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INTRODUCTION

OBJECTIVES

Due to the increase in ozone concentration,

1. To determine the soybean yield loss and 
economic loss from 1985 to 2015 in the United 
States

2. To estimate the soybean yield loss according 
to several states from 1985 to 2015 

METHODOLOGY

RESULTS

CONCLUSIONS

Annual averaged (daily maximum 8-hr) ground-
level ozone at the county level from Land Use
Regression (LUR) models

National, county-level soybean production from
the United States Department of Agriculture’s
(USDA) National Agricultural Statistics Service
(NASS)

• More than 35 billion dollars were lost in 2012 alone due to 
ozone exposure on soybeans

• Mid US states such as Illinois, Iowa, Minnesota, and Missouri
experienced higher soybean loss and economic loss due to 
higher exposures to ozone during 1985-2015
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Ground-level Ozone 
• One of the hazardous air 

pollutants
• Damages crop yield 

quality and quantity, plant 
growth, and 
photosynthesis 

Soybean is the 4th most 
important seed crop globally.
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Damages due to ozone 
on soybean plants[1]
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(a) Total billions of dollars lost in the US for the 
years 1985 through 2015

(b) Total millions of bushels of soybeans lost 

from 1985 through 2015

(c) Billions of bushels lost in the US from 1985 
through 2015 based on several states

(c) (d)

(a) (b)

(d) Percentage of total bushel loss in the US from 
1985 through 2015 based on several states
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