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Area of Abandoned Agriculture

(Campbell et al., ES&T, 2008)

Presenter
Presentation Notes
Abandoend Crop 270 Mha.  Concentration in Eastern US where crop moved to Midwest.  Two data setst agree
Abandoned pasture largely in Midwest where crop replaced pasture… this not counted towrads total abandoned ag
Correction for forest and urban excludes areas in eastern US where forest regrowth
Similar with different land cover estiamtes
Data driven approach, spatially explicit result…  385-472 Mha

Tran: Next overlay areas with maps of plant production

Based on the HYDE data we found that 269 Mha of crop lands have been permanently converted to land uses other than cropping (Fig. 1b), while 479 Mha of pasture lands have been converted to land uses other than pasture (Fig. 1c) at some point in the last 300 years. This HYDE-based abandoned crop area is somewhat higher than the 210 Mha of abandoned crop area from the SAGE crop data (Fig. 1a)11. The abandoned crop areas from HYDE and SAGE data had the highest concentrations over the Eastern U.S. as a result of the relocation of cropland from the eastern to the Midwestern region of North America. The most extensive area of abandoned pasture was over the Midwestern region of North America where HYDE data indicates that cropland has replaced pasture land. High concentrations of pasture abandonment also were found in Australia where pasture areas peaked in the mid-1970’s and have steadily declined. 

We estimate that the total abandoned agriculture (crop and pasture) ranges from 474 Mha to 579 Mha globally. These estimates exclude abandoned agriculture areas arising from the conversion of crop to pasture or pasture to crop. These estimates do not exclude abandoned areas arising from agriculture to forest or agriculture to urban transitions. In order to exclude forest and urban areas we used a MODIS satellite map of the current forest and urban land cover (3 minute resolution, MODIS/Terra Land Cover Types MOD12C1)12. Our estimate of abandoned agriculture that excludes forest and urban areas is 377 Mha to 472 Mha (Fig 1d). 

summed to 66% to 110% of the range of areas assumed in previous bioenergy assessments

Spatial analysis between HYDE and MODIS data should introduce uncertainty due to the different methods used in the creation of these data. For example, HYDE agriculture areas were spatially distributed by human population at the sub-administrative level. Since the HYDE spatial distribution may be biased towards urban areas, the exclusion of MODIS urban areas may overcorrect our abandoned area estimate. However, the abandoned agriculture areas were only reduced by 3% using the MODIS urban areas. Our application of the MODIS forest map appears to have correctly excluded forest regrowth in the eastern U.S. where abandoned agriculture has transitioned to secondary forests28. 

Crop 1,445  Mha
Pasture 3,321  Mha



2

Potential Bioenergy from Abandoned Agriculture

(Campbell et al., ES&T, 2008)

Presenter
Presentation Notes
Distribution of NPP in top map

Total biomass production in second map by combining abandoned area and yields within country 

Thrid map ratio of bioenergy to today’s primary energy demand.  Just energy content of biomass so not accounting for large losses due to energy conversion and feedstock production.

The energy content of potential biomass grown on these abandoned agriculture lands is less than 10% of primary energy demand for most nations in North America, Europe, and Asia, 

but it represents many times the fossil energy demand in some African nations where grasslands are relatively productive and current fossil fuel demand is low. 

Tran: Two big issues are yields and areas…  More work on these two area beginning with yields…


Using the global distribution of potential plant production (Fig. 2a) we found that the abandoned agriculture lands could produce between 1.5 and 2.1 billion tons of aboveground biomass (AGB) per year. Potential production rates on abandoned lands are highest in regions of tropical grasslands, ranging from 7 to 20 tons AGB ha-1 y-1. Globally, the area weighted average of the production rates on abandoned lands was 4.2 tons AGB ha-1 y-1.  The energy content of 1.5 to 2.1 billion tons of dry biomass is 30 to 41 EJ or 6% to 8% of primary energy demand. Converting this biomass to liquid fuels, using existing or emerging technologies, would cut the available energy to less than half this amount9. At the national scale, the bioenergy potential was largest in the U.S., Brazil and Australia, where the available areas were the most extensive (Fig. 2b).  The national bioenergy potential was less than 10% of primary energy demand for most countries in North America, Europe, and Asia while it represents many times the current energy demand in some African nations where grasslands are relatively productive and current fossil fuel demand is low (Fig. 1c). 

20 kJ/g biomass



a) Ethanol b) Bioelectricity

(Campbell et al., Science, 2009)

Landuse Efficiency of Bioenergy Pathways
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