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Abstract:

Agriculture currently faces a number of environmental sustainability issues. The
main issues that are the focus of this study are greenhouse gas emissions and depletion of
mineral phosphorus resources. Biomass can potentially be used as a renewable energy
source and can be returned to improve the nutrient and drainage structure of agricultural
soils. Sustainable management of biomass and agriculture can have significant impacts on
reduction of greenhouse gas emissions from the region. Moreover, it reduces the demand
for energy and phosphorous (P) based fertilizer. These issues have often been considered
previously in separate analyses and managed by different agencies or organizations.

The aim of this project is to develop an integrated decision support system (DSS)
that can be used for evaluating alternative options for management and resource recovery
from biomass for reducing greenhouse gas emissions, enhancing recovery of energy,
returning carbon (C) and phosphorus (P) from biomass back to soil in an agricultural region.
This research employed a combination of the tools of Material Flow Analysis (MFA),
Geographic Information System (GIS) and Cost-Benefit Analysis (CBA). MFA is used as the
main tool for this research. The other tools are combined with MFA in later stages of the
overall procedure to develop an integrated decision support tool.

The results show that there was a positive C stock of 16% of total input each year.
C loss from soil respiration was very high because of long fallow period. Straw were plow
back to the soil and were tilled just a few day before flooding time causing high methane

emission at the beginning of cultivation. In term of P flow, there was a positive P stock is
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70% of total input each year, meaning that there was over stock of P from overuse of P
fertilizer. Therefore, optimum use of fertilizer should be applied and recycle organic should
also be applied for reducing mineral fertilizer.

The recommendation for technology and management practices including
harvesting straw 50-80% for composting and return compost product to soil, plowing the
rest of straw back to soil before flooding period at least 30 days, using Ammonium sulfate
instead of Urea, accepting crop rotation practice instead of fallow land and finally setting up
gasification or pyrolysis plant using straw and produce biochar for farmer to use it back to
the soil.

Government agencies should conduct a pilot project for the above recommendation
by cooperating among many ministries and farmer community and applying incentive or
feed in tariff like C credit for reducing CH, (bath/ton CO,., reduction) and C credit for
increasing C stock in the soil (bath/ton C stock increase). In term of, biomass power plant,
there should be economic incentive, for example, C credit from CO, avoidance from
producing electricity from renewable energy instead of fossil fuel as same as REC
(Renewable Energy Credit). This system can be applied along with Voluntary Emission
Reduction (VER) system for urging investor for invest in this biomass project and providing

benefit for farmer and the whole region.
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