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The global CO2 concentration increased from ~277ppm in
1750 to 397ppm in 2014 (up 43%) Mauna Loa registered
the first seasonally-corrected monthly mean over 400ppm
in March 2015
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LAND USE GHG EMISSIONS



GHG EMISSIONS BY KG PRODUCT





Global average Water Footprint of some types of commonly used 
products (expressed in liters)

Do you know the Water Footprint of…?



2-5	billions

4-7	billions

2050
Food	security	under	climate	changes
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figure 3.1
The food and environment Double Pyramid Model
Source: BCFN Foundation, 2015.
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consumption of the wrong kinds of food (as well as a concomitant decline in physical 
activity among all age groups).
The American physiologist Ancel Keys, who published the best-seller Eat Well and 
Stay Well in 1958, was one of the first to explain to a worldwide audience why people 
were longer-lived in certain regions. The secret of longevity lies in the balanced con-
sumption of all natural foods, with an emphasis, in terms of frequency and quantity, 
on fruit, vegetable, and grain products. At the same time, it is important to reduce 
the consumption of foods rich in saturated fats, meats, and sweets. In particular, Keys 
discovered that it was due to this diet (which he dubbed the “Mediterranean diet”) 
that rates of death from heart disease in the countries of southern Europe and North 
Africa were much lower than the rates found in English-speaking and other northern 
countries, where the diet tended to be rich in saturated fat. Unfortunately, since then 
the Mediterranean diet, in Italy and elsewhere, has been challenged by competition 
from global food models (first and foremost, American fast food).
We hope to help reverse this sad trend with the Double Pyramid, which has two 
strengths: it is an excellent synthesis of the principal knowledge developed by medicine 
and by food studies, and it is a powerful educational tool for changing patterns of con-
sumption, thanks to its simple and intuitive graphic nature.

The base of the pyramid. Let’s take a more detailed look at the food pyramid. The 
general pattern is obvious: at the base we find plant-based foods, typical of the dietary 
habits of the Mediterranean region, that are rich in nutrients (vitamins, mineral salts, 

953. food for sustainable growth



SUSTAINABLE DIETS (BCFN)





Available agricultural land is shrinking 



Deforestation	Map	(approx13	Mha/year)



CLIMATE	CHANGE



Observed	emissions	and	emissions	scenarios

The	emission	pledges	submitted	to	the	Paris	climate	summit	avoid	the	worst	effects	of	climate	
change	(red),	most	studies	suggest	a	likely	temperature	increase	of	about		3°C	(brown)	

Over	1000	scenarios	from	the	IPCC	Fifth	Assessment	Report	are	shown
Source:	Fuss	et	al	2014; CDIAC;	Global	Carbon	Budget	2015







(e.g., calibration) that are reflected in the wide variations in their
results (SI Appendix).

4.2 Global Relative Yield Changes by Crop. Despite the differences
among models in their assumed inputs and simulations of ab-
solute yields, relative yield changes provide a more consistent set
of results for comparison across models and with previously re-
ported climate change impact results. When taken as a multi-GGCM
andmulti-GCM ensemble, global results for relative changes in the
major crops under representative concentration pathway 8.5
(RCP8.5; 42) with CO2 effects show broad agreement with results
and regional patterns seen in previous studies (Fig. 3, Upper).
End-of-century (2070–2099) maize yield changes with CO2

effects for RCP8.5 show substantial impacts and broad agree-
ment among GGCMs, at least as to the sign of the effect. Results
for maize and wheat indicate high-latitude increases and low-lat-
itude decreases with general agreement among models. However,
the quality, depth, and hydraulic properties of soils for agricultural
production at high latitudes merit further investigation. Results for
rice and soybean are consistent in the mid- and high-latitude
regions showing yield increases, but show less agreement among
models in the tropical regions where median changes are small.
Generally, the tropics are subject to more severe (or less benefi-
cial) climate change impacts whereby CO2 fertilization does not
compensate for increases in water demand and shortening of
already-short growing periods for annual C3 crops.

When the results are grouped by GGCMs with and without
explicit nitrogen fertilization (Lower Left and Lower Right in
Fig. 3; red and green lines in Fig. 1), results are substantially
more negative with explicit nitrogen fertilization than without.
The GGCMs with explicit nitrogen fertilization may capture
enhanced dynamics of crop growth and yield interactions with
CO2 fertilization; experiments show lower CO2 enhancement of
yield under nitrogen limitation (41). Further work is needed to
understand how these interactions affect the GGCM results and
identify how variations in crop model parameter values also
affect simulated yields (e.g., ref. 43).

4.3 Sensitivity of Yield Response to CO2. Projections of global rel-
ative yield changes under RCP8.5 differ substantially among
GGCMs but also between simulations with and without CO2
effects for maize, wheat, rice, and soybean (Fig. 4). By the end of
the 21st century, most GGCMs show a range of approximately ±
10% yield change across the five GCM scenarios when CO2
effects are included (GCMs cause nearly double that range for
PEGASUS and only half that range for GAEZ-IMAGE). Rel-
ative global average model response to climate is more similar
and much more negative across tropical and midlatitude bands
once CO2 effects are removed, indicating that crop model pa-
rameterization of CO2 effects remains a crucial area of research.
Relative yield changes with and without CO2 effects are much
closer in C4 maize than in the C3 crops.
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Fig. 3. Median yield changes (%) for RCP8.5 (2070–2099 in comparison to 1980–2010 baseline) with CO2 effects over all five GCMs x seven GGCMs (6 GGCMs for rice)
for rainfed maize (35 ensemble members), wheat (35 ensemble members), rice (30 ensemble members), and soy (35 ensemble members). Hatching indicates areas
where more than 70% of the ensemble members agree on the directionality of the impact factor. Gray areas indicate historical areas with little to no yield capacity.
The bottom 8 panels show the corresponding yield change patterns over all five GCMs x four GGCMs with nitrogen stress (20 ensemble members from EPIC, GEPIC,
pDSSAT, and PEGASUS; except for rice which has 15) (Left); and 3 GGCMs without nitrogen stress (15 ensemble members from GAEZ-IMAGE, LPJ-GUESS, and LPJmL).
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FUTURE CROP YIELD SCENARIOS IN CLIMATE CHANGE 



Future impacts vary by region, adaptation 
important

Challinor et al. 2014

• Limited range of adaptations assessed
• Largely missing increased variability, pest/disease changes etc



WHEAT SUITABILITY IN RUSSIA- THE GREAT ACCELERATION



Increasing		suitability	toward	the	northern	regions:		Wheat
number of years where the thermal requirement was met (success) over the time frames:

An	intermediate	band	of	shifting	area	around	60°N		is	quite	evident.
Projected	land	by	2050	+40	Milion ha	suitable	for	durum	wheat

2050



Center	for	Global	Climate Risks
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1. Reconnect agriculture and the food system

2. Include true cost of food in business models
through negative and positive externalities

3. Focus farm production on urban and peri-urban areas

4. Feature agriculture in climate mitigation and 
adaptation strategies

5. Full transition to agro-ecology and circular 
economy in the agro-food system

PARADIGM SHIFTS
“Climate@risk &	Food@risk” BCFN	Stakeholder	Forum 22	April,	2016	|	Rome



THANKS PASTA !
THANKS RUSSIA !


