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ecosistemas. Las flechas gruesa sefialan efectos dominantes entre los componentes del cambio global ambiental (dentro de
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Pineiro, 2001
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Climate forcing of LULC change
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Fig. 2. Carbon distribution (MgC ha~") among soil organic carbon (SOC), itter and biomass in grazed, non-
grazad and afforested stands. Bars correspond to the averapge value of five sites (grazed and afforested stands) and
three sites (non-grazed stands). The inset graphic represents the pereentage carbon distribution among the same
pools.
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TIFE-CYCI.E ASSESSMENT OF NET GREENHOUSE-GAS FI.LUX FOR
BIOENERGY CROPPING SYSTEMS

Paunr R, ADper, ' Stepuen 1. Der Grossa, > ann Winiiam 1. Parton®

! Pasture Systems and Watershed Management Research Unit, United States Department of Agriculture-Agricultural Research
Service, Universizy Park, Permsylvania 16802 USA
2Soil Plant Nutrieni Rescarch Unit, United Stares D. of A, -4 2 Service,
Fort Cottins, Colprado 86556 U5t
S Narural Reseurce Ecology Laborarory, Colorado Stare Umiversiry, Fort Coilins, Colorade S0523 USA

Abstract. Bioenergy cropping systems could help offsct greenhousc gas cmissions, but
quantifying that offset is complex Bioenergy crops offset carbon dioxide emissions by
converting atmospheric CO: to organic C in crop biomass and soil, but they also emit nitrous
oxide and vary in their effects on soil oxidation of methane. Growing the crops requires energy
(e.g.. to operate farm machinery, produce inputs such as fertilizer) and so does converting the
hurvested product o usable fudls (feedstock conversion efficiency). The objective of this study
was to quantify all these factors to determine the net effect of several bioenergy cropping
systems on greenhousc-gas (GHG) cmissions. We used the DAYCENT biogcochemistry
model to assess soil GHG fluxes and biomass yields for corn, soybean, alfalfa, hybrid poplar,
reed canarygrass, and switchgrass as bioenergy crops in Pennsylvania, USA. DAYCENT
results were combined with estimates of fossil fuels used to provide farm inputs and operate
agricultural machinery and fossil-fuel offsets from biomass yields to calculate net GG fluxes

uels

Life Cycle



Datos tomados de Hill et al. (2006)

Etanol

Total de emisiones en life cycle (gCO2 eq/MJ)

P/%?plaz de combustibles fosiles por ethanol

GEI no emitidos al usar ethaol (g CO2 eq/MJ)

gasolin

96.9

0.25a0.20
19.67

Emisiones de N20 en chacra (g CO2 eq/MJ)

Emisiones de CH4 en chacra (g CO2 eq/MJ)
Emisiones de CO2 (encalado)(g CO2 eq/MJ)

5.6

0.434
2.48

Maiz

Rendimiento (kg/ha) 9312
Conversion grano en Etanol (L/kg) 0,39
Litros de Etanol/ha 3632
MJ/litro de Etanol 21,26
Produccion de energia MJ/ha 77216
Subsidios de energia (MJ/ha)

Uso energia en planta de produccién * 0,50 | 38454
Trabajo en planta/industria * 0,006 463
Construcccion planta industrial * 0,002 154
Transporte 3243
Uso de energia en almacenamiento 3552
Produccion de maquinaria de campo 618
Fertilizantes y pesticidas 7876
Gasoil para labores y aplicaciones 7027
Semillas (hibridas o variedades) 154
Total de subsidio (MJ/ha) 61541
Produccion neta de energia (MJ/ha.afo) 15675
Eneraia en subsidio/eneraia neta nroducida 0.25

lé\qhm total de emisiones de GEI (g CO2

Ahorro total de emisiones de GEI (%)

12.02
12.4




Si incluimos cambios en el carbono del suelo en distintas
trayectorias de uso del suelo.
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Fig1. Changes in soil carbon stocks (4) and net reductions in greenhouse gas (GHG) emissions (B) under different land-use
conversions. The land-use changes presented here are: CRP land withdrawn from cultivation in 1994 (a) the same CRP land
converted to corn production in 2008 (b), new CRP withdrawals from continuous cultivation in 2008 (c), and the conversion of
native grasslands to corn in 2008 (d). In addition, we evaluated net reductions in GHG emissions from corn production for ethanol
starting from agricultural land with no loss of soil carbon (e) and a CRP grassland where biomass is used for ethanol production
via cellulosic digestion (f).

Pineiro et al. 2009. Ecological
Applications.
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23. T. Searchinger et ai., Science 319, 1238 (2008). Renewable Energy and the Environment, NSF grant no.
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Use of U.S. Croplands for Biofuels
Increases Greenhouse Gases Through
Emissions from Land-Use Change

Timothy Searchinger,™* Ralph Heimlich,” R. A. Houghton,? Fengxia Dong,* Amani Elobeid,*
Jacinto Fabiosa,” Simla Tokgoz,* Dermot Hayes,* Tun-Hsiang Yu*

Most prior studies have found that substituting biofuels for gasoline will reduce greenhouse
gases because biofuels sequester carbon through the growth of the feedstock. These analyses
have failed to count the carbon emissions that occur as farmers worldwide respond to higher
prices and convert forest and grassland to new cropland to replace the grain (or cropland)
diverted to biofuels. By using a worldwide agricultural model to estimate emissions from
land-use change, we found that corn-based ethanol, instead of producing a 20% savings, nearly
doubles greenhouse emissions over 30 years and increases greenhouse gases for 167 years.
Biofuels from switchgrass, if grown on U.S. corn lands, increase emissions by 50%. This

result raises concerns about large biofuel mandates and highlights the value of using

waste products.



Climate forcing of LULC change
dectio

>

@




Climate forcing of LULC chan

Change

s in

energy
efchang

e

>

B Rramacied sunlight
Bl Evaporaton
Bl Transmitted heat

I as
— grassiand M Eucalypius B Pinus =
LR el
1 | =
= 015 L 258
= o1a = =
1 IEE
oS 1 * | 108
o e o gramsland —— Evcalyplus  —ae— Pinus
[eXe ] 5
Concordia Rivera Conmientes g Aug  Mow Dec san Fab
Figure 1. E af inoa o A and Fonsst (En. af o o = Righer
Bty o 3. B yps more i than the Fonest coes. = Iy mare. In contrase, the
Forest aften esapormies mone weter and oansmits mone heat so the atmosphene Qlatene and i hear, k.
[T or r Mors water vapor in the atmaesphe e can lead bo 2 greater number and beighe of clouds e
el as o @ I i the forcst has o m-ore aneven that & e
lupwell-!s ncFall ) (D'!J T & af amadl =kim For 215 amnd forest stands across
it dnea wers i 180 ki zc 1BO km Landsat smages (20002005 ) om seven dates for the
c' = z-—-dl:‘ i i oF A i ] dates for the Rivera negion of Tinsguag. The 1§ e i ¥ mnd
- 2265 /B0 (path and row) for Commicniss, 225 /82 for Coscendia. and 223 /82 for Rera. In
stmneds.

amd
Aemeral mossmremments at sites within  region compared adiacont grassland, pine, and cacalypt

Jackson et
al., 2008



Climate forcing of LULC change

Changes in
energy

é exchange and
ATMY

>




Climate forcing of LULC change

Changes in
energy

é exchange and
ATMY

>




SIDE effects of LULC changes for climate
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Climate change and health costs of air emissions
from biofuels and gasoline -

Jason Hill>P:1, Stephen Polasky®®, Erik Nelson®, David Tilman®!, Hong Huo9, Lindsay Ludwig®, James Neumann®,
Haochi Zheng?, and Diego Bonta?

2Department of Applied Economics, PDepartment of Ecology, Evolution, and Behavior, University of Minnesota, St. Paul, MN 55108; “Department of Biology
and Natural Capital Project, Woods Institute for the Environment, Stanford University, Stanford, CA 94305; dArgonne National Laboratory, Argonne, IL
60439; and ®Industrial Economics, Cambridge, MA 02140

Contributed by David Tilman, December 16, 2008 (sent for review August 14, 2008)
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Reference ecosystem

Fundamental Assumption:
The biosphere worked well without human activities and maintained the
earth climate

Temperature and CO, Records
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Energy and resource capture,
information, evolution, fitness of
systems,

Resilience theory



Paper group 2

Message 1. LULC for climate mitigation include full energy accounting
Message 2. LULC effects on climate modeling

Message 3. LULC local climate effects vs global climate effects
Message 4. LULC local vs global Side effects



Paper group 1

Justificacion: modelo de agentes, toma de decisiones
Global drivers y su mask o defromacin de regional and local drivers...

Stakeholders (agente) ven el global driver deformado por drivers a escalas
menores



Temperatura (°C)

21

-10 millones -1 millén -100.000 -10.000 1000 1900 2000 2100



	Slide 1
	Slide 2
	Slide 3
	Climate forcing of LULC change
	Climate forcing of LULC change
	Climate forcing of LULC change
	Slide 7
	Slide 8
	Slide 9
	Climate forcing of LULC change
	Climate forcing of LULC change
	Climate forcing of LULC change
	Climate forcing of LULC change
	Climate forcing of LULC change
	Slide 15
	Slide 16
	Reference ecosystem
	Slide 18
	Slide 19
	Slide 20
	Paper group 2
	Paper group 1
	Slide 23

