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Irrigated Cropland, County Summary, in Acres and Percent
[Acreage estimates apply only to areas within the aquifer boundary]
The High Plains; 1980: 111,360,000 total acres, 13,700,000 irrigated acres (12.3 pct.)
State and Location Total Irrigated Percent State and Location Total Irrigated Percent
County on Map Acres Acres Irrigated County on Map Acres Acres Irrigated
South Dakota South Dakota
Bennett 43-101 779650 8766 1.12 Todd 43-100 831947 14417 1.73
Gregory 43 099 72054 0 0.00 Tripp 43099 | 337404 1571 0.47
Mellette 43-100 56784 377 0.66 Jackson 43-101 397796 147 0.04
Shannon 43-102 637949 1627 0.25
Wyoming Wyoming
Albany 42-105 5064 0 0.00 Laramie 41-104 | 1574104 31584 2.01
Converse 42-105 410873 3592 0.87 Niobrara 43-104 707758 10645 1.50
Goshen 42-104 | 1250420 80275 6.42 Platte 42-105 | 1164859 18686 1.60
Colorado Colorado
Baca 37-102 | 1426713 157093 11.01 Lincoln 38-103 449142 23371 5.20
Bent 37-103 18818 67 0.35 Logan 40-103 774930 34107 4.40
Cheyenne 38-102 587350 23434 3.99 Phillips 40-102 449084 65819 14.66
Elbert 39-104 9194 667 7.25 Prowers 37-102 424385 42468 10.01
Kiowa 38-103 244764 13536 5.53 Sedgwick 40-102 326421 36177 11.08
Kit Carson 39-102 | 1349446 107442 7.96 Washington 39-103 | 1169266 31058 2.66
Larimer 40-105 37861 0 0.00 Weld 40-104 710063 4484 0.63
Las Animas 37-104 98657 4786 4.85 Yuma 40-102 | 1517012 252643 16.65
State and Location Total Irrigated Percent State and Location Total Irrigated Percent
County on Map Acres Acres Irrigated County on Map Acres Acres Irrigated
Nebraska Nebraska
Adams 40098 363624 164056 45.12 Holt 42098 | 1255436 204414 16.28
Antelope 42098 549843 166089 30.21 Hooker 41-101 467972 2796 0.60
Arthur 41-101 467304 7544 1.61 Howard 41098 371365 86969 23.42
Banner 41-103 469390 12707 2.71 Jefferson 40-097 113407 38295 33.77
Blaine 41-100 452820 9576 2.11 Kearny 40-099 341747 179557 52.54
Boone 41098 440336 103614 23.53 Keith 41-101 705208 66033 9.36
Box Butte 42-103 704325 89571 12.72 Keya Paha 42099 332694 10570 3.18
Boyd 42098 66599 408 0.61 Kimball 41-103 602884 18618 3.09
Brown 42-100 775592 73554 9.48 Knox 42098 149778 11444 7.64
Buffalo 40099 617614 185156 29.98 Lincoln 41-101 | 1643661 170150 10.35
Burt 41-096 21521 9368 43.53 Logan 41-100 358589 13574 3.79
Butler 41097 195578 71591 36.61 Loup 41099 370583 10562 2.85
Cedar 42097 181242 21660 11.95 Madison 41-097 361118 88155 24.41
Chase 40-101 574156 147199 25.64 McPherson 41-101 560763 10610 1.89
Cherry 42-101 | 3810410 37950 1.00 Merrick 41098 318562 136747 42.93
Cheyenne 41-103 760519 31054 408 Morrill 41-103 902664 112741 12.49
Clay 40098 368780 178442 48.39 Nance 41098 288141 71036 24.65
Colfax 41-097 268916 52401 19.49 Nuckolls 40-098 363523 43899 12.08
Cuming 41-096 359854 83209 23.12 Perkins 40-101 590640 92302 15.63
Custer 41-099 | 1666915 148825 8.93 Phelps 40099 344296 204468 59.39
Dawes 42-103 499263 4541 0.91 Pierce 42097 382446 73025 19.09
Dawson 40099 657329 214331 32.61 Platte 41097 429763 129823 30.21
Deuel 41-102 281031 13674 4 87 Polk 41097 201416 95315 47.32
Dixon 42096 27655 1435 5.19 Red Willow 40-100 463505 35180 7.59
Dodge 41096 303902 59817 19.68 Rock 42099 589390 57752 9.80
Douglas 41-096 810 0 0.00 Saline 40-097 336520 77689 23.09
Dundy 40-101 569902 85912 15.07 Saunders 41-096 47877 20 0.04
Fillmore 40097 366202 170486 46.56 Scotts Bluff 41-103 475466 178026 37.44
Franklin 40-099 350482 69444 19.81 Seward 40097 226875 118163 52.08
Frontier 40-100 618030 36921 5.97 Sheridan 42-102 | 1534781 39764 2.59
Furnas 40-100 449872 33580 7.46 Sherman 41-099 366875 53105 14.47
Gage 40097 13500 6500 48.15 Sioux 42-103 | 1118488 30985 2.77
Garden 41-102 | 1097082 38175 3.48 Stanton 41097 277264 35219 12.69
Garfield 41099 371844 18843 5.07 Thayer 40-097 219867 72162 32.82
Gosper 40-099 307474 56237 18.29 Thomas 41-100 449632 2533 0.56
Grant 41-101 502134 2751 0.55 Thurston 42096 17648 3046 17.26
Greeley 41098 372569 58146 15.61 Valley 41099 368752 56058 15.20
Hall 40-098 350821 181046 51.61 Wayne 42097 271974 13237 4.87
Hamilton 40098 359170 239775 66.76 Webster 40-098 337497 36062 10.69
Harlan 40-099 388259 54557 14.05 Wheeler 41098 371844 50405 13.56
Hayes 40-101 465006 28179 6.06 York 40097 364314 225346 61.85
Hitchcock 40-101 447237 23366 522
State and Location Total Irrigated Percent State and Location Total Irrigated Percent
County on Map Acres Acres Irrigated County on Map Acres Acres Irrigated
Kansas Kansas
Barber 37-098 | 50582 822 1.63 Meade 37-100 | 602168 | 98613 16.38
Barton 38098 | 326854 | 54007 16.52 Morton 37-101 | 470683 | 103161 21.92
Cheyenne 39-101 | 667831 | 32145 4.81 Ness 38-100 | 124690 6451 5.17
Clark 37-099 | 197018 | 16601 8.43 Norton 39-099 | 508437 4040 0.79
Comanche 37099 123606 1399 1.13 Pawnee 38099 317962 49554 15.58
Decatur 39-100 560134 5721 1.02 Phillips 39099 250372 3041 1.21
Edwards 37099 396757 57414 14.47 Pratt 37098 454500 39704 8.74
Ellis 38-099 12549 347 2.76 Rawlins 39-101 691961 11075 1.60
Ellsworth 38-098 35192 4089 11.62 Reno 37098 639937 42102 6.58
Finney 38-100 646330 196959 30.47 Republic 39-097 11069 2267 20.48
Ford 37099 690800 142572 20.64 Rice 38098 335174 53785 16.05
Gove 38-100 266527 35134 13.18 Rooks 39099 107796 6796 6.30
Graham 39099 420305 23060 5.49 Rush 38099 49215 5231 10.63
Grant 37-101 349976 121301 34.66 Scott 38-100 452082 65564 14.50
Gray 37-100 543221 183393 33.76 Sedgwick 37097 152961 1777 1.16
Greeley 38-101 517883 51037 9.85 Seward 37-100 402400 85650 21.28
Hamilton 38-101 592858 89763 15.14 Sheridan 39-100 571448 72596 12.70
Harper 37098 43194 26 0.06 Sherman 39-101 683140 107180 15.69
Harvey 38-097 212691 3311 1.56 Smith 39-098 19538 0 0.00
Haskell 37-100 349976 173404 49.55 Stafford 38-098 507755 38288 7.54
Hodgeman 38-100 292206 30069 10.29 Stanton 37-101 417278 181480 43.49
Jewell 39098 10416 3439 33.01 Stevens 37-101 470683 106600 22.65
Kearny 38-101 542671 115499 21.28 Sumner 37097 12808 0 0.00
Kingman 37098 354680 5582 1.57 Thomas 39-101 683140 181314 26.54
Kiowa 37099 388961 32092 8.25 Trego 38099 228524 15876 6.95
Lane 38-100 365668 30538 8.35 Wallace 38-101 394611 40452 10.25
Logan 38-101 310445 39839 12.83 Wichita 38-101 449407 110199 24.52
McPherson 38-097 411721 39034 9.48
Oklahoma Oklahoma
Beaver 36-100 |1105427 | 45397 4.11 Harper 36-099 | 221844 4258 1.92
Beckham 35-099 3459 0 0.00 Roger Mills 35099 266836 5366 2:01
Cimarron 36-102 937109 95549 10.20 Texas 36-101 | 1283503 217907 16.98
Dewey 35099 23309 219 0.94 Woodward 36099 227729 3957 1.74
Ellis 36099 681713 21632 3.17
State and Location Total Irrigated Percent State and Location Total Irrigated Percent
County on Map Acres Acres Irrigated County on Map Acres Acres Irrigated
New Mexico New Mexico
Chaves 33-104 144950 0 0.00 Harding 35-103 132166 0 0.00
Curry 34-103 909515 103351 11.36 Lea 32-103 | 1732049 40541 2.34
DeBaca 34104 31448 15 0.05 Quay 35-105 539964 7708 1.43
Eddy 32-104 6407 0 0.00 Roosevelt 34-103 | 1533823 70124 4.57
Guadalupe 34-104 11832 166 1.40 Union 36-103 | 1066841 30418 2.85
Texas Texas
Andrews 32-102 945668 4536 0.48 Hemphill 35-100 566965 7352 1.30
Armstrong 34-101 404486 20287 5.02 Hockley 33-102 588533 132641 22.54
Bailey 34-102 529880 159623 30.12 Howard 32-101 326756 211 0.06
Borden 32-101 56998 0 0.00 Hutchinson 35-101 396781 38589 9.73
Briscoe 34-101 250382 37924 15.15 Lamb 34-102 631781 299353 47.38
Carson 35-101 577626 59918 10.37 Lipscomb 36-100 594651 24850 4.18
Castro 34-102 581569 313043 53.83 Lubbock 33-101 574352 152813 26.61
Cochran 33-102 503774 81502 16.18 Lynn 33-101 569362 13316 2.34
Collingsworth 35-100 4856 0 0.00 Martin 32-102 564834 2966 0.53
Crosby 33-101 451219 68390 15.16 Midland 31-102 265402 3026 1.14
Dallam 36-102 931246 138825 1491 Moore 35-102 531724 123893 23.30
Dawson 32-102 545068 3134 0.58 Motley 34-100 59832 289 0.48
Deaf Smith 34-102 886705 280846 31.67 Ochiltree 36-100 537195 89945 16.74
Dickens 33-100 70557 967 1.37 Oldham 35-103 323126 12383 3.83
Donley 34-100 393559 11855 3.01 Parmer 34-102 558511 373213 66.82
Ector 31-102 224436 0 0.00 Potter 35-102 220739 4344 1.97
Floyd 34-101 590412 184732 31.29 Randall 34-101 563289 59480 10.56
Gaines 32-102 956041 154221 16.13 Roberts 35-100 586157 4386 0.75
Garza 33-101 91595 6 0.01 Sherman 36-101 580275 165497 28.52
Glasscock 31-101 101381 191 0.19 Swisher 34-101 562696 157802 28.04
Gray 35-100 594859 37545 6.31 Terry 33-102 568708 102668 18.05
Hale 34-101 642323 391746 60.99 Wheeler 35-100 263880 5547 2.10
Hansford 36-101 591941 113783 19.22 Yoakum 33-102 511249 46446 9.08
Hartley 35-103 910866 114270 12.55
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Density of Irrigated Cropland
\1 percent of 1-minute map cell
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County Location

To locate on the map above a county named in the table at
the left, use the five-digit map location number shown in the
table. This indexes the appropriate 1-degree map cell,
represented by the large blue numerals, where the county
name appears on the map. The first two digits represent the
latitude north in an east-to-west row. The three final digits
represent the longitude west, in a south-to-north column. In
the table, states are listed in map location order from north
to south. The states themselves are named and located on the
inset map.
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The High Plains, 1980

By Gail P. Thelin, Frederick J. Heimes,
and James R. Wray

Introduction

One approach to estimating the volume of ground water withdrawn for irrigation is to combine maps of irrigated cropland
with measurements of water pumped from a small sample of irrigation wells. This map summarizes estimates of irrigated
cropland for the High Plains in 1980. Preparing the estimates of irrigated cropland and ground-water withdrawals, and
printing the map, combine four technologies: Earth observation by satellite, digital-image processing, geohydrologic
techniques for spatial analysis, and automated digital cartography.

The High Plains is an area of about 174,000 square miles in eight States ranging through 800 miles of latitude, from South
Dakota to Texas. The region is semiarid; the natural vegetation is mainly short grasses and the rainfall varies considerably
from year to year, subjecting the area to both long and short droughts. Even so, a vigorous agricultural economy,
providing grain and meat for domestic use and foreign export, is possible because of the water supplied by the aquifer
that underlies the region. Water from the aquifer has guaranteed productive agriculture through wet years and dry.
However, increased pumping in recent years has significantly lowered the water table in many places. This, combined with
increased costs for such pumping, has caused some areas of irrigated cropland to revert to non-irrigated cropland or
rangeland.

Many water-supply and agricultural organizations are addressing the problem of decreasing water supplies on a local basis.
The U.S. Geological Survey is assisting by studying the aquifer on a regional basis. Consequently, region-wide information
about the volume and distribution of ground water used for irrigation in relation to the times, kinds, and acreage of crops
grown is needed. The map and table presented here summarize information about irrigated cropland in the High Plains
for the 1980 growing season. From such information, the U.S. Geological Survey has constructed a regional ground-water
flow model.

The need for Land-Cover Data Acquired by Satellite

Adequate data on irrigation-water use were not available for most areas of the High Plains, so an approach
had to be developed that could provide region-wide water-use estimates. Because of the large area for which estimates
had to be made, it was feasible to measure the water pumped for only a small precentage of all irrigation wells in the
High Plains. However, by relating the sample measurements to the crop acreage that was irrigated, it was possible to
develop estimates of water use for all areas of the High Plains using maps of irrigated cropland. Obtaining comprehensive
information about irrigated cropland for such a large area in the short time of one growing season was made possible by
use of computer-aided interpretation of multispectral data acquired from Earth-orbiting satellites, Landsats 2 and 3.
Moreover, multitemporal Landsat data (data acquired for a given area more than once during the growing season) also
made it possible to map irrigated cropland in the lower latitudes where the growing season is longer. In these areas, water
is applied to a variety of crops with different growing seasons (See inset map and table below). Multispectral data for 59
Landsat scenes, including data for 18 scenes where both spring and summer crops were dominant, were analyzed and
interpreted to identify areas of irrigated cropland. Areas of irrigated cropland mapped by Landsat pixel (a picture element,
1.1 acres or 0.46 hectare in size) were aggregated into map cells (measuring 1-minute of latitude by 1-minute of longitude)
for use with other geohydrologic data.

The proportion of irrigated cropland contained in each map cell was calculated by dividing the total number of pixels
classified as irrigated by the total number of pixels in the cell; the result is expressed as a percentage. The proportions
of irrigated cropland, aggregated by map cell, were used to generate acreage estimates for the entire High Plains.
Approximately 174,000 1-minute cells were geometrically registered to the map base at 1:2,500,000-scale in an Albers
Equal-Area map projection. The map displays, in color, five ranges of density, or proportions of irrigated cropland. The
accompanying table summarizes the acreages and percentages by county, and helps to locate the counties on the map
by listing the approximate latitude and longitude coordinates. The digital data from Landsat not only made interpretation
possible by computer-aided analysis, but also the tallying of pixels (acreages and proportions) by map cell and by county.
It also made possible the use of a laser plotter to prepare the data for reproducing this map by four-color process printing.
The accuracy of the estimates of irrigated cropland was assessed in 13 counties. The estimates in most cases were within
10 percent of those made by more conventional methods and reported by the U.S. Department of Agriculture, Agricultural
Stabilization and Conservation Service. The irrigated acreage was underestimated for parts of those counties where
Landsat coverage was incomplete.

Estimates of Ground-Water Use

The estimates of irrigated acreage were combined with the sampled water use and crop information to estimate withdrawal
of ground water for irrigation in the High Plains. An estimated 17,980,000 acre-feet of water were pumped during the
1980 growing season. The estimates of water use were then combinded with other geohydrologic data to develop the
regional ground-water flow model. This model will provide water managers with a means to evaluate the effects of various
management strategies on the aquifer.

Location and Identification of Landsat Scenes
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Path/Row Scene Identification Scene Date Path/Row Scene Identification Scene Date
30-33 22304-16254 May 14, 1981 33-33 22037-16445 August 20, 1980
30-33 21998-16270 July 12, 1980 33-34 30800-16390 May 13, 1980
31-30 30870-16233 July 22, 1980 33-34 22037-16451 August 20, 1980
31-31 30870-16235 July 22, 1980 33-35 30800-16393 May 13, 1980
31-32 30870-16242 July 22, 1980 33-35 22001-16451 July 15, 1980
31-33 22287-16313 April 27, 1981 33-36 30800-16395 May 13, 1980
31-33 30870-16244 July 22, 1980 33-36 22001-16453 July 15, 1980
31-34 21963-16322 June 02, 1980 33-36 30908-16355 August 29, 1980
31-34 30870-16251 July 22, 1980 33-37 30908-16361 August 29, 1980
31-35 30798-16280 May 12, 1980 34-30 22020-16490 August 03, 1980
31-35 30870-16253 July 22, 1980 34-31 22020-16493 August 03, 1980
32-30 30871-16291 July 23, 1980 34-32 22002-16494 July 16, 1980
3231 22018-16380 August 01, 1980 34-33 22152-16414 April 23, 1979
32-32 22018-16382 August 01, 1980 34-33 22002-16500 July 16, 1980
32-33 30817-16323 May 30, 1980 34-34 30765-16453 April 08, 1980
32-33 22000-16383 July 14, 1980 34-34 22020-16504 August 03, 1980
32-34 30817-16325 May 30, 1980 34-35 30765-16460 April 08, 1980
32-34 22018-16391 August 01, 1980 34-35 22038-16512 August 21, 1980
32-35 30799-16334 May 12, 1980 34-36 30765-16462 April 08, 1980
32-35 22000-16392 July 14, 1980 34-36 22002-16512 July 16, 1980
32-36 30763-16350 April 06, 1980 34-36 22038-16514 August 21, 1980
32-36 22000-16395 July 14, 1980 35-30 22021-16545 August 04, 1980
32-36 22054-16402 September 06, 1980 35-31 22021-16551 August 04, 1980
32-37 22000-16401 July 14, 1980 35-32 22021-16554 August 04, 1980
32-37 22054-16405 September 06, 1980 35-33 30820-16494 June 02, 1980
32-38 22018-16405 August 01, 1980 35-33 22021-16560 August 04, 1980
33-30 30872-16345 July 24, 1980 36-30 22022-17003 August 05, 1980
33-31 30890-16342 August 11, 1980 36-31 30875-16522 July 27, 1980
33-32 22037-16442 August 20, 1980 36-32 30875-16524 July 27, 1980
33-33 22271-16431 April 11, 1980
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