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NRCS Study Area: Irrigated Lands
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NRCS Study Area: Conservation Reserve Program (1993)
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Archeological site counts provided by State Historic Preservation Officers and the National Park Service,
Federal Lands coverage provided by NRCS National GIS Applications Lab.
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Federal Lands coverage provided by NRCS National GIS Applications Lab.
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The following section briefly defines the data fields utilized in this report. These defini-
tions were obtained from U.S. Department of Commerce, Bureau of the Census, 1990.

Land in farms (in acres) -
consists primarily of agricultural land used for crops, pasture, or grazing,
but also includes woodland and wasteland, provided it was part of the
operator’s total operation. Land in farms also includes acres in the
Conservation Reserve Program.

Total cropland (in acres) -
consists of the combined fields of Harvested cropland and Other cropland.

Harvested cropland (in acres) -
includes land from which crops were harvested or hay was cut, corn and
sorghum, hogged or grazed, and land in orchards, citrus groves, vineyards,
nurseries, and greenhouses.

Other cropland (in acres) -
includes cropland not harvested and not grazed for a variety of reasons.

Cropland used for pasture (in acres) -
includes land pastured or grazed that could have been used for crops
without additional improvement and land planted in crop that was hogged
off, pastured, or grazed before reaching maturity.

 Cropland where crops failed (in acres) -
includes all land from which a crop failed (other than orchards, groves,
and vineyards), from which no other crop was harvested, which was not
pastured or grazed, and acreage that was not harvested due to low prices
or labor shortages.

Total woodland (in acres) -
includes all wood lots and timber tracts, natural or planted.

Pastureland and rangeland (in acres) -
includes all remaining types of pastureland and rangeland, even if the land
was improved by seeding, fertilizing, irrigation, etc.
It does not include cropland or woodland that was pastured.

Appendix 1                                                                                                                                                              2



Cropland in summer fallow (in acres) -
includes cropland that was left unseeded for harvest in 1987 or was
cultivated or treated with herbicides to control weeds or
conserve moisture.

Cropland idle (acres) -
includes cropland not harvested in1987 but occupied by growing crops
for1988 harvest and skipped rows in crops if not reported in cropland
harvested.

Pastureland all types (in acres)

Other land (in acres) -
includes land in house lots, barn lots, ponds, roads, wasteland, etc.

Irrigated land (in acres) -
includes all land irrigated by any artificial or controlled means, whether
supplemental, partial, or preplant irrigation, regardless of the number
of times irrigated or harvested.
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This appendix discusses the method used to create the major land covers map. This effort
consisted in the characterization of farmland in terms of cropland, pasture and woodland, and of
cropland in terms of crop types. The resulting percentages were then ordered to identify the major
components comprising farmland and cropland. The 1987 Census of Agriculture (Dept. of Com-
merce) was the single source used to identify farming practices. The database fields used here are
described in Appendix 1.

A. Extracting the information from the Census.
Since this study is primarily looking at NRCS's possible influence on farmland policy in

the future, this part of the study will focus on those counties which have 15% or more farmland
within their boundaries, i.e. 2,644 out of 3,069 that are included in the Census of Agriculture.

 The field Land in farms was used to assess the percentage of farmland for each county.
The first step was to find out what made up farmland for the selected counties, in other words: for
county X, was farmland  predominately pastureland, woodland, or cropland, in order to provide
layers which would show the predominant type of coverage for each county selected.

 While querying the database, inconsistencies were identified. For some counties for
example, pasture is recorded as Pastureland and Rangeland , while others classified it as Pasture-
land all types. In its publications, the U.S. Department of Commerce, Bureau of the Census
explains that misinterpretations of the survey form or faulty answers are unlikely to be caught or
fixed during the compilation of the results (1990). To minimize the impact of this problem, a sub-
stantial amount of efforts was put into isolating problems or regional trends, as some contiguous
counties seem to have recorded their lands in similar fashion.

The first assumption made was that totals of cropland, pasture and woodland should
amount to most of the farmland. The contents of the following fields were added together and
divided by the total land in farms:

Harvested Cropland (in acres)
Cropland Used for Pasture (in acres)
Cropland Where Crops Failed (in acres)
Total Woodland (in acres)
Pastureland and Rangeland (in acres)

The above list of fields was judged representative of land coverd in a county, if the ratio
fell between 0.85 and 1.15. Although a rather rough analysis of farmland, this process allowed the
elimination of major problems without attempting to reach a level of accuracy higher than that of
the census. A total of 1,434 counties met this criterion.
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This process was then repeated, using a different set of fields:

Harvested Cropland (in acres)
Cropland Where Crops Failed (in acres)
Cropland in Summer Fallow (in acres)
Cropland Idle (in acres)
Total Woodland (in acres)
Pastureland All Types (in acres)

It resulted in the extraction of 1,140 additional counties. This was again repeated using the
following fields on the remaining 70 counties:

Harvested Cropland (in acres)
Cropland Used for Pasture (in acres
Cropland Where Crops Failed (in acres)
Cropland in Summer Fallow (in acres)
Cropland Idle (in acres)
Total Woodland (in acres)
Otherland (in acres)
Pastureland All Types (in acres)

In this case Cropland used for pasture was omitted from the previous query. It resulted in
the extraction of 35 counties. Of the remaining 35 counties, 14 were removed by selecting the fol-
lowing fields:

Harvested Cropland (in acres)
Cropland Used for Pasture (in acres
Cropland Where Crops Failed (in acres)
Cropland in Summer Fallow (in acres)
Cropland Idle (in acres)
Total Woodland (in acres)
Otherland (in acres)
Pastureland All Types (in acres)

The remaining 21 counties were looked at individually. Although in most cases, the fields
comprising farmland could be determined, some could not be.
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B. Isolating the major covers
The previous effort resulted in a list of county codes with their associated percentage of

cropland, pasture and woodland. The purpose of this process is the identification of the major
cover(s) comprising farmland. To carry out this task, the percentages and cover names were
ordered from largest to smallest. The following algorithm was then used to select the principal
covers:

1. take the first field as the largest
2. select the second field as significant only if
      a.  it is greater than or equal to 20% or
      b.  it is greater than or equal to (first_field - 5)
3. repeat step 2 to select the third field

This algorithm allows selection of all covers representing more than 20% of the county
area. However it will not omit counties where the percentage of farmland is low and where crop-
land, pasture, and woodland are represented equally.

This operation resulted in the identification of 12 combinations of major covers
(1) CROPLAND
(2) CROPLAND PASTURELAND
(3) CROPLAND WOODLAND
(4) CROPLAND PASTURELAND WOODLAND
(5) CROPLAND OTHERLAND
(6) CROPLAND PASTURELAND OTHERLAND
(7) PASTURELAND
(8) PASTURELAND WOODLAND
(9) PASTURELAND OTHERLAND
(10) WOODLAND
(11) OTHERLAND
(12) ERROR

Figure 20 shows their distribution.
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A. Extracting the information from Census data

The identification of the crop types comprising cropland was done in much the same way
as that of major land covers (see Appendix 2). Fields representing crops acreage were combined
to reconstitute cropland. A total of 2,210 counties were retained, namely those which were identi-
fied as having cropland as one of their major covers.

In this case, five different crop combinations were used to extract 2,172 counties from the
initial 2,210. As earlier, the areas for each selected field were added together and divided by Total
cropland. Counties with a ratio between 0.85 and 1.15 only were retained.

First the following fields were chosen:
            Cropland used for pasture (in acres)

Cropland where crops failed (in acres)
Cropland in summer fallow (in acres)
Cropland idle (in acres)
Vegetables harvested or sale (in acres)
Corn for grain or seed (in acres)
Wheat for grain (in acres)
Oats for grain (in acres)
Rice (in acres)
Cotton (in acres)
Soybeans (in acres)

557 counties were selected. Then Hay (in acres) was added to the list. It resulted in the selection
of 1,170 counties. The addition of

Barley for grain
Sorghum for grain
Cropland in cover crops
Sunflower for seed
Peanuts for nuts
Sugar beets for sugar
Dry edible beans
Tobacco
Corn for silage
Irish potatoes

resulted in the identification of 398 more counties.
The addition of Other cropland (in acres) removed 34 more counties. Finally, Land in Orchards
(in acres) allowed the selection of 13 more counties.
The remaining 38 counties were run through a last pass which used 23 fields. In this case, the
actual percentage of land by county was calculated for each field and the largest percentages were
used to categorize these counties.
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B. Isolating Major Crops

As earlier, the percentages and crop type names were ordered from largest to smallest. The
following algorithm was then used to select the principal crops:

1. take the first field as the largest
2. select the second field as significant only if
      a.  it is greater than or equal to 10% or
      b.  it is greater than or equal to 5% and greater than or equal to (first_field - 5)
3. repeat step 2 to select the third field
4. select the fourth field as significant only if
      a. it is greater than or equal to 5% and
      b. it is greater than or equal to (first_field - 5)

This process resulted in 45 crop combinations.
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This appendix discusses the method used to derive the information shown in the tables.
Some results were obtained by querying the database while others were computed from the raster
layers using the r.stats module of the GRASS Geographic Information System.

Table 1. NRHP Historic Properties and Archeological Sites for the 6 NRCS regions
Method: These numbers have been obtained, via the Informix database, by computing

 the formulas below for every county.

Total NRHP Properties on Farmland
Total number of NRHP properties x Percentage of farmland

Total NRHP Properties not on Farmland
NRHP property density x (Total county area minus Total farmland)

Total NRHP Archeological Sites on Farmland
Total number of NRHP archeological sites x Percentage of farmland

Total NRHP Archeological Sites not on Farmland
NRHP site density x (Total county area  minus Total farmland)

Tables 2 and 3. Estimated Number of SHPO/NRHP Sites on Federal Lands
Method: These numbers have been obtained, via the GRASS GIS software, by adding together the

number of sites estimated for each area resulting from the intersection of the Federal
Lands and Archeological Site Density layers. The number of sites is obtained by
multiplying the area, calculated by r.stats, with the corresponding site density.

   See page 7 for awk script used.

Table 4. NRHP Archeological Site Counts for the 6 NRCS regions
Method: These numbers have been obtained, via the Informix database, by computing
 the formulas below for every county.
Total NRHP Sites on Farmland

Total number of NRHP sites x Percentage of farmland
Total NRHP Sites not on Farmland

NRHP site density x (Total county area  minus Total farmland)
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Table 5. SHPO Archeological Site Counts for the 6 NRCS regions
Method: These numbers have been obtained, via the Informix database, by computing

 the formulas below for every county.
Total SHPO Sites on Farmland

Total number of SHPO sites x Percentage of farmland
Total SHPO Sites not on Farmland

SHPO archeological site density x (Total county area  minus Total farmland)

Table 6. SHPO Archeological Site Counts: Federal vs. Private Land
Federal Land > 50%

These numbers are derived from those obtained for Table 2
Total Sq.Miles

Computed to create Table 2
Estimated Aver. Site Count

Average of Min and Max shown on line 3 of Table 2
Estimated Aver. Site Density

Estimated Aver. Site Count / Total Sq.Miles

Method: The following numbers have been obtained, via the Informix database, by computing the
formulas below for every county.

Total Farmland
Total Sq.Miles of Farmland

Sum of square miles of farmland for all counties
Estimated Aver. Site Count

Total number of SHPO sites x Percentage of farmland
Estimated Aver. Site Density

Estimated average site count / Total square miles of farmland

Farmland > 70%
Same formulas as those used for "Total Farmland" but computed only for counties where
farmland represent >=70% of county area

Farmland > 15%
Same formulas as those used for "Total Farmland" but computed only for counties where
farmland represent >=15% of county area
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Table 7. SHPO Archeological Site Totals Adjusted for Cropland, Pasture and
    Woodland

Method: The following numbers were obtained, via the Informix database. For counties for which
farmland represents  less  than 15% of the county area,  the fields "Total cropland",
"Pastureland and rangeland" and "Total woodland" were used. For the other counties the
combination of fields believed to better represent cropland, pasture and woodland were
used (see Appendix 2 for details).

The following formula was used to generate all numbers:
SHPO Archeological Site Count x cover / county area [in square miles]
where cover is cropland, pasture or woodland in square miles

Table 8. NRHP Historic Properties and Archeological Site Totals Adjusted for Cropland,
Pasture and Woodland
See Table 7 for method.
The following formula was used to generate all numbers:

NRHP Historic Properties (or Archeological Sites) Count x cover / county area [in square
miles]

where cover is cropland, pasture or woodland in square miles

Method used to create Tables 9 through 14
Method: The following numbers have been obtained using the GRASS GIS software. The

command r.stats was used to generate the site density and area in square miles for each
zone resulting from the intersection of layer Major Land Covers and SHPO
archeological sites / NRHP Historic Properties. The number of sites for each zone is
estimated by multiplying the site density and the area. Then the number of sites for each
cover  is computed by adding the site counts obtained for all zones located within the
selected category.

See page 6 for awk script used.

Table 15. Estimated SHPO Site Totals on Land in Selected Crops
Method: The following numbers have been obtained using the GRASS GIS software. The

command r.stats was used to generate the site density and area in square miles for each
zone resulting from the intersection of layer Major Crops and SHPO archeological sites.
The number of sites for each zone is estimated by multiplying the site density and the
area. Then the number of sites for each crop is computed by adding the site counts
obtained for all zones located within the selected category.

See page 6 for awk script used.
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Table 16.Total Number of SHPO Sites Adjusted for Selected Agricultural Land Use
Method: The following numbers were obtained, via the Informix database, by computing the

formulas below for each county.

Row Crops
Site Density x (sum of sq.miles of land with Corn, Soybean, Cotton, Tobacco and/or

Sorghum)
Broadcast Crops

Site Density x (sum of sq.miles of land with Wheat, Oats and/or Barley)
Irrigation

Site Density x  Sq. miles of irrigated land
Rice

Site Density x  Sq. miles of land with rice

Method used to create Tables 17 and 18
The following numbers have been obtained using the GRASS GIS software. The command r.stats

was used to generate the site density and area in square miles for each zone resulting
from the intersection of layer X with either SHPO or NRHP archeological sites.Only
pixels within the NRCS study area are considered here. The number of sites for each
zone is estimated by multiplying the site density and the area. Then the number of sites
for each category of layer X is computed by adding the site counts obtained for all zones
located within the selected category.

See page 6 for awk script used.

Table 17. Estimated SHPO Archeological Site Totals on CRP Land
Notes:

1. layers intersected are CRP land for 1993 and SHPO archeological site densities
2. the estimated site counts obtained for each category of the CRP layers were further

processed to generate a minimum and maximum estimate which reflect the range of
percentage for each category. e.g. Category 1 represents counties where CRP land covers
0.1% to 0.5% of the county area. The estimated site counts for category 1 was: 125326,
the following numbers were computed: minimum = 0.001x125326 = 125 and maximum
= 0.005x125326 = 627.

Table 18. Estimated NRHP Archeological Site Totals on CRP Land
Note: layers intersected are CRP land for 1993 and NRHP historical property densities.
See Table 17 for method used.
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Awk script to derive site totals from  raster layers

This script takes two raster layers, namely  actual site densities by county and the theme for which
we need to derive totals. In the case of federal lands, it was used, for example, to derive
site totals on the two categories of federal lands: 50 to 95% and more than 95%.

This script
• expects two arguments: the theme layer and that representing actual site densities by

county
• uses GRASS r.stats module to derive the area in square kilometers of all land patches

resulting from the intersection between the two layers.
• uses the UNIX awk command to estimate the number of sites for each land patch by

multiplying the site density by the area.
  Notes: • the factor 3.861022e-07 is used to convert the area from square

    kilometers to square miles
  • because the GRASS software does not accept decimal numbers for
    categories, the site densities were multiplied by 1000 at the time of the
    layer creation. The script readjusts these numbers by dividing the results
    by 1000.

echo "Analysis of data layers: " $1 "  " $2
echo "Categories Site Density Site Totals  Total Area"
r.stats -la in=$1,$2 fs="|" > stats_file
awk 'BEGIN{FS="|"; total_sites=0.00; total_area=0.00;

  cat_name="  ";cat_value=0}
  {if ($1 != 0) {

{if (cat_value == $1)
{total_area = total_area + ($5 * 3.861022e-07) ;
 total_sites = total_sites +

($3 * $5 * 3.861022e-07 /1000)}}
{if (cat_value !=$1)

{ site_dens = 0;
 {if (total_area != 0)

{site_dens = total_sites/total_area}}
 {if (cat_value != 0)

{print cat_name " " site_dens ""
total_sites "" total_area}}

 {cat_name=$2; cat_value=$1;
  total_sites= $3 * $5 * 3.861022e-07 /1000;
  total_area=$5 * 3.861022e-07}}}}}

    END
{print cat_name " " total_sites/total_area "   "

  total_sites " " total_area}' stats_file
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An example of the results obtained from r.stats follows. The columns represent the Federal
lands and site density category values, category names and area for each land patch resulting from
the intersection of the two layers.

0|non-federal|0||5540917815669.119141
0|non-federal|1||16999175130.212606
0|non-federal|2||22190408854.164654
.....
1|50% - 95% federal|0||119609409505.018539
1|50% - 95% federal|6||621156249.999999
1|50% - 95% federal|14||5972656.250000
...
2|95% or more federal|0||71416046224.014786
2|95% or more federal|2||69680989.583333
2|95% or more federal|3||93571614.583333
...
The final output is as follows.
Analysis of data layers: FedLand.0394    USsitdens
Categories  Site Density   Site Total   Total Area
50% - 95% federal     0.354973       106495       300008
95% or more           0.374577       185995       496548
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Dealing with federal lands was one of the most puzzling problems of this study. Due to the
lack of a complete map of federal lands, it has been very difficult to assess the area of nonfederal
lands. The problem became even more complex when it was realized that lands reported as “land
in farms” could actually include land rented from federal agencies (U.S. Department of Com-
merce, Bureau of the Census). Figure 30 was included to show areas recorded as having more
than 95 percent federal lands in the data layer provided by NRCS, and in the Census of Agricul-
ture as comprising at least 15 percent farmland.
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