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This Abstract book is based on a compilation of all abstracts 
selected for oral and poster presentations, as of 15 May 2015. 

Due to the inability of some authors to attend, some of those 
works will therefore not be presented during the conference. 
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Welcome to the Conference
Welcome to Paris, welcome to ‘Our Common Future under Climate Change’! 

On behalf of the High Level Board, the Organizing Committee and the Scientific Committee, 
it is our pleasure to welcome you to Paris to the largest forum for the scientific community to 
come together ahead of COP21, hosted by France in December 2015 (“Paris Climat 2015”). 

Building on the results of the IPCC 5th Assessment Report (AR5), this four-day conference 
will address key issues concerning climate change in the broader context of global change. It 
will offer an opportunity to discuss solutions for both mitigation and adaptation issues. The 
Conference also aims to contribute to a science-society dialogue, notably thanks to specific 
sessions with stakeholders during the event and through nearly 80 accredited side events 
taking place all around the world from June 1st to July 15th.

When putting together this event over the past months, we were greatly encouraged by the 
huge interest from the global scientific community, with more than 400 parallel sessions and 
2200 abstracts submitted, eventually leading to the organization of 140 parallel sessions. 

Strong support was also received from many public French, European and international 
institutions and organizations, allowing us to invite many keynote speakers and fund the 
participation of more than 120 young researchers from developing countries. Let us warmly 
thank all those who made this possible.

The International Scientific Committee deserves warm thanks for designing plenary and 
large parallel sessions as well as supervising the call for contributions and the call for 
sessions, as well as the merging process of more than 400 parallel sessions into 140 parallel 
sessions. The Organizing Committee did its best to ensure that the overall organization 
for the conference was relevant to the objectives and scope. The High Level Board raised 
the funds, engaged the scientific community to contribute and accredited side events. The 
Conference Secretariat worked hard to make this event happening. The Communication 
Advisory Board was instrumental in launching and framing our communication activities on 
different media. We are very grateful to all.

We very much hope that you will enjoy your stay in Paris and benefit from exciting scientific

interactions, contributing to the future scientific agenda. We also hope that the conference 
will facilitate, encourage and develop connections between scientists and stakeholders, 
allowing to draw new  avenues in the research agenda engaging the scientific community to 
elaborate, asses and monitor solutions to tackle climate change together with other major 
global challenges, including sustainable development goals.

Christopher Field, Chair, CFCC15 Scientific Committee
Jean Jouzel, Chair, CFCC15 High Level Board
Hervé Le Treut, Chair, CFCC15 Organizational Committee
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Committees
Scientific committee

• Chris FIELD (IPCC, USA) - Chair

• Philippe CIAIS (LSCE, France)

• Wolfgang CRAMER (IMBE, France)

• Purnamita DASGUPTA (IEG, India)

• Ruth DEFRIES (Colombia University, USA)

• Navroz DUBASH (CPR, India)

• Ottmar EDENHOFER (PIK, Germany / IPCC, USA)

• Michael GRUBB (University College London, UK) 

• Jean-Charles HOURCADE (CNRS- France)

• Sheila JASANOFF (Harvard Kenny School of Government, USA)

• Kejun JIANG (Nanyang Technological Univerisity, China)

• Vladimir KATTSO (MGO, Russia)

• Hervé LE TREUT, France (CNRS-UPMC/France)

• Emilio LEBRE LA ROVERE (National University, Brazil) 

• Valérie MASSON-DELMOTTE (LSCE/IPSL, France)

• Cheik MBOW (ICRAF, Kenya)

• Isabelle NIANG-DIOP (IRD, Senegal)

• Carlos NOBRE (SEPED/MCTI, Brazil)

• Karen O’BRIEN (Universty of Oslo, Norway)

• Joe JACQUELINE PEREIRA (University Kebangsaan, Malaysia)

• Shilong PIAO (Peking University, China)

• Hans OTTO PÖRTNER (Alfred Wegener Institute, Germany) 

• Monika RHEIN (University of Bremen, Germany)

• Johan ROCKSTRÖM (Stockhom University, Sweden)

• Hans Joachim SCHELLNHUBER (PIK, Germany)

• Robert SCHOLES (University of Witwatersrand, South Africa)

• Pete SMITH (University of Aberdeen, UK)

• Youba SOKONA (The South Centre, Switzerland)

• Jean-François SOUSSANA (INRA, France) 

• Mark STAFFORD-SMITH (Future Earth, Australia)

• Thomas STOCKER (University of Bern, Switzerland)

• Laurence TUBIANA (IDDRI, France)

• Diana ÜRGE-VORSATZ (Central European University, Hungary)

• Penny URQUHART (Independent analyst, South Africa) 

• Carolina VERA (University of Buenos Aires, Argentina)

• Alistair WOODWARD (University of Aukland, New Zealand)
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Organizing committee
Chair:

• Hervé Le Treut (CNRS-UPMC)

Members:
• Wolfgang Cramer (CNRS/Future Earth)

• Pascale Delecluse (CNRS)

• Robert Kandel (CNRS/Ecole polytechnique)

• Frank Lecocq (AgroParis Tech/CIRED)

• Lucilla Spini (ICSU)

• Jean-François Soussana (INRA)

• Marie-Ange Theobald (UNESCO)

• Stéphanie Thiébault (CNRS)

• Sébastien Treyer (IDDRI)

Conference Secretariat:
• Claire Weill, Head (INRA)

• Géraldine Chouteau (Météo-France)

• Aglaé Jézéquel (INRA)

• Gaëlle Jotham (INRA)

• Ingrid Le Ru (IDDRI)

• Benoît Martimort-Asso (IRD)

• Nadia Mersali (IDDRI)

• Catherine Michaut (CNRS-UVSQ/IPSL)

• Aline Nehmé (INRA)

• Jeremy Zuber (INRA)

• Aimie Eliot (INRA)

• Eve Le Dem (INRA)

Communication Advisory 
Board:

• Richard Black, Energy and Climate Intelligence Unit

• Hunter Cutting, Climate Nexus

• Owen Gaffney, Future Earth/Stockholm Resilience Centre

• Kalee Kreider, United Nations Foundation

• Michelle Kovacevic, Communications consultant

• Jonathan Lynn, IPCC

• Kim Nicholas, Lund University

• Tim Nuthall, European Climate Foundation

• Nicholas Nuttall, UNFCC

• Roz Pidcock, Carbon Brief

• Charlotte Smith, Communications INC

• Sue Williams, UNESCO

• Denise Young, ICSU

• Jeremy Zuber (INRA)
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(5) potsdam institute for Climate impact research, potsdam, 
Germany; (6) Karlsruhe institute of technology, iMK-iFU, 
Garmisch-partenkirchen, Germany; (7) University of natural 
resources and life sciences,, Boku, Vienna, austria; (8) 
University of Florida, Gainesville, United states of america; 
(9) Grantham research institute on Climate Change & the 
environment,, london school of economics and political 
sciences, london, United Kingdom; (10) international 
institute for applied systems analysis (iiasa),, ecosystems 
services and management program, laxemburg, austria; 
(11) lund University, lund, sweden; (12) swiss Federal 
institute of aquatic science and technology (eaWaG), 
Dübendorf, switzerland; (13) nasa Goddard institute for 
space studies, new York, United states of america

Climate change threatens global water and food security, 
especially in arid regions where water availability 
is already a critical limiting factor of agricultural 
productivity. Yet, increasing atmospheric carbon dioxide 
(CO2) concentrations are expected to raise rates of crop 
photosynthesis whilst also increasing the ratio of crop 
yield to water use, or crop water productivity (CWp). the 
potentially large positive effects of rising CO2 on CWp will 
have major implications for increasing crop yields and 
reducing pressure on freshwater resources. However, to 
date there has been no systematic evaluation of global 
crop model simulation of CWp response to CO2 and climate 
change, and estimates of carbon fertilisation effects on 
crops based on observations continue to be controversial.

Our study addresses these gaps; by providing the 
first comprehensive global scale assessment of the 
combined effects of climate change and CO2 on global 
CWp using a large multi-model ensemble (originating 
from the agricultural Modelling intercomparison and 
improvement project (agMip), and by directly comparing 
model results with observations. Our modelling results 
suggest combined effects of climate change and CO2 
are substantial, leading to increase in CWp by up to 13-
27% globally (ensemble median, with a range of different 
crop types) by the 2080s relative to the 1980s. the range 
increases to 17-35% in water scarce arid regions. this 
suggests significant alleviation of negative effects of 
climate change on crop yield and pressure on water use 
in these regions. Yet, the spread of CWp results doubles 
when considering climate and CO2 effects, reflecting 
uncertainty in modelling methodology and assumptions 
about CO2 response, which are large due to the lack of 
experimental observations globally. We show the spatial 
distribution in the impacts on four major crops critical for 
global food security: maize, wheat, rice and soybean. Our 
results indicate CO2 fertilisation effects play a key role 
in future agricultural production and water management 
and emphasise the importance of extending experimental 
observation, especially in arid and semi-arid regions.

Our study addresses global scale modelling of an important 
dimension of agricultural production that is intimately 
connected with water resources. the effects of CO2 are 
shown to be large, key uncertainties are highlighted and 
needs for modelling and empirical research identified. 
these results demonstrate the need to diagnose further 
reasons for differences between crop model simulations 
of CWp and promote wider incorporation of CO2 effects in 
global food and water resource assessments.

P-2223-08

Options for a sustainable food future 
and agricultural sector greenhouse gases 
mitigation

P. Dumas (1) ; T. Searchinger (2) ; S. Manceron (3) ; C. Le 
Mouël (4) 
(1) CiraD, Cired, paris, France; (2) Wri, Washington, DC, 
United states of america; (3) inra, Depe, paris, France; (4) 
inra, smart, rennes, France

By 2050, the agricultural sector should produce food to 
feed an increased and wealthier population, while reducing 
environmental impacts. in particular, conversion of natural 
ecosystems and greenhouse gas emissions are serious 
potential impacts of agricultural production.

to take up this challenge, many options exist for the 
agricultural sector. some are on the supply side, such as 
increasing the efficiency of livestock production, increasing 
the efficiency in crop production inputs, or a sustainable 
increase of aquaculture. Others are on the demand side, 
such as changes in diets, reduction of losses and wastes 

or, more controversially, reduction in population increase. 
the overall consequences of those options on land-use 
and greenhouse gas emissions, especially when taken 
together, are not easy to assess in a transparent and 
consistent way.

to tackle this challenge, a simple balance model with 
detailed biophysical modules is developped to assess the 
consequences in term of greeenhouse gases emissions 
reductions of various options for the agricultural sector, 
under the constraint of feeding the world.

the reference year balances are based on FaOstat food 
commodity balances. Demand is set exogenously based on 
population and diets, trade is based on import dependence 
and export market shares, and loss coefficients are 
used. transformation through livestock sectors and oil 
crops crushing allows to determine production, and, 
with exogenously set yields, land-use. in the reference 
case, yields and demands evolutions are based on FaO 
projections. Detailed modules of livestock, aquaculture, 
land-use change emissions, nitrogen cycle and rice 
methane emissions allow to determine transformation 
and emission coefficients, as well as the consequences of 
diverse options. the model integrates those informations 
at the global scale on several regions, allowing to assess 
in a transparent way the consequences of the options used 
together.

the methodology and the model results will be presented 
for change in livestock efficiency, rice methane emissions 
mitigation options, changes in diets and increases in 
nitrogen use efficiency.

P-2223-09

Detecting the early stage of Phaeosphaeria 
leaf spot infestations in maize hybrid lines 
under different climate change scenarios 
using in situ hyperspectral data

A. Elhadi (1) ; H. Deng (2) ; J. Odini (3) ; E. Abdel-Rahman 
(3) ; O. Mutanga (3) 
(1) University of the Witwatersrand, Johannesburg, school 
of Geography, archaeology and environmental studies, 
Johannesburg, south africa; (2) intuit Mountain View, 
Data mining, Ca, United states of america; (3) University 
of KwaZulu-natal, school of agriculture, earth and 
environmental sciences, pietermaritzburg, south africa

phaeosphaeria leaf spot (pls) is considered as one of the 
major diseases that threat the stability of maize production 
in tropical and subtropical african regions. pls is a foliar 
disease in maize caused by the ascomycete fungus 
Phaeospharia maydis (Henn.), and has spread widely in 
areas of high rainfall and moderate temperatures. pls 
can  result in a considerable reduction in photosynthetic 
leaf area as the spots coalesce , cause premature leaf 
drying thus reduce plant cycle and sharp decrease in 
grain size and weight and result in early plant death. the 
objective of the present study was to investigate the use 
of hyperspectral data in detecting the early stage of pls 
in tropical maize. Maize ground-based hyperspectral data 
were collected at the field level from healthy and early stage 
of pls over two years (2013 and 2014) using a handheld 
spectroradiometer. leave samples for full biochemical 
analysis ware collected form the healthy leaves and early 
stage of pls to test the impact of pls on the maize plant 
properties.  an integration of a new developed guided 
regularized random forest (GrrF) and traditional random 
forest (RF) was used for feature selection and classification 
respectively. the 2013 dataset was used to train the 
model, while the 2014 dataset was used as independent 
test dataset.

Results show that there were statistically significant 
different in biochemical between the healthy leaves and 
early stage of pls within certain biochemical variables 
such as nitrogen, phosphorus, calcium and magnesium. 
the new developed GrrF was able to reduce the high 
dimensionality of hyperspectral data by selecting key 
wavelengths with less autocorrelation. these wavelengths 
are allocated at 420 nm, 795 nm, 779, 1543 nm, 1747, nm 
and 1010 nm. Using these variable (n = 6), random forest 
classifier was able to discriminate between the healthy 
maize and early stage of pls with and overall accuracy of 
88% and kappa value of 0.75. this study demonstrates the 
potential of hyperspectral data in detecting the early stage 
of pls in tropical maize. the study offers insight to the 
potential of large-scale mapping and monitoring of the 
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