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options for climate change mitigation
and adaptation

* EU FPY7 Integrated project
* 4 years, Nov. 2013 — Oct. 2017

* 15 Partners from 11 EU and 4 non-EU countries; total ca. 8 Mio €

* Develops and supports a number of LUMIP/Scenario MIP-
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Activities relevant for/contributing to LUMIP:

1) Contribute to Trendy (lead: U. Exeter), land-component of the
historical terr. CO2 balance.

- Model development and improved assessment of LUC effects --
ongoing

Sources

Met Land Use Change GO, emissiens Pyl 2 yrl)
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Activities relevant for/contributing to LUMIP:

2) Contribute to LUCID (co-lead: LSCE & U. Syd.); biophysical climate
effects of LUC

- Improved representation of LUC maps; development/test of idealised
afforestation/deforestation scenarios; — ongoing

Mean REGIONAL Seasonal Change

Forest extent in North America (10° km?) in 1870
3,36 3,04 253 226 1,93 1,74 1,65
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Important discrepancy between
models

-1,82  -1,62 -1,26 -1,13 -0,99 -0,61 -0,56
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YT YT Changes in forest extent in North America

(bars in %, numbers in 10% km?)
Impact of LCC
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3) ISI-MIP/*forest sector” & PLUME-MIP (, Trendy into the future®)

» Assess terrestrial carbon cycle and vegetation responses to CMIP5
climate and COZ2 projections

 Analysis designed to identify those processes that cause
discrepancies between models

Two Tiers;

1. Transient simulations forced by an ensemble of CMIP5 GCMs and
RCPs + 1 historical WATCH simulation. All forcing daily (ISI-MIP
phase 2 climate data)

ADD




INPUT -

dX (t) B OUTPU'_I'
" = BU(t) - EACX (¢)

X(t)=Carbon pool size
E=(Xi) Environmental scalar, here

soil C decay scalar.

GPP 7 A=transfer fractions, i.e. how much
: . of litter is transferred to fast soil
b, o~ b2 /7 b3 P
Leaf Wood y, Root . Reproduction y, pOOI each year_
7N e _

Leaf, litter,_ Wood litter Root litter, C_Tu rnover Of Carbon pOOI, e'g'

T, 7 1/2.85 for litter in LPJ-GUESS

/S.OWSOM B=Partitioning of NPP to plant
compartments, should sum to 1!

U(t)=NPP.

Slide court. Y. Luo



dX (t)

~ = EACX()+ BU(H) =0 = X =(FAC)BU,,

X(t)=Carbon pool size
E=(Xi) Environmental scalar, here

soil C decay scalar.

GPP 7 A=transfer fractions, i.e. how much
: . of litter is transferred to fast soil
b, o~ b2 /7 b3 P
Leaf Wood y, Root . Reproduction y, pOOI each year_
7N e _

Leaf, litter,_ Wood litter Root litter, C_Tu rnover Of Carbon pOOI, e'g'

T, 7 1/2.85 for litter in LPJ-GUESS

/S.OWSOM B=Partitioning of NPP to plant
compartments, should sum to 1!

U(t)=NPP.

Slide court. Y. Luo



invitation out

= Uncertainties in C-cycle and climate models not only due to the
,natural® system models, but also due to uncertainties in LUC
projections

—> This so far not yet systematically assessed on continental/global
scale




The problem: LUG modelevaluation is mostly forﬁall
regions only indicating hlgh unoertalnty

Legend for a-k
ERROR DUE TO OBSERVED CHANGE PREDICTED AS PERSISTENCE
CORRECT DUE TO OBSERVED CHANGE PREDICTED AS CHANGE
ERROR DUE TO OBSERVED CHANGE PREDICTED ASWRONG GAINING CATEGORY
ERROR DUE TO OBSERVED PERSISTENCE PREDICTED AS CHANGE
CORRECT DUE TO OBSERVED PERSISTENCE PREDICTED AS PERSISTENCE
NOT CANDIDATE FOR TRANSITION
OUT OF STUDY AREA
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Meters % c.Holland (8)
50,000 i
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Legend for | &m
TRUE GAIN, PREDICTED GAIN
TRUE LOSS, PREDICTED LOSS Meters
TRUE GAIN, PREDICTED LOSS s
Meters Meters ’ T TRUE LOSS, PREDICTED GAIN 10,000

|======S=os o) B i £ . .. .‘
10,000 e.Perinet, Madagascar 10,000 f.Cho Don, Vietnam EE%EF : s OUT OF STUDY

Pontlus et al., 2008

|. Costa Rica (Natural Class)




The problem: high sensitivity:to' model structure pardifieter
settings.and scenario assumptions

Uncertainty in world

Scenario storyline development

o

Personal judgement

Specification of scenario P
P and assumptions

assumptions

|

Data and data Uncertainty in observations
processing and bias due to processing

Incomplete knowledge,
Quantitative modelling <«— simplification and
representation errors

y

Representation and interpretation Visualisation and interpretatio
of modelling results methods, judgement

B 005<p<095
B p 2095

SEVENTH FRAMEWORK
PROGRAMME
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« Assess differences in outcomes of continental/globa
scale LUC models

 Assess role of structural differences in land use models
on land use projections




* A 2 step approach:

— An initial comparison of existing simulations, e.g.
historical and SRES-based future projections;

— The development of a more targeted set of inter-
comparisons with (common) constraints imposed on
model inputs, based on the lessons learned from Step
1 (RCP/SSP based)
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 Compare model outputs at both the Global and
European scale levels, including the LUC realisations of

|IAMs, as well as targeted land use change models

* An expert workshop to go from step 1 to step 2

« Timetable of ca. 12 + 12 months




The models

MODEL NAME

-

Global models
MagPie
IMAGE
CluMondo
PLUM

iPETS
IIASA-IAM/GLOBIOM

Magnet

AIM
GTAP

LandShift
ISAM

ENVISAGE

INSTITUTION

PIK

PBL

VU-IVM
UEDIN/Lund/KIT

NCAR
IIASA
CSIRO
LEI

NIES, Japan
Purdue

Uni Kassel
Uni lllinois

FAO/World Bank

CONTACT

Hermann Lotze-Campen

Elke Stehfest
Peter Verburg

Peter Alexander, Mark Rounsevell

Brian O’Neill

Mi : .
John Finnegan
Hans Van Meijl

Kiyoshi Takahashi
Tom Hertel

Ruediger Schaldach
P. Meiyappa/Atul Jain

Dominique van der Mensbrugghe (dvandermensbrugg@worldbank.org)
Sergey Paltsev (paltsev@mit.edu)

Allison Thompson or Marshall A. Wise (Marshall.Wise@pnnl.gov)
R. D. Sands (rsands@ers.usda.gov)

Mark Rosegrant (m.rosegrant@cagiar.org)
Tim Lenton (LM.Lenton@exeter.ac.uk)

EPPA MIT

GCAM PNNL
FARM USDA
IMPACT IFPRI

University of Exeter

European models

Dyna-CLUE VU-IVM

ATEAM/ALARM UEDIN

CRAFTY UEDIN

LUMP (CLUE ‘clone’) JRC

CLIMSAVE-IAP UCranfield, UOxford, UEDIN

Peter Verburg
Mark Rounsevell
Calum Brown
Carlo Lavalle
Mark Rounsevell
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5) From LCC to LUC — accounting for management is crucial

Y

Harvest
noHarvest

T GHarvest

CP

Harvest,notill

CP

Harvest,noresr

e

Harvest,noirr

Cumm. 1850 to 2010 A to CP_Harvest




5) From LCC to LUC — accounting for management is crucial — and it's
mostly in the soll
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