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CONCLUSION 

INTRODUCTION 

This study examines the implications of climate change on farming practices in 

Minnesota. Climate models predict high variability in global temperatures and 

precipitation levels in upcoming years. Increasing climate instability leads to 

uncertainties in the agricultural sector. A historical analysis of climate conditions 

and agricultural reactions has the potential to forecast future changes in 

Minnesota by addressing the following questions: how have farmers adapted to 

changing climate conditions in the past, which of these alterations have been 

successful, and what will be viable modifications for the future? Varying climate 

circumstances have influenced previous farming behaviors. Better understanding 

climate and agricultural patterns enables more accurate predictions of climate-

crop reactions thereby eliminating uncertainties and enabling more efficient and 

sustainable adaptations in the farming sector. 

METHODS 

An agricultural and climate history for the state of Minnesota over the past 

century was established through means of analyzing statistical data from the U.S. 

Department of Agriculture and the National Climatic Data Center. Three marker 

crops (corn, wheat, and soybeans) were selected as a representative sample of an 

agricultural history for the state. Data showing production, yields, and acres 

harvested/planted was plotted in an attempt to visualize obvious trends. These 

graphs were compared to a constructed climate graph depicting what are referred 

to as “water years”. Water year values consider both ground water and 

precipitation levels over a twelve month period making it an accurate 

representation of climate conditions that may affect crop production. Correlations 

amongst the climate and agriculture graphs were noted and further analyzed for 

historic importance. Any similarities in the graphs attributed to non-climate 

related conditions were disregarded. The remaining trends were reviewed through 

further historical and literary analyses of primary sources as means of obtaining 

firsthand accounts of agricultural changes to identify specific adaptations. The 

findings of this study were used to create projections for the future of farming in 

Minnesota and suggest viable modifications to be considered by farmers.  

The current ongoing climate regime will present a whole new set of challenges for farmers 

to overcome. Table 1 outlines key projections for the future of Minnesota farmers based off 

of IPCC reports, assessments by local climatologist Mark Seeley, and an analysis of 

numerous historical documents and climate-crop related literature. In comparison to past 

modifications, this current period of climate anomalies will require more innovative and 

sustainable means of  adaptation. Much research is still necessary to better understand 

climate and crop models. On a local level, Minnesota agriculture will most likely see an 

overall productive gain as a result of climate change. However, this will require proper farm 

management in an ever-changing climate. Minnesotans have adapted to bizarre weather 

conditions in the past; there is no reason to believe they cannot do the same in the future.  

RESULTS 

Figure 2. A thorough agricultural history of Minnesota was examined to separate non-climate related effects on agriculture from climate related effects. This figure presents a brief agricultural 

history during the two significant climate regimes in Minnesota in the past century. The first climate regime was an extended drought period from 1917-1940. The second was an extended wet 

period from 1992-the present. Source: “A Condensed History of Minnesota Agriculture,” Minnesota Department of Agriculture, http://www.mda.state.mn.us/kids/teachresources/aghistory.aspx (accessed April 12,2012). 

Background Image From: United States Department of Agriculture Agricultural Research Service Image Gallery. http://www.ars.usda.gov/is/graphics/photos/k1441

-5.htm. 

1935 

 Six years of drought 

has ruined crops and 

exhausted the land. 

2007 

 Survey of 2,600 farms finds 

median farm incomes up more 

than 70-percent, the 

most profitable year for 

Minnesota farmers since 1973. 

1920 

 End of World War I brings 

down demand for food – 

as a result many farmers 

struggle with debt. 

Figure 1. This figure provides a visual comparison between historical agricultural and climate data for Minnesota from 1896 to 2011. The blue and green lines indicate changes in agricultural 

productivity, yields, and number of acres planted/harvested.  The pink lines represent regime shifts in average water year indexes. These values are based off of what is referred to as the Palmer 

Drought Severity Index (PDSI).  The PDSI is essentially a measurement of soil moisture. Years with values ≥ +2 and ≤ –2 represent years with significant moisture stress nearing catastrophic 

levels. Periods of drought or wetness increase in severity as PDSI and water year values stray from 0.   
Source: Data adapted from National Agriculture Statistics Service, “Quick Stats,” United States Department of Agriculture, http://quickstats.nass.usda.gov (accessed February 27, 2012) and National Oceanic and Atmospheric Administration Satellite and Information Service, “Minnesota PDSI,” National Climatic Data Center, 

http://www7.ncdc.noaa.gov (accessed February 28, 2012). 

1999 

 Minnesota’s agriculture 

sector plays significant role 

in renewable energy 

development.  

2000 

 Manufacturers develop cleaner burning engines and 

advanced computer technology.  

 Use of “Precision Agriculture” technology becomes 

widespread, increasing farm efficiencies, decreasing 

labor costs, improving yields and minimizing the 

environmental impact of farming.  

1939 

 World War II brings 

demand for agricultural 

products. 

1930 

 Great Depression ruins many farm 

families. 

 Dust storms strip millions of tons of 

top soil from fields. 

1919 

 First commercial PTO (power 

takeoff) is developed.  

 Twin City “40” Farm Tractor 

developed by Minneapolis Steel 

and Machinery Co. 
 

2008 

 MDA estimates 560 organic farms 

in MN. 

 17 Minnesota plants produce 

more than 600 million gallons of 

ethanol. 

1940 

 Farmers rotate crops, use 

contour plowing, and plant 

trees to protect against wind 

damage. 

Historic Climate Trends: (see Figures 1 and 2) 

 1917-1940:  

  intense drought-largely contributed to the events of the Dust 

 Bowl 

 1992-Present:  

  overall increase in temperature and moisture levels 
 

Historic Agricultural Trends: (see Figures 1 and 2) 

 Early 20th Century:  

  increased dependency and development of machinery (later 

 shifts into a reliance on chemical and biological inputs) 

  adaptive methods such as crop rotation and contour plowing 

 established as means to counter extended periods of drought 

 Later 20th Century:  

  increased government price supports and advancements in 

 agricultural science to decrease inputs and increase outputs in 

 production to meet increasing demand  

Table 1. Future predictions for the state of Minnesota based on historical trends and published reports.  
Source: Seeley, Mark, “Impacts of Climate Change on Agriculture Production,” Minnesota Climatology Working Group, http://climate.umn.edu/seeley/galaxyIII_08.pdf (accessed February 29, 2012). Mark Seeley, Minnesota Weath-

er Almanac (St. Paul, MN: Minnesota Historical Society Press, 2006), 260. Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptations, and Vulnerability. Contribution of Working Group II to the 

Fourth Assessment Report of the Intergovernmental Panel on Climate Change, ed. M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden, and C.E. Hanson, (Cambridge, UK: Cambridge University Press, 2007). 


