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THE IMPACT OF AGRICULTURE ON GLOBAL AIR QUALITY: A COMPARATIVE ANALYSIS OF
h CLIMATE CHANGE MITIGATION SCENARIOS WITH CO-BENEFIT ON HUMAN HEALTH
SCEE | (R AR L U O R~ DR+ AR OB 2 L 353 il % 0
1 RABISERERI LT U A 0D L A7)

(f XANEDHEE)
This dissertation efforts to examine the interconnections between climate change mitigation,
agricultural practices, and air quality. The primary objective of this investigation is to delve
into the intricacies of the policy pathways implicated in these domains, with a concerted effort
to discern their individual impacts and potential co-benefits. The scope of our analysis will
be concentrated on prominent air pollutants, specifically PM2.5 and O3.

Chapter 1 of this dissertation sets the stage by reviewing the intricate relationship
between agricultural activities and future air quality, particularly in the context of changing
dietary patterns to accommodate a growing global population, drawing insights from a
literature of previous studies. The research question centers on understanding how agricultural
practices influence air quality in the forthcoming era of dietary transformation. Emphasizing
the significance of the study, it aims to contribute insights that inform sustainable agricultural
practices and policies. The research objectives are delineated, focusing on the analysis of
current agricultural practices, assessment of their impacts on air quality and human health,
and an evaluation of the economic consequences.

In Chapter 2, the scope of this research is broadened by employing multiple models such
as AIM/Hub and GEOS-Chem to assess the impact of agricultural activities on both air quality
and human health. This approach allows for a comprehensive analysis, considering various
facets and potential complexities involved in the relationship between agricultural practices
and their consequences. The chapter provides a detailed exposition of the basic frameworks
and underlying assumptions inherent in each model, offering a transparent overview of the
methodology of this study. Furthermore, the initial section of the chapter outlines the overall
research framework, providing readers with a cohesive understanding of the overarching
structure guiding the investigation of this study.

Chapter 3 focuses on investigating the influence of horizontal resolution in the GEOS-
Chem model by conducting a comprehensive analysis of its results in relation to ground
monitoring station data. The examination delves into the impact of air pollution on both
agriculture and public health. The findings reveal that augmenting resolution enhances the
model's ability to reproduce observations at a regional level, though global results do not
necessarily exhibit similar improvement. Despite minor differences, the changes in global
agricultural and health effects prove comparable to uncertainties associated with emissions
inventories and chemical transport models (CTMs). This nuanced exploration enhances our
understanding of the model's performance and its implications for assessing the broader

consequences of air pollution.




TR it (L) K4 | JANSAKOO THANAPAT

In Chapter 4, a detailed investigation unfolds regarding the influence of ammonia
emissions originating from the agricultural sector. This exploration involves the examination
of diverse assumption reduction scenarios to evaluate their impact on PM2.5 and O3
concentrations. To achieve this, an integration of the GEOS-Chem model with meteorological
parameters and a health exposure model is undertaken. Ammonia plays a pivotal role as the
primary component of secondary particle matter (SNA), and consequently, reducing
concentrations of NH3 can contribute to a decrease in PM2.5 concentrations. This connection
underscores the importance of addressing ammonia emissions in efforts to mitigate particulate
matter pollution, which is crucial for improving air quality and public health. On the other
hand, while such reductions can lead to a decline in PM2.5 concentrations, they may also
result in an increase in O3 concentrations, particularly in the northern hemisphere. This
potential rise in ozone levels highlights the interconnected nature of air pollutants and the
need for a comprehensive understanding of the consequences of emission reduction strategies.

Chapter 5 extensively explores the potential impacts of practical recommendations aimed
at mitigating greenhouse gas emissions originating from agricultural activities. It places a
strong emphasis on dietary changes recommended by the EAT-Lancet Commission as a key
strategy for achieving emission reduction objectives. Furthermore, the chapter delves into the
potential influence of future dietary patterns within the context of climate change mitigation
policies, which aim to cap GHG emissions at 500 Gt-CO2 post-2020. This thorough
examination seeks to uncover the intricate dynamics linking climate change mitigation
policies, dietary choices, and strategies for reducing food loss, all contributing to the
overarching goal of improving future air quality. The findings align with Chapter 4,
emphasizing that implementing dietary changes can positively impact air quality and
associated health outcomes. Regions such as Europe, Southeast Asia, and China exhibit
significant potential for reducing PM2.5 levels and preventing premature deaths through
dietary modifications. However, the study also underscores the limited impact of dietary
changes on ozone concentrations, particularly when combined with climate change mitigation
efforts. Implementing dietary modifications to enhance future air quality is projected to
decrease the economic burden of health expenses. The convergence of climate change
mitigation and dietary modification, based on the recommendations of the EAT-Lancet
Commission, presents a viable path for achieving a sustainable and healthier future for both
humans and the planet.

In Chapter 6, a summary of the dissertation will be presented, accompanied by an

exploration of its limitations.
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