the practical work of the project and who work in day-to-day contact. Each of
them leads an action or two.
Management team, their tasks, and advisory board have been described in the Inception
report.

Management
group
Advisory
group

Project office
Action 1

Action 2
Action group

Action 3
Action group
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Fig. 1 Organigramme of the project
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Action 7
Action group

Reports delivered
We have submitted the Inception Report to the EC, and the deliverable reports accomplished by
the date of Inception Report. Since that, we have produced three reports (31.12.2012) that were
listed as project deliverables, name the Action 3 Report on modelling methodology for climate
change effects on growth and damage vulnerability (CONFIDENTIAL), Action 2 Synthesis report, and
Action 6 Report on using ICP level I data and inventory data on damage modeling. These reports are
now attached, as Annexes of this report and two latter appear on our www-pages, in Deliverablessection.
Reports delivered with this report (see table below) appear also in
www-address
(http://www.metla.fi/life/climforisk/deliverables.htm). Map products (LAI, fAPAR) generated in
Action 2 appear there as well.
DELIVERABLE PRODUCTS OF THE
PROJECT

Name of the Deliverable
Management plan, including internal
communication plan

Code of the
associated
action

Deadline
(date)
1/3/2011

1
1/3/2011

Project dissemination plan

7

Public websites

7

Project brochure and poster
Action synthesis report: Report on
merging inventory data and other
data sources

7

1/4/2011
1/4/2011
31/12/2012
2
30/6/2012
Modelling software and
documentation
3
Report on modelling methodology for
climate change effects on growth and
damage vulnerability
3

31/12/2012

31/12/2012
Report on using ICP level I data and
inventory data on damage modelling
Web-application for dissemination
Action synthesis report: Report on
simulated climate change effects on
forest growth and related variables
Action synthesis report: Assessment
of climate change effects on
vulnerabilities of forests to
pest/pathogen damages
Layman's report to general public
After-LIFE communication plan
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31/12/2014
31/12/2014

4
31/12/2014

6
7

31/12/2014

7

31/12/2014

9

STATUS
Delivered on
time
Delivered on
time (within
Detailed Plan)
Delivered on
time
Delivered on
time
Delivered with
this report (see
Annexes)
Delivered on
time (see
Annexes)
Delivered with
this report (see
Annexes)
Delivered with
this report (see
Annexes)

Envisaged extension of the project schedule
No extension requested at this point.

Technical part
So far, large proportion of the work has been carried out in the Action 2. Action 2 prepared data
sources about forest structure, and provides ancillary information on soils and climate to support
modeling of carbon and water balances of forests. During the execution of Action 2, we have
identified and solved challenges that relate to quality of data available, which also sets constraints
for further work. One of those constraints is the poor information that exists on soils, which
necessitates the use of simplified modeling approaches for soil water budget, which have further
consequences on what kind of carbon balance methods and models, and pest/pathogen vulnerability
models can be constructed.
The forest carbon and water balance model, which was simultaneously constructed in Action 3,
applies thus concepts that are simple enough to be applied on national scale. Data-model merger has
been started in Action 4, which will prepare scenarios of carbon balances of forests in next two years.
Action 6 continues evaluating pest/pathogen damage data and preparing methodology of predicting
and presenting forest damage vulnerabilities.
Earlier, in the Project Administration section above, we reported accomplished deliverables, the
newer ones enclosed as annexes in this report. In terms of the milestones of the project, we
consider the project is also on time. Exception is the Project midterm meeting, which we plan to have
later winter, due to the high reporting load accumulated for the project in January.
Referring to correspondence with EC, milestone table has change dates for action 5 milestones.
MILESTONES

Name of the Milestone
Kick-off meeting
Nomination of project workers
First advisory group meeting
Press release at project start
Operational data platform for project's
purposes is ready, and presented to
project staff
Detailed technical plan for internet
dissemination application ready and
presented for rest of the project

Code of the
associated
action
ALL
1

STATUS
Deadline (date)
31/1/2011
31/1/2011
28/02/2011
1/4/2011

1
7
2
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DONE
DONE
DONE

30/6/2011
5

30/1/2012
30/6/2013
Model bundle, with documentation.
Models will be used in action 4, and
distributed through project's web
pages.

DONE
DONE

3

30/6/2012

10

Change of date.
By the new date,
we expect to
have a
preliminary plan.
DONE, see also
deliverable dated
on the same date

DONE.
Biomass and LAI maps are ready for
the use in other actions

Project midterm meeting
Final version of web-application is
ready for data assimilation

2

30/11/2012

ALL
5

Pending, date set
to Feb-Apr 2013
due to high
reporting load in
Jan 2013
First test versions
existing, versions
closer to final
format expected
1/8/2014, which
is in line with the
new deadline set
for Milestone
“Detailed
technical plan for
internet
dissemination
application ready
and presented for
rest of the
project”

31/1/2013

1/3/2013
1/8/2014
Predictions of GPP, NPP, NEP, drought 4
and physiological state for Finland, and
their scenarios for future
Updated models to generate damage 6
vulnerability assessment profiles for
the main damage types.
Demonstration of the results at JRC
7
and DG Environment

Final meeting

30/6/2013

31/12/2013
31/12/2011,
31/12/2014

ALL

30/10/2014

Action 1
See Admistrative section for additional data.
ACTION 1
Smooth execution of the project, achievement of 1/1/2011the set goals and outputs, timely delivery of the 31/12/2014
project deliverables, efficient participation of the
advisory group in the project decision making.
Project handbook (management and
1/3/2011
communication plan, and detailed work plan)
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STATUS
CONT.

DONE

Demonstration at
JRC (31/12/2011)
replaced by
demonstration at
FAO Forestry
(25/11/2011)

Inception report
Mid-term report
Progress report
Monitoring report on the involvement of key
stakeholders
Final Report

1/9/2011
01/02/2013
1/2/2014
30/6/2014
31/12/2014

INDICATORS OF PROGRESS
30/06/2011,
31/12/2011,
30/06/2012,
31/12/2012,
30/06/2013,
31/12/2013,
30/06/2014,
31/12/2014
Internal progress reports:

Management group meetings:

Advisory group meetings:

DONE
DONE

31/01/2011,
31/7/2011,
31/01/2012,
31/07/2012,
31/01/2013,
31/07/2013,
31/01/2014,
31/07/2014
28/02/2011,
28/02/2012,
28/02/2013,
28/02/2014

STATUS
Project manager
communicates actively
with all Action leaders
and rest of the staff, so
coordination of the
project does not
require additional
support from reporting
(benefits of small
project).
Done
31/1/2011
23/8/2011
9/1/2012
30/5/2012
23/1/2013

Done
24/2/2011
26/1/2012

Action 2
The work of the Action 2 is reported in the Action synthesis report (deliverable 31/12/2012), so
here we give only a brief overall description of the work.
By the Inception report, we had constructed a common mainframe environment to process
source data and codes (Output indicator 6/2011 of Action 2).
Work in action 2 organised data from forests and soils of Finland, and related the forest
inventory data to satellite images. Plot-level inventory data was then scaled using wall-to-wall
satellite images to provide estimates of essential forest attributes over whole Finland (excluding treeless area in northernmost Finland). This work was conducted in order to get these attributes for the
simulation model of carbon and water balances. In order to do that, we prepared estimates of
structural attributes of forests at plot level, i.e. estimated missing tree heights with a statistical
mixed-effects model, and then generated estimates of biomasses using biomass equations. Using leaf
area biomass estimates, we created estimates of LAI (Leaf area index) and fAPAR that are required
for modeling carbon balances, and which are thus further used in modelling efforts in Action 4 with
Action 3 models. In conjunction of this work, we assessed the ‘Uncertainty estimates for forest
structural variables’. Uncertainties of stand level basal area for new pixels, where we did not have
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any prior information are large, but the error is mostly random noise, i.e. the estimates are not
biased. It is thus more justified to compile the estimates for forest attributes to areas, which contain
several pixels, as the errors, which appear mostly uncorrelated, will partially cancel out with higher
probability as the number of pixels increases. Errors cannot be, however, completely spatially
uncorrelated, which means that the uncertainty of the mean decrease less than to the
relationship to number of pixels in area, N.
Additionally we have generated coarse scale resolution maps of tree species proportions in
Finland to support damage modeling.
Work towards ‘Refined soil property database 30/11/2012’ covered the extraction of thin/thick
soil information from topographic maps, as the digital soil map had too coarse resolution, and a
compilation of a topographic moisture index based on digital elevation data. In the Inception Report,
we reported that our investigations revealed that using Soil Map in the methodological framework
requires ancillary data from topographical map to cover short distance variability not present in Soil
Map itself due to its coarse resolution. Soil Map provides only coarse scale estimates of soil
properties, at the scale of minimum of 6 hectares. In order to improve modeling predictions of
drought, which influences and predisposes trees to damages, we have now identified most critical
soils on open cliff areas, which are very drought prone, and deep organic soils (peatlands), which are
nearly never drought stressed. Further investigations how drought predisposes trees to damages will
be made in Action 6. This issue requires thorough analyses as tree tend to acclimate very well even to
extremely poor conditions, with a consequence of them being more resistant to damages than could
be inferred solely based on site water availability.
In action 2 efforts towards ‘Refined climate data 30/11/2012’, we have worked with grid-pointed
weather data, and implemented climate scenarios to our data-platform. During this work, we
collected information about topography-temperature relationship (30/6/2012), which we will
combine topographic information to weather data during pest/pathogen modeling.

Status
30/10/2012 Done, used internally, for
generation of LAI and
fAPAR maps
30/11/2012 Done, additionally fAPARmap produced. Published.
31/12/2012 Done, Annex to this
report.

ACTION RESULTS

Biomass map for Finland

LAI map for Finland
Action synthesis report: Report on merging
inventory data and other data sources (Report
describes the status of forests in Finland with novel
approach that utilizes and combines previous and
ongoing research. Data for individual polygons
includes description of forest biomass (quantity and
species), LAI (Leaf Area Index), and soil properties.
The status of forest biomass on the map reflects the
measurements of the latest NFI.
Refined soil property database
30/11/2012 Done.
30/11/2012 Done.
Refined climate data

INDICATORS OF PROGRESS
30/6/2011 Done. Development
environment in Linux-server
links to weather database
and other data.

Created common data platform for dealing with
project's source data and predictions
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Implemented methodologies to merge and use
31/8/2011 Done.
different data, e.g. kNN, into the platform
Estimated biomasses for NFI and ICP plots (to action 30/9/2011 Done.
4).
30/6/2012 Done/Not applicable. See
text related to ‘Refined soil
property database. Digital
soil map data and NFI data
can be used as parallel data
sources, but based on our
investigation, they cannot
be merged to one map due
Updated digital soil map with NFI data (to action 4).
to resolution differences.
Embedded climate data from the past and climate
30/6/2012 Done.
predictions according to IPCC A2 scenarios (and
their interpolation using topographical information)
(to action 4).
Uncertainty estimates for forest structural variables 31.9.2012 Done.
ready

Action 3
University of Helsinki has prepared the linked carbon-water balance model PRELES
(http://www.metla.fi/julkaisut/workingpapers/2012/mwp247.htm and Deliverable ‘Model Bundle
and documentation at http://www.metla.fi/life/climforisk/deliverables.htm). This work involved
sophisticated model parameterization with adaptive MCMC, and model tests at independent sites.
Overall, model performed adequately in these tests. These test results are presented in the
deliverable documentations that are also Annexed with this report. With now reported models, we
can complete the project aims, while further improvements will improve our tools and
methodologies for drought-effect prediction, as we already communicated to the EC during the
monitoring visit 11th June 2012, and for which obtained the approval with the follow-up letter (12th
July 2012).
One approach we are developing to get improved predictions of drought-effects on trees is the
physiological model. The first formulation of the physiological model was considered insufficient for
predicting the physiological status of trees, and their indirect drought response. This model was
already earlier linked to carbon and water balance model water balance modelling context (Indicator
of Progress 30/6/2011), but the integration requires further consideration. The key feature what we
are aiming at predicting with the physiological model is the lagged drought responses of trees. The
topic contains considerable challenges unsolved to science, so we have drawn a contingency plan,
which were are simultaneously advancing in case we fail producing good enough descriptors of
physiological state of the trees with the model. The contingency plan includes using soil water
predictions in lagged mode while preparing damage vulnerability models, and developing suitable
new indexes based on soil water series, which could be used to provide lagged predictions.
ACTION RESULTS
Model bundle, with documentation. Models will be
30/6/2012
used in action 4, and distributed through project's web
pages.
Contribution to synthesis report of action 4
31/12/2014
Midterm report LIFE+
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STATUS
Done

INDICATORS OF PROGRESS
30/6/2011
Constructed simplified model of ecophysiological state
of trees with core parameterisation.
Scaled ecophysiological model operable elsewhere in 30/9/2012
the Finland.
31/12/2012
Merging of the models to operable bundle
30/4/2012

STATUS
In progress. First version
integrated. See text for
contingency plan.
In progress. See text for
contingency plan.
Done
Done. Tested model at
one additional eddycovariance site and all
ICP level II sites with soil
water data available.

Tested and parameterised models

Action 4
The work of this action has just been started. It has started by implementation of GPP/ET/soil
water model to forest data. For this integration work, we modified Action 3 model so that it can
perform high-performance calculation at our server. Model was prepared utility shell and python
scripts than are run on Linux-server. The model scripts are designed to be flexible, so that they can
be run in a cycle of a month, a year, a week, or any number of days required for a given total period.
A few Python scripts have been written to read and write files for the model, and to log on to
weather database and return weather information to the script, which then further processes it to
suitable format for the model, which then produces prediction files containing carbon and water
balance results. These scripts are specific for the implementation with our model, calculation routine
and database system. Further changes to these scripts can be expected as we progress our work.
Climate change predictions require implementation of climate change scenarios along the past
data. Climate change scenarios that we have obtained through our collaboration with Finnish
Environment Institute present changes in climate as additive or proportional change in respect to
previous weather period’s (1981-2010) mean values. We have designed an implementation of the
scenarios, which results in periodic predictions of climate change effects for 2010-2040, 2040-2070,
and 2070-2100, each time using the past cycle data (1981-2010) and prediction scenario (36
scenarios) as inputs. For merging these information, we are currently devising python/shell scripts
that automatically loop through all scenarios, and provide scenario-specific predictions.
STATUS
ACTION RESULTS
Predictions of GPP, NPP, NEP, drought and
30/6/2013
Started
physiological state for Finland, and their scenarios
for future
Action synthesis report: Report on simulated
31/12/2014
climate change effects on forest growth and related
variables. Report describes the expect change in
tree growth, GPP, NPP, NEP, and estimated drought
vlunerability in terms of soil and tree physiological
state). Predictions will map the areas that will
suffer and benefit from climate change with
current species
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STATUS
INDICATORS OF PROGRESS
Prepared simulation set up that joins the models of 30/4/2013
Actions 3 and 6, to data of Action 2
Preparation of site-level simulations for ICP I-sites 30/6/2013
for the purposes of Action 6.
Preparation of site-level simulations for NFI-plots
30/8/2013
30/10/2013

K-nn-scaling methodology implemented for this
action
K-nn-scaled estimates of target variables (tree
growth, GPP, NPP, drought, etc) to Finland
First map ready for Action 5 for dissemination
purposes.
Predictions of vulnerability models scaled to
Finland (biotic damages)

1/3/2014

Started
DONE
Started
NA. Deleted.
Instead of kNNscaled plot levelestimates, we are
now doing
simulation for
whole Finland in
100 m pixels.
NA. Deleted. See
above.

30/4/2014
30/6/2014

Action 5
In the proposal we suggested presenting results maps on Google Earth platform, but we have
found out that there are more interesting open source methodologies available. The work conducted
in this action has been related to investigation and testing these systems. We are now presenting our
maps of LAI and fAPAR, using the presentation system we have been investigating in presentation of
our Action 2 maps (http://www.metla.fi/life/climforisk/beta/maps/).
Regarding to presentation plans of our results, we communicated to EC and our external
monitoring team about too early deadline. Presentable results of the project are expected to
accumulate during 2014, whereas the presentation plan was originally expected by 30/1/2012
(project milestone), which clearly was too early. Another issue that influences the presentation plans
of the project is Ilmasto-opas.fi portal. We may be able to present some of our results there. We are
accounting for this dissemination channel for our prediction map products. Some other mapproducts, which are unsuitable to this portal, still need to be presented at our www-pages, so we do
not expect any cost savings, quite the contrary. Examples of such products are LAI and fAPAR maps,
and maps related to forest damages depicting current vulnerabilities of forests. A preliminary version
of the map-presentation platform is investigated at http://www.metla.fi/life/climforisk/beta/maps/,
where we test the technologies. We currently present Action 2 maps there as a demonstration.
ACTION 5
Detailed technical plan for internet dissemination
application
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STATUS
Deadline
changed

31/12/2014
Www-application that is expected to increase
awaress of the public and officials on the effects of
climate change. Application can be used to support
decision making by forest owners and managers
and other stakeholders, as well as educative
purposes for students. Applications include:
- maps of forest state (biomass, soil, LAI)
- tree growth, GPP, NPP, NEP and carbon sinks
- map of changes in vulnerabilities to damages
Presentation material for the application (will
31/12/2014
appear on www-pages)

INDICATORS OF PROGRESS
30/1/2012
Detailed content design of www-application(s)
30/6/2013
First standing version of the www-application ready 30/10/2012
Implemented maps from Actions 2 and 4 into www- 30/9/2014
application
Implemented maps from Action 6 into www30/10/2014
application

Deadline
changed
Started testing

Action 6
Action 6 has resulted now a deliverable, a technical documentation (See Annex), which presents
the results of first of order data analyses. These analyses applied also Action 2 data on soils. Below
we briefly describe the work flow leading to these results.
As already mentioned in the Inception report, work in Action 6 started earlier than originally (July
2011) than was foreseen in the proposal, because it was considered that collecting ecological
knowledge about pest/pathogen observations is important also for processing of ancillary data that
could be used as explanatory variables in damage vulnerability models. Pest/pathogen ecological
data collection for modeling purposes (indicator of progress 30/2/2012) resulted in matrix of
potential explanatory variables for each strong pest/pathogen type. Some of this work will likely be
published in the course of the project, generating thus more impact to the project.
Significant amount of work has been conducted in the preparation of uniform damage data sets,
which account for the changes in damage type classifications during the ICP-level I sampling (19852009). We have been able to process uniform damage data for the period 1995-2011, which links to
forest inventory data and soil data sources, and a data set that can be used in more limited occasions
also in earlier years of this period. Earlier data has much more gaps, and we have used it in
hypothesis generation or testing with specific damage agents (see also Action 6 report).
Regarding to forest inventory observations of damages, we have compiled another set of data.
NFI9 data contains both forest stand- and tree-level information on the type, causing agent, timing
and degree of possible damages. There are altogether 9 categories for abiotic causing agents (wind,
snow, frost, fire, etc.) and 20 categories for biotic causing agents (animals and fungi) that were used
to describe damages at the forest stand-level and at the tree-level. In the case of multi-storied forest
stands, possible damages were determined at the forest stand-level both for the dominant tree
storey and co-dominant (second) tree storey. At the tree-level, the damage variables were only
recorded for the sample trees. To support damage modeling, a complete set of forest stand and treelevel data collected in theNFI9 during 1996–2003 was compiled and examined for the purposes of

Midterm report LIFE+

17

the Climforisk project. The NFI9 data covers the entire country and comprises a total of 518,653 trees
measured from 62,174 forest stands within the 6,488 systematically located clusters of 58,048
sample plots. Since total heights and heights from the ground to the base of living crown were only
measured for the every 7th sample tree, these sample tree characteristics were needed to generalize
over the tally trees. The generalization of the sample tree characteristics was implemented using a
multivariate linear mixed-effects model with species-specific parameters that was initially designed
by Eerikäinen (2009) for the corresponding multi-response inventory data collected in the NFI10.
Further information about work in Action 6 in is Annexed deliverable.
ACTION RESULTS
Report on vulnerability modelling based on ICP
data. Report includes data desriptions, descriptions
of first generation models for main damage types
(See also action 4 which includes a related report on
the use of these models for prediction of climate
change effects; reports may be combined to a
bigger report if it serves the dissemination purpose
better)
Updated models to generate damage vulnerability
assessment profiles for the main damage types.
Maps of forest damage vulnerability profiles
delivered to action 5 (in collaboration with action
4).
Action synthesis report: Report on possibilities of
modelling methodology to predict biotic
disturbances in future. Maps of forest damage
vulnerability profiles (under selected climate
change scenarios)) when information on tree
physiological state, size, and environmental
information are given (see corresponding
deliverable reports). Pinpointed areas where
specific monitoring for pest densities should be
done with high cost efficiency . (Prepared together
with action 4)

31/12/2012

31/12/2013
30/6/2014

31/12/2014

STATUS
Done.

INDICATORS OF PROGRESS
Collected data on pathogen ecologies for model
building
Compiled dataset from disturbances recorded in the
forest health monitoring network (ICP) that is usable
for projects use.
Compiled dataset from disturbances recorded in the
national forest inventory network.
Test results from the first generation damage
vulnerability assessment models against independent
damage observations.

Action 7
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STATUS
Done, see
accompanying
deliverable

30/2/2012
30/4/2012

Done.

31/2/2013
Started
30/9/2013

Dissemination the project has been active and we consider that relevant stakeholders working
with related issues are aware of our actions. Early dissemination actions of the project concentrated
on making us visible among stakeholders, while later dissemination actions have been conducted
towards stakeholders that are relevant for conducting the actual work. Many of these dissemination
actions were reported in the Inception report, and now they appear at table we present below.
Following the Dissemination plan of the project (deliverable implemented in Detailed plan
document),
- we have updated regularly our www-pages, which is our primary channel of
reaching all target groups simultaneously.
we are planning to wait public releases until our results are more ready.
- we have communicated progress of the project to Advisory Board
- we have investigated possibilities of joint dissemination with LIFEDATA project, and
make collaboration during the LIFE+ 20 years day.
- Posters and brochures are present at main entrance of Metla and University of
Helsinki, Department of Forest Sciences (notice boards)
- We have participated in forestry events (Metsätieteen päivät)
- We have organized a stakeholder seminar (26.1.2012), which was a real success.
http://www.metla.fi/life/climforisk/seminar-2012-01-26.htm
- We have organized high level science-oriented seminar (5.4.2012) related to topic of
the project together with green-house gas inventory of forests at Metla
(http://www.metla.fi/ghg/events-carbon-balance-in-changing-climate-2012-0515.htm)
- We have been presenting our project, aims and methodologies in several expert
meetings.
We have collected dissemination actions to an annexed Excel table
‘DisseminationActivities_Climforisk.xls’, which appears also as Annex E.
STATUS
CONT.

ACTION RESULTS
Increased awareness of climate change induced
risks to forests
Layman's report to general public
After-LIFE communication plan
Policy brief
Public website
Project brochure and poster
Layman's report to general public
After-LIFE communication plan

2011 ->
31/12/2014
31/12/2014
30/9/2014
1/4/2011
1/4/2011
31/12/2014
31/12/2014

Project dissemination plan
Public website, updated regularly

1/3/2011
1/4/2011

Project brochure and poster, updated

1/6/2013
(update)

ACTION 7
Press releases (additional press releases
are made when needed, without yet
1/4/2011,
speficying the dates
1/10/2014
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DONE
DONE

DONE. See
detailed plan
deliverable
DONE. CONT

STATUS
Published information about the project
1/4/2011

Newsletters

30/9/2011,
30/9/2012,
30/9/2013,
30/9/2014

Stakeholder workshop

28/2/2012

Articles in professional journals
Two exhibition stands and two
presentations at forestry events
Demonstration of the results at JRC and
DG Environment
Demonstration of the results at the
Ministries of Agriculture and Forestry,
and the Environment
Presentation of the results at related
European congresses and networks
Final seminar

31/1/2013,
30/11/2014
30/11/2013,
30/9/2014,
31/12/2011,
31/12/2014

Published one just before project started
(http://www.metla.fi/uutiskirje/mil/201002/uutinen-6.html). Others published
when suitable newsletter topics and
forums appear.
Done.
Done 1, Interview of Annikki Mäkelä
Done 2, Metla Working paper
(http://www.metla.fi/julkaisut/workingpap
ers/2012/mwp247-en.htm)
Done 2: Life+ 20 years and Poster stand at
Metsätieteenpäivät
Done first, demonstrated results at FAO
forestry group
NA, representatives in Advisory Board

31/12/2011,
31/12/2014
(depends on
congress
dates)
31/10/2014

Done, several

Availability of appropriate licences and authorisations
NA

Envisaged progress until final report
Here we provide a short description of the envisaged progress. See also Action Result and Progress
Indicator tables in the Technical Section above.

Action 1
Action 1 will coordinate project and initiate tasks as planned. Action 1 has organised internal
project Midterm meeting.
Recruitment of new expert to replace Dr. Sanna Härkönen.

Action 2
Action 2 concentrates now on, on transferring product information to other actions, which
includes processing of forest structural data to proper format to Action 4 and 6, and providing help
for Action 5 in disseminating its products. Action 2 will terminate by mid-2013.

Action 3
Action 3 has collected us further information about methodology related to prediction of lagged
drought responses of vegetation, mainly by investigating and developing physiological model. Action
3 participates in implementation of carbon-water balance model PRELES to climate scenarios.

Action 4
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Work with soil carbon model integration to the platform has started. Its implementation will
follow implementation of Preles model so that together, these models will provide net carbon
balance for simulated cell. Implementation of soil model requires, however, further planning, as its
initialization is not without problems. The initialization of soil carbon pools is notoriously problematic
issues, from which all models and e.g. climate models suffer. We consider that based on the data we
have, we are able to provide as good a solution as it is possible to this problem. In this work, we need
to process some older forest inventory plot data to make them compatible with newer inventories.
By the next report, Action 4 has implemented soil carbon model next to carbon water balance
model, and we can produce estimates of full ecosystem carbon balance of forests. By the next report,
we have also implemented climate scenarios to these models.

Action 5
Action 5 will continue testing www-presentation tool required for map products, and prepare
presentation demos. We have prepared and initial plan for presenting maps on Internet, which may
be modified later – depending on stakeholder actions and feasibility of various solutions.

Action 6
By the next report, we expect that we have better understanding on the possibilities of forest
inventory data to provide information for damage vulnerability modeling. Based on these
information, we have updated models of damage vulnerability for those species that we consider it
is possible to develop such models. These considerations are based on tests of first generation
damage models to independent data, and performance of the modeled inputs and accuracy of
weather data. In action 6, we will also investigate possibilities to use new data sources in support to
modeling of damages, and possibly process some additional datasets for modelling.

Action 7
Action 7 has kept the web-pages up-to-date and actively disseminated work of the project
among stakeholder groups.

Tasks/

2011

2012

2013

2014

Activities
T

Overall project
schedule

Pro

1

2

3

T

T

T

4
T

1

2

3

4

1

2

3

4

1

2

3

T

T

T

T

T

T

T

T

T

T

T

Start 1.1.2011

posed
X
Inception
report 1.9.2011
Act
ual

Action 1

Pro
posed
Actual

Action 2

Pro
posed
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4

End 31.12.2014

Mid-Term
report 1.2.2013
X

Progress report
X
1.2.2014
and Final
Report 31.12.2014

X

Actual

Action 3

Pro
posed
Actual

Action 4

Pro
posed
Actual

Action 5

Pro
posed
Actual

Action 6

Pro
posed
Actual

Action 7

Pro
posed
Actual
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Financial part
By the end of the year 2012, we have used 43% of total budget, consisting of EC and
own contributions. Coordinating beneficiary has contributed 52.85% to the project, while
associated beneficiary has contributed 4.6%. This is in line with the original plan. The
difference to plan is less 10% so, there is no need for justification of over/under spending.
Use of funding by action is also in balance with the original plan. Most of the costs have
incurred in Action 2, which was responsible for most of the work until this report.
Table: Budget breakdown
Budget breakdown categories

Total cost in €

1. Personnel

Costs incurred
from the start
date to
31.12.2012 in €

% of total costs

1 358 183

585 083.44

43 %

18 400

8 966.27

49 %

4 000

0.00

0%

6. Consumables

1 000

248.42

25 %

7. Other Costs
8. Overheads

7 000

1 272.00

18 %

97 199

41 689.91

43 %

1 485 782

637 260.04

43 %

2. Travel and subsistence
3. External assistance
4. Durable goods
Infrastructure
Equipment
Prototype
5. Land purchase / long-term lease

TOTAL

Table: Incurred costs by action. Costs by actions are calculated without overheads. Projected final
cost is unchanged.
Action number and name

Foreseen
costs

Spent so far

Remaining

Action 1 "Management"

120 368

51 801.40

68 566.60

Action 2 "Data platform"

299 760

251 326.37

48 433.63

Action 3 "Simulation framework"

139 211

62 382.48

76 828.52

Action 4 "Prediction"

305 159

60 652.20

244 506.80

Action 5 "Internet application"

117 147

12 441.71

104 705.29

Action 6 "Forest susceptibility profile"

296 152

115 129.38

181 022.62

Action 7 "Dissemination"

110 786

41 836.59

68 949.41

Midterm report LIFE+

23

TOTAL
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595 570.13

793 012.87

Auditor data:
Our current auditor has the contract with Metla that expires 31.12.2013, and our project is
obliged to use the auditor Metla has a contract with. There is no information about the new auditor
contract. Current auditoris is KPMG Oy Ab, Mannerheimintie 20 B, PL 1037, 00101 Helsinki,
contact@kpmg.fi , Raija-Leena Hankonen, registration number 1805485-9

Impact:
Nature & Biodiversity:
We have provided tree species maps generated in Action 2 to design work related to Natural
conservation areas in Barents region, Russia. Maps were provided to Jenni Simkin at Finnish
Environment Institute.
Our project does not directly deal with this topic, and there are no impacts related. However,
there is a potential for extending our model-data collection for evaluation of species occurrences at
broad spatial scales, a bit similarly than we plan to use forest damage data to generate prediction of
damage vulnerabilities.

Environmental Policy & Governance:
Our project staff have worked in topics related to Climforisk where they have had opportunities
to apply materials and methods developed by Climforisk. Dr. Seppo Neuvonen designed a monitoring
network for detecting and measuring European Bark Beetle occurrences. This information will
support more elaborate modeling of forest damages in future.
University of Helsinki team participates also in Henvi Climate Change project, which produces
methodologies for the estimation of the total effect of forests to climate change, including models of
albedo and particle formation. We have provided our data platform for their use in making scenario
studies of climate change, in order to more rapidly advance in this work.

Information and Communication:
Stakeholders
Several presentations and posters have increased the awareness of the stakeholders
(administrators, scientific audience) regarding to methodologies related to carbon and water balance
estimation, and climate effects on forest damages.
We consider that our stakeholders have now good information about our project and its
objectives, and they know what to wait when we launch our results at the end of 2014. Our project
has influenced internal work of Metla, and it will now append Metla’s government-funded services.
Climforisk staff (Mikko Peltoniemi and Risto Sievänen) participates in LYNET-ILMU work, which
seeks for co-operation and common procedures across governmental institutes (Metla, Finnish
Environment Institute, MTT Agrifood, Finnish Game and Fisheries Research Institute, Finnish
Geodetic Institute, Finnish Food Safery Authority Evira, and TEKES) related to climate change work
and dissemination of the work conducted at different institutes.
Prof. Juha Heikkinen who is participating in the Climforisk project, is coordinating the
contributions of the Finnish Forest Research Institute to permanent Research Infrastructure
initiatives of the Academy of Finland. Mikko Peltoniemi has also been involved in the process, thus
providing the viewpoints related to forest ecosystem services and climate change.
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Public
Increased public awareness due to interview in national radio (YLE PUHE) of Dr. Sanna Härkönen
about how remote sensing products can facilitate carbon balance estimation of forests.
Increased awareness of educated public has increased about drought effects on forests due to
magazine article about prof. Mäkelä in Yliopistolehti.

Education
Project has participated in education of student and early career researchers. We consider these
activities fulfill the aims set to the project already by now.
Dr. Mikko Peltoniemi had two lectures for MSc students at University of Joensuu regarding to
climate change impacts on forests and forestry. Material from Climforisk project was used in
teaching.
Prof. Annikki Mäkelä has prepared and Excel-version of the PRELES model for teaching purposes
and uses now that in teaching. Dr. Sanna Härkönen has participated in teaching student with this
model. Dr. Aleksi Lehtonen has given a special lecture on remote sensing forest carbon in the
University of Helsinki.
Dr. Petteri Muukkonen has acted as pre-examiner for one PhD-thesis (Topic ghg-inventory in
Benin, Sabin Guendehau, Benin) and has also participated on the evaluation panel of one PhD-thesis
related to project topics (Remote Sensing methods for detecting landuse changes in Agriculture) . Dr.
Muukkonen has also supervised two Master's thesis (Topics: wind damages, regeneration of forest
after wind damage). One of them is finished at autumn 2012 and two of them are still going.
Ruirui Wang, a geography MSc student was given a thesis topic from our project, and she will
conduct her internship in our project.
Shova Sah, a first year computer science student, participated as a summer worker in the project.
She was supervised by Jukka Pöntinen and Mikko Peltoniemi, and she was introduced what and how
software technologies can be applied in science-related projects.
Junior expert MSc Paula Puolakka was hired to organise and process forest inventory data to
suitable format for one month with Metla’s budget contribution. She was supervised by Aleksi
Lehtonen of the Climforisk project, and she was later hired permanently to these tasks to the Forest
greenhouse-gas inventory.

Indirect impacts:
Our project has been cited in some research proposals as a collaborator and provider of datamodel platform, which could be utilized during the project execution.

Outside LIFE:
Several potential actions arising from co-operation with project stakeholders has emerged. Cooperation with staff of Snowcarbo Life+ project at FMI, Finnish Environment Institute has generated a
new Life+ proposal (MONIMET) that was submitted 30.9.2012. This proposal, if successful, has
significant potential in strengthening seasonal monitoring of carbon balances of forests, and in
providing easily understandable information about climate change for the public and other
stakeholders.
FORMIT EU FP7 project has started in 1.1.2013. One of our staff members works 80% in FORMIT.
FORMIT develops methodology for assessing forest growth in changed climate. Depending on the
progression of FORMIT, we may be able to implement some of the methodology applied there to our
project. FORMIT may also benefit from the material we have processed and methodology we have
developed.
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We obtained funding from Ministry of Agriculture and Forestry in order to organize a high-level
seminar on factors causing inter-annual variability to forest carbon sinks. Seminar was organized
jointly with Forest GHG inventory, and it promoted the visibility of our project. Important justification
to the funding of the seminar was our ongoing Life+ project. This funding is not included as cofunding.
We have been participating in two EU COST actions, closely related to our project. These actions
provide us information about most recent methodological development and channel to disseminate
our results. First of these, EU COST FP0603 (http://www.isa.utl.pt/def/fp0603forestmodels/)
concentrated on forest models (ended 31.12.2012). Prof. Annikki Mäkelä is one of the organizers of
this COST. Second one, EU COST FP1106 (http://streess-cost.eu/events/meetings/meetingwageningen) was recently launched. It concentrates on understanding stress responses and
mechanisms of trees. Dr. Mikko Peltoniemi and Prof. Annikki Mäkelä are in key roles in this COST, as
the substitute member and as the member of the Management Committee, respectively.
Prof. Mäkelä is responsible for education of forestry students at Department of Forest Sciences,
University of Helsinki, so she will distribute ideas generated during the work of the project to future
experts in the topic.

Annexes
A. Deliverable of Action 2, 31.12.2012. Action synthesis report .
B. Deliverable of Action 3, 30.6.2012. Modelling software and documentation. With title
User guide for PRELES, a simple model for the assessment of gross primary production
and water balance of forests.
C. Deliverable of Action 3, 31.12.2012. Report on modeling methodology for climate change
(CONFIDENTIALLY TO EC UNTIL FURTHER NOTICE). Appears with title: Report on
modeling methodology – a simple model of forest gross primary production,
evapotranspiration, and soil water balance
D. Deliverable of Action 6, 31.12.2012. Report on using ICP level I data and inventory data
on damage modeling. Appears here with title: Report on vulnerability modeling based on
ICP data.
E. Dissemination and other stakeholder activities of the Climforisk project (appears also as
ANNEX_E_DisseminationActivities_Climforisk.xls)
F. Project financial forms undersigned:
a. Standard payment request (appears in ANNEXES_FaFc_Coordinating_Beneficiary_Statements_Signed.pdf)
b. Consolidate cost statement for the project (appears in ANNEXES_FaFc_Coordinating_Beneficiary_Statements_Signed.pdf)
c. Financial statement of the participant (Coordinating beneficiary) (appears in
ANNEXES_Fa-Fc_Coordinating_Beneficiary_Statements_Signed.pdf)
d. Financial statement of the participant (Associated beneficiary) (appears as
ANNEX_Fd_AssociateBeneficiaryStatement.Signed.17.1.2013)
G. Financial expenditure forms (LIFE Forms F1-F7) Coordinating beneficiary (Submitted only
electronically, ANNEX_G_Financial_report_ Jan2011Dec2012_Coordinating_Beneficiary.xlsx)
H. Financial expenditure forms (LIFE Forms F1-F7) Associated beneficiary (Submitted only
electronically, ANNEX_H_Financial_report_
01012011_31122012_AssociateBeneficiary.xlsx)
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