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Figure 1.  Ogallala Region and Counties Within 100km 
 

 
 
Notes:  Figure 1 displays 1920 county borders for counties within 100km of the shaded Ogallala region.
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Figure 2.  Average County Characteristics Per County Acre, by Ogallala Share 
Panel A.  Irrigated Farmland Acres 

 
Panel B.  Log Value of Farmland 

 
Panel C.  Corn Acres Harvested 

 
 
Notes:  Each panel reports average characteristics for counties in two groups:  those less than 10% over the Ogallala and 
those more than 90% over the Ogallala.  Panels A and B include counties from the main 368 county sample.  Panel C 
includes counties from the 356 county sample with corn acreage data in every period.
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Figure 3.  Irrigated Percent of County Area in 1935 and 1974 
 
A.  Irrigation in 1935  

 

B.  Irrigation in 1974 

 
 

Notes:  Figures 3a and 3b show the 368 main sample counties, shaded to reflect the percent of county land irrigated in 1935 
(Figure 3a) and 1974 (Figure 3b). 
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Figure 4.  Farmland Value, Shaded by Quintile in Each Year 
 
A.  Farmland Value in 1920 

 

B.  Farmland Value in 1964 

 
 

Notes:  For the 368 sample counties, figures shade counties to reflect outcome quintiles in each year (darker is higher).  



23  
  

Appendix Figure 1a.  Kansas Farmland over Ogallala 

 
 

 Appendix Figure 1b.  Kansas Farmland outside Ogallala

 
Notes:  Appendix Figures 1a and 1b display recent Google Earth images from nearby counties in south central Kansas. 
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Appendix Figure 2.  Ogallala Region and Soil Groups (Fixed Effects) 

 
Notes:  Appendix Figure 2 displays major soil groups in the region (SCS 1951).  
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Appendix Figure 3.  Natural Vegetation Regions (1924 Atlas of Agriculture)

 
Notes:  Appendix Figure 3 displays natural vegetation regions, as mapped by the 1924 Atlas of Agriculture (USDA 1924). 
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Table 1. Average County Characteristics in 1920 and Differences by Ogallala Share 
  Coefficient on Ogallala Share: 
 

County 
Averages: 

No Controls State FE State FE and 
Soil Group FE 

State FE and 
Soil Group FE, 
X-Y controls 

Per county acre: (1) (2) (3) (4) (5) 
Farmland   0.706   0.140**   0.020 - 0.001   0.017 
  [0.249]  (0.039)  (0.032)  (0.034)  (0.035) 
Irrigated Farmland (1935)   0.007 - 0.001 - 0.001 - 0.003 - 0.005 
  [0.020]  (0.002)  (0.002)  (0.003)  (0.003) 
Log Value of Farmland 

and Farm Buildings 
  2.868   0.432* - 0.203 - 0.057   0.015 
 [1.303]  (0.194)  (0.155)  (0.120)  (0.127) 

Log Value of Farm 
Revenue 

  1.750   0.306 - 0.224 - 0.102 - 0.025 
 [1.179]  (0.177)  (0.147)  (0.117)  (0.121) 

Corn Acres   0.054   0.007 - 0.035**   0.001   0.007 
  [0.088]  (0.010)  (0.007)  (0.007)  (0.007) 
Irrigated Corn Acres   0.0003   0.0001 - 0.0001 - 0.0002 - 0.0003 
  [0.0011]  (0.0002)  (0.0001)  (0.0002)  (0.0002) 
Wheat Acres   0.077   0.017 - 0.008 - 0.003   0.001 
  [0.113]  (0.013)  (0.011)  (0.011)  (0.011) 
Irrigated Wheat Acres   0.001 - 0.0002 - 0.0001 - 0.001 - 0.001 
  [0.003]   (0.0003)  (0.0003)  (0.001)  (0.001) 
Notes:  Column 1 reports average county characteristics in 1920; except for cropland and irrigated farmland, for 
which data are first available in 1925 and 1935.  All cropland data correspond to acreages harvested (total and crop-
specific).  County averages are weighted by county acres, and standard deviations are reported in brackets. 
 Columns 2 through 5 report estimates from regressing each outcome on the share of county area over the 
Ogallala.  Column 2 reports the unconditional difference.  Column 3 controls for state fixed effects.  Column 4 
controls for state fixed effects and soil group fixed effects (figure 1b).  Column 5 controls for state fixed effects, soil 
group fixed effects, and linear functions of the county centroid's X and Y coordinates from an equal area map 
projection (i.e., distance East-West and North-South).  The regressions are weighted by county acres, and robust 
standard errors are reported in parentheses.  ** denotes statistical significance at the 1% level, * at the 5% level. 
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Table 2. Estimated Year Differences by Ogallala Share: Irrigation and Land Value 
 Irrigated Farmland Acres 

per county acre 
Log Value Farmland 

per county acre 
Implied Ogallala Value in millions: 

$ $CPI $LV 
Coefficient in year (1) (2) (3) (4) (5) 

1920    0.015 59 531 598 
   (0.127)    
1925  - 0.015 - 42 - 429 - 627 
   (0.103)    
1930    0.211* 603 6,496 8,988 
   (0.096)    
1935 - 0.005   0.154 296 3,883 7,091 
  (0.003)  (0.085)    
1940  - 0.051 - 89 - 1,136 - 2,250 
   (0.092)    
1945    0.079 200 2,001 3,651 
   (0.081)    
1950   0.015*   0.305** 1,310 9,791 14,565 
  (0.007)  (0.077)    
1954   0.034**   0.390** 2,117 14,167 19,165 
  (0.009)  (0.081)    
1959   0.058**   0.363** 2,566 15,840 18,523 
  (0.011)  (0.088)    
1964   0.068**   0.440** 4,091 23,728 23,802 
  (0.011)  (0.077)    
1969   0.089**   0.424** 4,807 23,587 21,372 
  (0.011)  (0.069)    
1974   0.107**   0.409** 7,885 28,765 20,777 
  (0.012)  (0.067)    
1978   0.125**   0.279** 9,794 27,007 14,517 
  (0.014)  (0.067)    
1982   0.114**   0.242** 11,097 20,682 13,253 
  (0.013)  (0.070)    
1987   0.100**   0.209** 6,792 10,751 11,664 
  (0.011)  (0.067)    
1992   0.113**   0.272** 9,134 11,709 14,039 
  (0.013)  (0.075)    
1997   0.123**   0.304** 12,716 14,250 15,333 
  (0.014)  (0.067)    
2002    0.240** 11,751 11,751 11,751 
   (0.078)    

      
R-squared 0.525 0.945    
Sample Counties 368 368    
Notes:  Columns 1 and 2 report estimates from equation (3) in the text.  The indicated outcome variable is regressed 
on the share of county area over the Ogallala, state by year fixed effects, soil group by year fixed effects, and linear 
functions of the X- and Y-coordinate of the county centroid interacted with year.  The regressions are weighted by 
county acres.  Reported in parentheses are robust standard errors clustered by county.  ** denotes statistical 
significance at the 1% level, * at the 5% level. 
 Column 3 reports the implied Ogallala value in contemporary millions of dollars, based on the coefficient in 
column 2.  The estimated percent decrease in land values without the Ogallala is ( 1)/ , which is multiplied 
by the total value of land over the Ogallala, estimated as the sum of each county land value times its Ogallala share. 
 Column 4 converts column 3 into 2002 dollars using the CPI.  Column 5 converts column 3 into 2002 dollars 
using a land value price index based on non-Ogallala sample counties.  The index is defined as the 2002 value of 
land in counties with zero Ogallala share, divided by that year's value of land in counties with zero Ogallala share.  
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Table 3. Estimated Year Differences by Ogallala Share:  Farmland, Corn, and Wheat 
 Farmland Acres 

per county acre 
Corn Acres Harvested 

per county acre 
Wheat Acres Harvested 

per county acre 
                            All Corn Irrigated Corn All Wheat Irrigated Wheat 
Coefficient in year (1) (2) (3) (4) (5) 

1920   0.017   0.0090 - 0.0003 - 0.0002 - 0.0010 
  (0.035)  (0.0068)  (0.0002)  (0.0113)  (0.0007) 
1925 - 0.001   0.0203*    0.0231*  
  (0.036)  (0.0080)   (0.0109)  
1930   0.040   0.0233**    0.0690**  
  (0.031)  (0.0088)   (0.0148)  
1935   0.053* - 0.0021    0.0316**  
  (0.022)  (0.0029)   (0.0117)  
1940   0.009   0.0011    0.0259*  
  (0.027)  (0.0065)   (0.0102)  
1945   0.041   0.0210*    0.0379**  
  (0.025)  (0.0086)   (0.0138)  
1950   0.019   0.0138   0.0020*   0.0742**   0.0016* 
  (0.026)  (0.0083)  (0.0010)  (0.0138)  (0.0007) 
1954   0.042   0.0121   0.0030*   0.0295**   0.0022** 
  (0.029)  (0.0073)  (0.0012)  (0.0100)  (0.0007) 
1959   0.012   0.0137   0.0095**   0.0532**   0.0048** 
  (0.028)  (0.0079)  (0.0026)  (0.0097)  (0.0014) 
1964   0.048*   0.0043   0.0120**   0.0218*   0.0090** 
  (0.024)  (0.0053)  (0.0028)  (0.0093)  (0.0019) 
1969   0.059**     0.0235**  
  (0.021)    (0.0089)  
1974   0.059**     0.0325**  
  (0.018)    (0.0113)  
1978   0.067**   0.0528**   0.0665**   0.0225*   0.0162** 
  (0.018)  (0.0106)  (0.0101)  (0.0103)  (0.0021) 
1982   0.077**   0.0460**   0.0591**   0.0312*   0.0223** 
  (0.018)  (0.0099)  (0.0098)  (0.0123)  (0.0027) 
1987   0.064**   0.0449**   0.0562**   0.0285**   0.0193** 
  (0.019)  (0.0090)  (0.0089)  (0.0102)  (0.0026) 
1992   0.054**   0.0581**   0.0686**   0.0147   0.0206** 
  (0.019)  (0.0110)  (0.0105)  (0.0114)  (0.0028) 
1997   0.066**   0.0730**   0.0778**   0.0139   0.0166** 
  (0.020)  (0.0121)  (0.0111)  (0.0116)  (0.0022) 

      
R-squared 0.562 0.791 0.545 0.728 0.479 
Sample Counties 368 356 333 333 313 
Notes:  Columns 1-5 report estimates from equation (3) in the text.  The indicated outcome variable is regressed on 
the share of county area over the Ogallala, state by year fixed effects, soil group by year fixed effects, and linear 
functions of the X- and Y-coordinate of the county centroid interacted with year.  The regressions are weighted by 
county acres.  Reported in parentheses are robust standard errors clustered by county.  ** denotes statistical 
significance at the 1% level, * at the 5% level. 
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Table 4.  Estimated Impacts of Drought and Ogallala on Crop Yields 
 Log Corn Yield Log Wheat Yield 
                                      1940 to 1993 1958 to 1993 1940 to 1993 1958 to 1993 
                            (1) (2) (3) (4) (5) (6) 
(1958 - 1971)   0.162     0.447**   
  [0.089]    [0.038]   
(1972 - 1993)   0.705**     0.619**   
  [0.080]    [0.033]   
Ogallala * (1958 - 1971)   0.439** - 0.148    0.040 - 0.022  
  [0.110]  [0.143]   [0.065]  [0.041]  
Ogallala * (1972 - 1993)   0.716**   0.126   0.264*   0.206**   0.104*   0.041 
  [0.090]  [0.165]  [0.113]  [0.058]  [0.052]  [0.040] 
Drought * (1940 - 1957) - 0.197**   - 0.124**   
  [0.018]    [0.021]   
Drought * (1958 - 1971) - 0.449**   - 0.163**   
  [0.090]    [0.015]   
Drought * (1972 - 1993) - 0.163**   - 0.145**   
  [0.036]    [0.023]   
Ogallala * Drought * (1940 - 1957)   0.0570* - 0.071*  - 0.108** - 0.064  
  [0.023]  [0.032]   [0.037]  [0.035]  
Ogallala * Drought * (1958 - 1971)   0.371**   0.287*   0.145* - 0.085*   0.003 - 0.044 
  [0.101]  [0.118]  [0.062]  [0.042]  [0.037]  [0.038] 
Ogallala * Drought * (1972 - 1993)   0.169** - 0.177* - 0.119* - 0.036 - 0.027   0.001 
  [0.046]  [0.076]  [0.0535]  [0.034]  [0.027]  [0.020] 
       
County Fixed Effects Yes Yes Yes Yes Yes Yes 
State-Soil-X/Y * Time Period No Yes Yes No Yes Yes 
State-Soil-X/Y * Time Period * Drought No Yes Yes No Yes Yes 
       
R-squared 0.756 0.794 0.733 0.522 0.603 0.470 
Sample Counties 134 134 200 165 165 243 
States Included NE-OK-SD-IA NE-OK-SD-IA NE-OK-SD-IA  

KS-CO-WY-NM 
OK-SD 

KS-CO-WY 
OK-SD 

KS-CO-WY 
NE-OK-SD 
KS-CO-WY 

Notes:  To Come, see discussion of equations 4 and 5 in the text on pages 14 and 15.
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Appendix Table 1.  Estimated Year Differences by Ogallala Share:  Farm Revenue 
 Log Farm Revenue per 

county acre 
Coefficient in year (3) 

1920 - 0.025 
  (0.121) 
1925 - 0.008 
  (0.123) 
1930   0.200* 
  (0.099) 
1935  
  
1940 - 0.100 
  (0.103) 
1945   0.360** 
  (0.098) 
1950   0.417** 
  (0.107) 
1954   0.382** 
  (0.116) 
1959   0.517** 
  (0.111) 
1964   0.502** 
  (0.123) 
1969   0.670** 
  (0.120) 
1974   1.005** 
  (0.129) 
1978   0.934** 
  (0.128) 
1982   1.054** 
  (0.129) 
1987   1.011** 
  (0.129) 
1992   1.149** 
  (0.147) 
1997   1.305** 
  (0.150) 
2002   1.399** 
  (0.152) 

  
R-squared 0.888 
Sample Counties 368 
Notes:  To Come, see notes to Table 3 
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