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Sources of Agricultural Greenhouse Gases
excluding land use change Mt CO2-eq

Source: Cool farming: Climate impacts of agriculture and mitigation potential, Greenpeace, 07 January 2008



Deforestacion
Colombia ςRío Caquetá

ÅSize 

ï480 * 300 [km2]

ï14400000 [ha]

ÅVegetation type

ïTropical forest



Caqueta, Jan 2004 ςMay 2009
Date



Colombia ςRio Caquetá

Cumulative detections in hectares
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Porque tan seguros que el clima esta 
cambiando?







Arctic Ice is Melting



Los modelos de pronostico de clima 



Usando el pasado para aprender del futuro



aƻŘŜƭƻǎ D/a Υ άDƭƻōŀƭ /ƭƛƳŀǘŜ aƻŘŜƭǎέ

Åнм άƎƭƻōŀƭ ŎƭƛƳŀǘŜ ƳƻŘŜƭǎέ όD/aǎύ basados en ciencias 
atmosféricas, química, física, biología, y, dependiendo 
de las creencias, algo de astrología

ÅSe corre desde el pasado hasta el futuro

ÅHay diferentes escenarios de emisiones de gases

http://en.wikipedia.org/wiki/Image:Global_Atmospheric_Model.jpg






Entonces, ¿qué es lo que dicen?
Variaciones en la temperatura de la superficie de la tierra: de 1000 a 2100









Los peligrosde 4oC



Bases de Datos

Å18 modelos para 2050, 9 para 2020

ÅDiferentes escenarios, A1b, B1, commit

ÅDownscaled usando metodos estadisticos

http://gisweb.ciat.cgiar.org/GCMPage/home.html
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Colombia y el mundo en cambio 
climático

Colombia
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Mundo +4.5ºC+14%

+3.1ºC+8.1%



Region Departamento
Cambio en 

Precipitacion

Cambio en 

Temperatura 

media

Cambio en 

estacionalidad de 

precipitacion

Cambio en 

meses 

consecutivos 

secos

Incertidumbre 

entre modelos 

(StDev prec)

Amazonas Amazonas 12 2.9 1.4 0 135

Amazonas Caqueta 138 2.7 -1.3 0 193

Amazonas Guania 55 2.9 -3.2 0 271

Amazonas Guaviare 72 2.8 -2.9 -1 209

Amazonas Putumayo 117 2.6 0.6 0 170

Andina Antioquia 18 2.1 1.3 0 129

Andina Boyaca 50 2.7 -3.9 -1 144

Andina Cundinamarca 152 2.6 -2.6 0 170

Andina Huila 51 2.4 1.0 0 144

Andina Norte de santander 73 2.8 -0.4 0 216

Andina Santander 51 2.7 -2.4 0 158

Andina Tolima 86 2.4 -3.1 0 148

Caribe Atlantico -74 2.2 -2.9 2 135

Caribe Bolivar 90 2.5 -1.8 0 242

Caribe Cesar -119 2.6 -1.3 0 160

Caribe Cordoba -11 2.3 -3.8 0 160

Caribe Guajira -69 2.2 -1.8 0 86

Caribe Magdalena -158 2.4 -1.8 0 153

Caribe Sucre 10 2.4 -4.1 -1 207

Eje Cafetero Caldas 252 2.4 -4.2 -1 174

Eje Cafetero Quindio 153 2.3 -4.1 -1 145

Eje Cafetero Risaralda 158 2.4 -3.5 -1 141

Llanos Arauca -13 2.9 -6.4 -1 188

Llanos Casanare 163 2.8 -5.7 -1 229

Llanos Meta 10 2.7 -5.4 -1 180

Llanos Vaupes 46 2.8 -1.4 0 192

Llanos Vichada 59 2.6 -2.6 0 152

Pacifico Choco -157 2.2 -1.2 0 148

Sur Occidente Cauca 172 2.3 -1.6 0 168

Sur Occidente Narino 155 2.2 -1.4 0 126

Sur Occidente Valle del Cauca 275 2.3 -5.1 -1 166



Climate 

characteristic

Climate 

Seasonality

General climate change description

The maximum temperature of the year increases from 24.21 ºC to 27.37 ºC while the warmest quarter gets hotter by 2.45 ºC 

The minimum temperature of the year increases from 13.31 ºC to 15.06 ºC while the coldest quarter gets hotter by 2.05 ºC 

The wettest month gets wetter with 343.72 millimeters instead of 337.91 millimeters, while the wettest quarter gets wetter by 23.62 mm 

The rainfall increases from 2753.76 millimeters to 2857.4 millimeters

Temperatures increase and the average increase is 2.21 ºC

Precipitation predictions were uniform between models and thus no outliers were detected

Average Climate Change Trends of Risaralda

The coefficient of variation of temperature predictions between models is 4.27%

The maximum number of cumulative dry months keeps constant in 0 months

These results are based on the 2050 climate compared with the 1960-2000 climate.  Future climate data is derived from 14 GCM models from the 3th (2001) 

and the 4th (2007) IPCC assessment, run under the A2a scenario (business as usual). Further information please check the website http://www.ipcc-data.org

The coefficient of variation of precipitation predictions between models is 5.09%

General 

climate 

characteristics

Extreme 

conditions

Variability 

between 

models

Overall this climate becomes more seasonal in terms of variability through the year in temperature and less seasonal in precipitation

The driest month gets wetter with 154.32 millimeters instead of 150.3 millimeters while the driest quarter gets wetter by 33.43 mm 

Temperature predictions were uniform between models and thus no outliers were detected

The mean daily temperature range increases from 9.91 ºC to 10.46 ºC
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The Impacts on Crop Suitability



The Model: EcoCrop

It evaluates on monthly basis if there 
are adequate climatic conditions 
within a growing season for 
ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ǇǊŜŎƛǇƛǘŀǘƛƻƴΧ

ΧŀƴŘ ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ ŎƭƛƳŀǘƛŎ ǎǳƛǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ 
resulting interaction between rainfall and 
ǘŜƳǇŜǊŀǘǳǊŜΧ

ÅSo, how does it work?



Agricultural systems analysis

Å50 target crops selected based on area harvested in 
FAOSTAT

N FAO name Scientific name

Area 

harvested 

(kha)
26 African oil palm Elaeis guineensis Jacq. 13277

27 Olive, Europaen Olea europaea L. 8894

28 Onion Allium cepa L. v cepa 3341

29 Sweet orange Citrus sinensis (L.) Osbeck 3618

30 Pea Pisum sativum L. 6730

31 Pigeon pea Cajanus cajan (L.) Mill ssp 4683

32 Plantain bananas Musa balbisiana Colla 5439

33 Potato Solanum tuberosum L. 18830

34 Swede rap Brassica napus L. 27796

35 Rice paddy (Japonica) Oryza sativa L. s. japonica 154324

36 Rye Secale cereale L. 5994

37 Perennial reygrass Lolium perenne L. 5516

38 Sesame seed Sesamum indicum L. 7539

39 Sorghum (low altitude) Sorghum bicolor (L.) Moench 41500

40 Perennial soybean Glycine wightii Arn. 92989

41 Sugar beet Beta vulgaris L. v vulgaris 5447

42 Sugarcane Saccharum robustum Brandes 20399

43 Sunflower Helianthus annuus L v macro 23700

44 Sweet potato Ipomoea batatas (L.) Lam. 8996

45 Tea Camellia sinensis (L) O.K. 2717

46 Tobacco Nicotiana tabacum L. 3897

47 Tomato Lycopersicon esculentum M. 4597

48 Watermelon Citrullus lanatus (T) Mansf 3785

49 Wheat, common Triticum aestivum L. 216100

50 White yam Dioscorea rotundata Poir. 4591

N FAO name Scientific name

Area 

harvested 

(kha)
1 Alfalfa Medicago sativa L. 15214

2 Apple Malus sylvestris Mill. 4786

3 Banana Musa acuminata Colla 4180

4 Barley Hordeum vulgare L. 55517

5 Bean, Common Phaseolus vulgaris L. 26540

6 Common buckwheat* Fagopyrum esculentum Moench 2743

7 Cabbage Brassica oleracea L.v capi. 3138

8 Cashew Anacardium occidentale L. 3387

9 Cassava Manihot esculenta Crantz. 18608

10 Chick pea Cicer arietinum L. 10672

11 White clover Trifolium repens L. 2629

12 Cacao Theobroma cacao L. 7567

13 Coconut Cocos nucifera L. 10616

14 Coffee arabica Coffea arabica L. 10203

15 Cotton, American upland Gossypium hirsutum L. 34733

16 Cowpea Vigna unguiculata unguic. L 10176

17 European wine grape Vitis vinifera L. 7400

18 Groundnut Arachis hypogaea L. 22232

19 Lentil Lens culinaris Medikus 3848

20 Linseed Linum usitatissimum L. 3017

21 Maize Zea mays L. s. mays 144376

22 mango Mangifera indica L. 4155

23 Millet, common Panicum miliaceum L. 32846

24 Rubber * Hevea brasiliensis (Willd.) 8259

25 Oats Avena sativa L. 11284



Average change in suitability for all crops in 
2050s



Winners and losers

Number of crops with more than 5% loss

Number of crops with more than 5% gain



Message 1

Global suitability for agriculture 
reduces moderately, but problems of 

food distribution are exacerbated


