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Energy analysis In agriculture

w The energy analysishay be a useful tool for mapping the variatioof:

w Total energy inputs

w total energy outputs

w enerqy efficiency and

W greenhouse gas emissians

w aim: bestmanagement of energynputs/ protection of the environment




Energy analysis in agriculture

GHG emissions by sector, Agriculture

Waste and
wastewater 3%

Greenhouse gas emissions
from agriculture mostly
come from the
management of

agricultural soils, livestock,
rice production, and

biomass burning.
Residential &

Commercial buildings
8%

Source: IPCC (2007); based on global emissions from 2004. Details about the sources included in
these estimates can be found in the Contribution of Working Group | to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change.




Energy analysis in agriculture

Energy analysis studielsab. Ecology and Environ. Protection, School
of Agriculture, Forestry and Natural Environment

V.D. Litskas et al. / Ecological Indfcators 27 (2013) 1-7 V. d CY
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Fig. 1. GIS-based map with respective groups of hierarchical cluster analysis (HCA) of selected vineyards in Natura 2000 network sites in southwest part of Cyprus.




Energy analysis in agriculture

Table 4 — Parameters of energy balance (means; n = 10)
for conventional and organic sweet cherry orchards. For
mh p‘rmm, ﬁmmg ’Fm’l means ﬁlnﬂw h? M.C Michos of alf Foological Indicotors 13 (2032) 2228
different uppercase letters are statistically significant

different at P < 0.05 according to Mann—Whimey test.

Parameters Unit Conventional Organic

Total energy inputs G ha! 5521 60.15%

Renewable energy inputs  GJ ha?! g.834 28 618

Non-renewable GJ ha! 45 6248 31.538
energy inputs

Energy shoot outputs GJ ha™? 33.94% 73®

Energy fruit outputs GJ ha™* 11324 5.68°

Energy shoot + fruit G] ha! 45.26" 28.68"°
Outputs

Fruit production Mg ha™! 430" 2.16°

Energy use forimigation Mg M] ' 0.38" 0.11%
application®

Energy use for fertilizer Mg M1 0.59% 0.05®2
application®

Energy use for fuel® Mg GJ* 0224 0.13%

Energy use for fertilizer® Mg GJ—? 0.54" 0.08"

Intensity® M] kg 17.09% 27.85*®

Energy shoot efficiency® 061" 0.38"

Energy fruit efficiency® 0.21* 0.09°

Energy shoot + fruit o.82* 0.48°
efficiency®

MNon-renewable energy 1.08% 0.91®%
efficiency’

Mon-renewable energy G Mg? 10.52% 14.53%
consumption®

a Fruit production/energy inputs for each factor.

b The reciprocal of energy productivity.

¢ Shoot outputs/total inputs.

d Fruit outputs/total inputs.

e Shoot + fruit outputs/total inputs.

f (Shoot + fruit) outputs/non -renewable energy inputs.
g The ratio of non-renewable energy inputs/fruit production. Ecological Indicators 13 (2012) 22-28

3 a4 5 6 T
Rescaled Distance Cluster Combine

Fig. 3. Dendrogram of HCA. Humbers indicate the rescaled duster linkage distance.

GY 35 (2011) 1302-131I0

Cherry and Peach, N. Greece




Energy analysis in agriculture

Agricultural production methods

wls it organic, conventional, integrated?
or

wLow inputs and high inputs agriculture?



Study

he variation of management practices in olive
groves was relatetb:

wtotal energy inputs

wtotal energy outputs
wenergy efficiencynd
wgreenhousaas emissions




Methods

w Twenty one olive groves from different sites in Cyprus veetected.

w Management practices were recorded (e.g. all inputs and outputs for ol
cultivation).

w All data were converted to energy according to LCA and IPCC
methodologies.

w TheKriginginterpolation method was use@ system of linear equations,
to create a grid of values for mapping the variation of energy inputs and
outputs, energy efficiency and greenhouss emissions.




Methods-GIS

In a Geographical Information System (G.1.S.), interpolationtingthorm of
a contour mapwvas used showing the expected spatial distributiothet

w total energyinputs(MJ hat),
w total energyoutputs (MJ hat),
w energyefficiencyfor olive groves (Total energy outputs/total energy inputs),

w andimpacts of greenhouse gas emissions(kfhal, CH g ha', NO g h&, and CQ
equivalent kg kg olives).
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Results
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Results

460000 500000 540000 580000 620000

Energy efficiency

o
o
=}
o
<
D
[3e]

KAIMAKA 1 : 600.000

460000 500000 540000 580000 620000




KAIMAKA 1 : 600.000 ’ KAIMAKA 1 : 600.000




