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Simulation setup: General

» Two locations: Hyytidla and Sodankyla
* Driver uncertainty

« 5 Climate Models

« 2 Climate Scenarios

+ 3 management scenarios (PREBAS)
* Parameter uncertainty

* Bayesian calibration of each model

*  Choose 100 parameter vectors from posterior distribution
» Structural uncertainty

* 2 vegetation models
*  Time span: 1980-2010 reference period, 2010 — 2100 transient
» Spatial resolution

* climate models 0.1 x 0.2 degrees

» forest data 16 x 16 m => 8 km x 8 km grid
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PREBAS

Simulation setup: Forest data -

Focus area:
« Typical intensively managed
forest area in Finland
« 8kmx8km
« Initialised with forest data
(2013) from 16 meter
resolution forest inventory
maps
* Re-initialized forests every 30
year.
« 200 dominant forest categories

simulated.
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Simulation setup: climate
uncertainty

Precipitation change (%)

Temperature change (C*)

| caneEsm2’ 7 T T T T ]
| o |
| AN |
L ‘-ﬂ. [ _
- A .
01 2 3 45 6 7 8 9
. GFDL-cM3 T T T T e ]
- ° | i
L A &) i
| i i
01 2 3 4 5 6 7 8 9
| mrocs """ T T T ]
i ® ° i
VYR S o |

1 2 3 4 5 6 7 8 9

MJ
wu
T T T T T T 7

CNRM-CM5

[
[ 3
- @

Mde

-

1 2 3 4

w0

[
o
T T T T T T T

HadGEM2-ES

[

ﬁOP'

4 b

-

1 2 3 4

oo+

o

All models

P )
P [ ]
»

farte

3 4 5 6 7 8
Temperature change (C*)

www.helsinki.fi/yliopisto

(=]



Results: Climate uncertainty:
GPP

JSBACH PREBAS

Scenano gpp annual mean imesenes
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Results: Climate uncertainty:
NEE

JSBACH PREBAS

Scenano nee annual mean timesernes RCP 45 RCP 85
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Results: Climate uncertainty:
Evapotranspiration

JSBACH
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Parameter uncertainty —
Bayesian calibration

parameters — - —— prediction
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Parameter uncertainty —
Bayesian calibration
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Parameter uncertainty —
Bayesian calibration

- JSBACH - PREBAS
» 15 parameters * All parameters
» Photosynthesis and calibrated
hydrology * One module at a time
* 6 boreal flux sites  PRELES: 10 boreal flux
sites

- CROBAS: long-term
growth experiments

* YASSO: Tuomi et al.
2011
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Hyytiala

Sodankyla

Results: Parametric uncertainty:
GPP

JSBACH

Scenario gpp annual mean timeseries
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Hyytiala

Sodankyla

Results: Parametric uncertainty
Soil respiration

JSBACH PREBAS

Scenano soil respiration annual mean Bmesenes
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Results: Parametric uncertainty
albedo - JSBACH

Scenario albedo March mean imeseneas
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Simulation setup: Forest data -
PREBAS

Gy (m3 ha'yr’)
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« Harvest scenarios

* BAU, harvest @ dbh 24-30 &
Age 60-100

 DEL: Aims at near term C sink
increase: Increased harvest o
dbh (@36cm @30% prob) \ o

- NAT: Reference, no harvests \ )
| ] :
Fi T ,]

Test period: results of stem
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Results: Management - PREBAS

GPP NEE
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Results: Management - PREBAS

Volume Gross growth

Hyytiala
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Relative significance of climate vs
management? - PREBAS

Hyytiala Sodankyla
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« 22 output variables were « Climate dependent:
considered - Potential photosynthesis,
- Canonical sensitivity phenology
analysis - Managment dependent:

« Stand characteristics
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Conclusions and outlook

Climate uncertainty
 Similar in both models
* Scenario more important than climate model

* Relatively small — depends on data used but assumes
correct model

Management

- Significant especially in southern Finland
Structural uncertainty

* Shows in NEE

* Related to description of vegetation dynamics
* Needs further research
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Thank you!

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI www. helsinki.fifyliopisto



uncertainty
e model

Emission
scenarios

Output uncertainty

Climate
change
indicators

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

Structural uncertainty Parameter uncertainty

~

.
.

. < Climate
Climate parameters
models

l Input uncertainty
Vegetation model
A 4
A 4
4 N
( Vege- < Vegetation
tation parameters
models




