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Supplementary Table S1. Description of EPA level III ecoregions.

	Ozark Highlands

	· Irregular physiology with more forested land compared to adjacent areas.

· Climate: boundary between mild and severe mid-latitude climates, between humid continental and humid subtropical. It has hot summers and mild to severe winters with no pronounced dry season. Mean annual temperature: 12°C to 15°C. Frost-free period: 140 to 230 days. Mean annual precipitation: 1,101 mm (965 to 1,244 mm). Some snowfall occurs in winter, but lasts only a few days.

· Dissected limestone plateau with a majority of forested land comprised of oak-hickory.

· Land Use/Human Activities: Less than one-fourth of the core of this region has been cleared for pasture and cropland, but half or more of the periphery, while not as agricultural as bordering ecological regions, is in cropland and pasture. Livestock farming of cattle and hogs, poultry production, pasture and hay is common. Lead and zinc mining occurs. Forestry, recreation, rural residential, urban uses also occurs. There is some public national forest land. 

	Central Irregular Plains

	· Climate: mid-latitude, humid continental climate in the north and a milder humid subtropical climate to the south. Mean annual temperatures 10°C to 16°C. Frost-free period of between 165 and 235 days. Mean annual precipitation: 983 mm (865-1145 mm)

· Mixed land use types.

· Vegetation consists of grassland/forest mosaic.

· Land Use/Human Activities: The region presents a mosaic of land uses, with cropland, woodland, and grassland. Agriculture here includes the production of corn, soybeans, wheat, alfalfa, hay, grain sorghum, cattle, and broiler chickens. There is some oil and gas production and mining of high-sulfur bituminous coal occurs, although less now than formerly. The disturbance of coal strata in southern Iowa and northern Missouri has degraded water quality and affected aquatic biota.

	Western Corn Belt Plains

	· Landscape consists of glaciated till plains and hilly loess plains.

· Climate: severe, mid-latitude, humid continental climate, marked by hot summers and cold winters. Mean annual temperature: 6°C in the north to 12°C in the south. Frost-free period: 140 to 200 days. The mean annual precipitation is 800 mm (610 and 1,000 mm) and occurring mainly in the growing season.

· Land Use/Human Activities: Over 75 percent of the Western Corn Belt Plains is now used for cropland agriculture and much of the remainder is in forage for livestock. It is one of the most productive areas in the world for growing corn and soybeans. Hog and cattle production and some dairies also occur. 

	Interior River Valley

	· Comprised of many wide, flat-bottomed terraced valleys, forested valley walls, and dissected glacial till plains.

· Climate: severe, mid-latitude, humid continental climate, marked by hot summers and cold winters. Mean annual temperature: 10°C to 14°C. Frost-free period: 170 to 220 days. Mean annual precipitation: 1,057 mm (860-1,320 mm)

· Land Use/Human Activities: Less than half of this area is in cropland, about 30 percent is in pasture, and the remainder is in forest. Corn, soybeans, wheat, and hay are typical crops. There is some oil and gas production. In a few areas, extensive surface and underground coal mines occur and have significantly degraded downstream habitat and water quality, although underground coal mining probably peaked in this region about a century ago. 

	Mississippi Alluvial Plain

	· Riverine region with mostly flat, broad floodplains with poorly drained soils.

· Climate: mild, mid-latitude, humid subtropical climate. Winters are mild and summers are hot and humid, with temperatures and precipitation increasing from north to south. Mean annual temperature: 14°C in the north to 21°C in the south. Frost free period: 200 days in the north to 355 days near the Gulf of Mexico. Mean annual precipitation: 1,395 mm (1,140 to 1,760 mm).

· Land Use/Human Activities: This region features extensive agricultural land use. Almost all the region is in cropland, with soybeans, cotton, corn, rice, wheat, pasture, and some sugarcane in the south. Catfish and crawfish are commercially produced in ponds.

	Information retrieved from: http://www.epa.gov/wed/pages/ecoregions/level_iii_iv.htm


Supplementary Table S2. Correlation between proportion of land cover types and ehrlichiosis incidence per zip code
	Land Cover Type
	Pearson Correlation Coefficient
	p value

	Developed Open Space
	-0.23
	<0.0001

	Developed Low Intensity
	-0.29
	<0.0001

	Developed Medium Intensity
	-0.26
	<0.0001

	Developed High Intensity
	-0.19
	<0.0001

	Barren Land
	-0.04
	0.18

	Deciduous Forest
	0.40
	<0.0001

	Evergreen Forest
	0.20
	<0.0001

	Mixed Forest
	0.15
	0.0001

	Shrub/Scrub
	0.13
	<0.0001

	Herbaceous
	0.04
	0.17

	Hay/Pasture
	0.19
	<0.0001

	Cultivated Crops
	-0.21
	<0.0001

	Woody Wetlands
	-0.04
	0.20

	Emergent Herbaceous Wetlands
	-0.03
	0.31


Supplementary Table S3. Land cover types associated with high risk zip codes.

	
	LISA Cluster
	
	
	

	Land Cover
	Cluster
	No Cluster
	p value
	OR
	95% CI

	Developed Open Space
	3.81
	6.48
	<0.001
	0.74
	0.63,0.87

	Developed Low Intensity
	1.08
	6.80
	<0.001
	0.83 
	0.73,0.95

	Developed Medium Intensity
	0.06
	2.74
	<0.001
	0.02 
	0.01,0.97

	Developed High Intensity
	0.0001
	0.02
	<0.001
	0.001 
	0.001,0.35

	Barren Land
	0.012
	0.22
	0.57
	0.70 
	0.34, .43

	Deciduous Forest
	46.95
	27.32
	<0.001
	1.04 
	1.03, 1.05

	Evergreen Forest
	2.35
	1.18
	<0.001
	1.11 
	1.05, 1.18

	Mixed Forest
	1.82
	1.03
	<0.001
	1.12 
	1.04, 1.20

	Shrub/Scrub
	0.61
	0.41
	<0.001
	1.48 
	1.11, 1.96

	Herbaceous
	1.35
	1.39
	0.11
	0.98 
	0.83, 1.17

	Hay/Pasture
	26.95
	26.07
	0.48
	1.00 
	0.99, 1.02

	Cultivated Crops
	0.12
	0.21
	0.01
	0.14 
	0.04, 0.48

	Woody Wetlands
	1.32
	1.76
	0.54
	0.92 
	0.82, 1.04

	Emergent Herbaceous Wetlands
	0.04
	0.21
	0.03
	0.07 
	0.01, 0.72

	
	
	
	
	
	


Supplementary Table S4. Ranking multiple global regression models using AIC values
	Rank
	Predictor Variables
	AIC

	1
	Deer density, Forest, Population density, Vacant Housing
	1112.6

	2
	Deer density, Forest, Population density, Poverty, Vacant Housing
	1112.7

	3
	Deer density, Forest, Population density, Vacant Housing, Occupation
	1112.8

	4
	Deer density, Forest, Population density, Poverty, Age
	1114.5

	5
	Deer density, Forest, Population density, Race
	1115.7

	6
	Deer density, Forest, Population density, Poverty
	1119.9

	7
	Deer density, Forest, Race
	1153.8

	8
	Deer density, Forest, Vacant Housing
	1161.5

	9
	Deer density, Forest, Age
	1182.8

	10
	Deer density, Forest
	1194.6

	
	
	


Supplementary Figure S1. Output from the local geographically weighted regression (GWR) model: A) Predicted ehrlichiosis incidence, B) Distribution of local R2 values, and C) Distribution of standard residuals.

