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California Agricultural Crop Statistics:
A Data Base Management Approach

INTRODUCTION

The expansion of interest in the development and application of
quantitative methods in agricultural economics has been facilitated by
rapid advances in computing technology. In addition, analytical methods and
capabilities within the private sector have also been increasing. Producers,
processors, business analysts and policy makers all need and desire increasingly
complex data systems and data processing capabilities in order to improve their
ability to make decisions. However, a commensurate investment in the
design, development and construction of data systems that would capitalize
on current data processing capabilities as well as interface directly with
the empirical techniques themselves has not been forthcoming. Some have
argued that this lack of investment in data systems results in a failure to
capture the complete benefits of empirical methodological investments as
well as hampering the feedback between theory, empirical testing and data
(Bonnen, Harsh).

The California Agricultural Data Base presented in this report re-
presents a first generation effort to provide a rational systemized
basis for managing selected agricultural data. This data system was
developed to meet specific research needs, namely the Interactive California
Agricultural Projections System (ICAPS) previously reported by King, Carter
and Dudek. However, it is our contention that these data, as assembled,

have usefulness and application in other research endeavors.
DATA BASE DEVELOPMENT

Agricultural projections for California were first prepared in 1961
by Dean and McCorkle. Johnston and Dean later presented data and charts of

longtime trends and short-run changes in California crop production.
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Projections of California Agriculture to 1980 and 2000 by Dean, King,

Carter and Shumway appeared in 1970. Parsons and McCorkle produced A

Statistical Picture of California's Agriculture in 1974. Recent projections

were reported by King, Carter and Dudek in 1977, The California Department
of Water Resources routinely prepares agricultural projection's as a part
of its ongoing assessment of the state's water plan which are reported in
its Bulletin 160 series., The above listing represents a partial compendium
of studies employing data concerning California agriculture. These studies
and others like them have the common element of employing large masses of
very similar data or data series. These projections reports have been
updated several times and yet none employed a data base approach for

the management and manipulation of the requisite input data. The frequency
of studies of this type is also taken to be an indication of the expected
continued demand for these data.

This report represents a companion publication to the King, Carter
and Dudek projection study of 1977 as such it details the underlying informaf
system and data base employed in that project. Continued support for the
extension and updating of the data base has been provided by the Natural
Resource Economics Division, Economics, Statistics and Cooperatives Ser-
vice, U.S. Department of Agriculture.

PREPARING, PROCESSING AND PRESENTING THE CALIFORNIA
AGRICULTURAL DATA BASE

Utilizing the terminology of an information system, the constituent
elements of this research may be separated into three components: data,
processing and information. They are illustrated in Figure 1. The data
component is represented by the California agricultural data base. The

processing section contains that computer software which has been developed
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to transform, display and analyze the data contained within the data base.
The information component is comprised of those outputs generated by the
processing section., Each of these components will be described in detail
in the ensuing discussion,

Preparing the Data

The responsiveness of any projections capability or system is related
to the amount of data that must be assembled, organized and manipulated to
produce a set of agricultural projections. Non-computer based methods of
data management have problems of consistency, documentation and inter-
pretation over time. Additionally, such methods are extremely time con-
suming. The data base management concept requires a heavy initial fixed
investment but the returns in flexibility, responsiveness and low operation
and maintenance requirements are very significant. Data is maintained in a
variety of forms: (1) on coding sheets with source documentation and
comments, (2) in card image form, and (3) as structured data files on disk
pack for input into support programs or ICAPS. These alternative data
storage forms permit ease in access, verification and updating.

The information within the California Agricultural Data Base may be
partitioned by crop groups, data origin and data type. Table 1 which
describes its coding system is also a useful reference for de-
scribing the contents of the data base. There are 62 crop commodity
specifications in the system which are distributed among 4 crop groups:

(1) field crops, (2) vegetables for processing, (3) vegetables for fresh
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market, and (4) fruits and nuts, The individual crop commodity specifica-
tions and their respective units of measurement are detailed in Table 2,
Crop statistics in time series form are collected on a mational, state, and
county basis and are generally available for the years 1946-76. The principa
crop statistics in the data base are production, acreage, exports, imports
and price. The current availability of data by origin and type is described
in Table 3. The agencies which were sources for this data include the
Economics, Statistics and Cooperatives Service (ESCS) of USDA, the California
Crop and Livestock Reporting Service (CCLRS) and the County Agricultural
Comnissioners. The descriptors used for the data type definitions in Table
3 are adopted from those commonly employed by the above agencies. For
example, production of value is production which is marketed plus those
amounts which are consumed on the farm, However, total production

is the quantity actually harvested plus quantities which would have been
acceptable for fresh market or processing but were not harvested, primarily
for economic reasons. All commodity data are in raw product terms or farm
weight equivalents, For those commodities which are reported on a crop year
basis, the corresponding crop statistics in the data base are reported under

1/

the first mumerical year.~' Farm level estimates of exports and imports
were estimated by applying the appropriate conversion as reported by the
Economic Research Service in Statistical Bulletin No. 362, Conversion

Factors and Weights and Measures for Agricultural Commodities and Their

Products.

1/ For example, if avocado production in the crop year 1964~65 was
24,000 tons, then this amount would be reported under 1964,



TABLE 2

Individual Crop Codes and Units of Measurement

State &
County
U.S. Production Production
Crop Code Crop Name Units Units
Field Crops:
101 Sugar beets 1,000 toms tons
102 Wheat 1,000 bu. bu.
103 Rice 1,000 cwt. cwt.
104 Dry beans " "
105 Potatoes " "
106 Safflower tons tons
107 Alfalfa seed 1,000 1bs. 1bs.
108 Cotton 1,000 bales bales
109 Corn 1,000 bu. bu.
110 Oats " "
111 Barley " "
112 Sorghum grain " "
113 Alfalfa hay 1,000 tomns tons
Vegetables for
Processing:
201 Tomatoes tons tons
202 Spinach " "
203 Snap beans " "
204 Lima beans " "
205 Sweet corn " Not Reported
206 Cucumbers " tons
207 Green peas " "
208 Beets " Not Reported
Vegetables for
Fresh Market:
301 Tomatoes 1,000 cwt. cwt.
302 Broccoli " "
303 Carrots " "
304 Bell peppers " "
305 Spinach " "
306 Artichokes " "
307 Asparagus " "
308 Snap beans " "
309 Lima beans " Not Reported
310 Brussels sprouts " cwt.
311 Cabbage " "
312 Cauliflower " "
313 Celery " "
314 Sweet corn " "




TABLE 2
Continued
State &
County
U.S. Production Production
Crop Code Crop Name Units Units
Vegetables for
Fresh Market:
315 Cucumbers 1,000 cwt. cwt
316 Garlic " "
317 Lettuce " "
318 Onions " "
319 Green peas " "
320 Cantaloupes " "
321 Honeydews " "
322 Watermelons " "
323 Strawberries " *
Fruits and Nuts:

401 Oranges 1,000 toms tons
402 Lemons " "
403 Grapefruit " "
404 Avocados tons "
405 Dates " "
406 Figs " "
407 Olives " "
408 Apples 1,000 tons "
409 Apricots " !
410 Sweet cherries tons "
411 Nectarines " "
412 Clingstone peaches 1,000 tons "
413 Freestone peaches " "
414 Pears " "
415 Plums & prunes " "
416 Almonds tons "
417 Walnuts " "
418 Grapes 1,000 tons "




TABLE 3

Time Series Available in the California
Agricultural Data Base

Data Origin Data Type Length of Series
United States Production of Value 1946-76
Exports 1960-76
Imports 1960-76
California Production of Value 1946-76
Total Production®* 1946-76
Harvested Acreage 1946-76
Bearing Acreage* 1946-76
Nonbearing Acreage* 1946-76
Price 1946-76
County+ Production of Value 1946-76
Total Production#* 1946-76
Harvested Acreage 1946-76
Bearing Acreage* 1946-76
Nonbearing Acreage® 1946-76
Price 1946-76

*
These data types only apply to those commodities in the 400 series,
i.e., fruits and nuts.

Data is available for selected counties only at the present time.
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Each data card has an eight digit identifier code which is
described in Table 1. The first digit identifies the crop group, the second
and third correspond to the individual crop codes. Digit 4 is the card
aumber which is a surrogate for time, i.e., card 1 contains time series
data for 1946-52, card 2 corresponds to 1953-59, etc. Digits 5-7 identify
the areal association of the data. The remaining county codes are listed in
Table 4. The county data delineation is useful for the aggregation of crop
statistics into county boundary approximations of various regional definition:
An example of this application to the regional definitions employed by the
Water Resources Council for water and related land resources planning in
California is provided in Table 5. The 8th digit in the identifier code
specifies the type of data that is contained on the card. An example of
code interpretation is provided by detailed examination of the following
digits: 10122003. A card with this identifier would contain statistics on
the field crop sugar beets for the years 1953-59 concerning California.

harvested acreage.

Processing the Data

Manipulation of the data base is accomplished by those procedures
described under the processing component of the information system
(Figure 1). TRANS, the simplest of the routines available, allows the user
to select among a range of alternative units of measurement and to convert tt
production data to t;hat common unit specified. The range of transformation
alternatives available to the user along with their associated factors are
listed in Table 6. This routine is used to structure and generate standing

data files in any and/or all of the units specified. It is also used to
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TABLE 4

California County Codes

Code Number County Name
201 Del Norte
202 Humboldt
203 Mendocino
204 Shasta
205 Siskiyou
206 Trinity
207 Lassen
208 Modoc
209 Plumes
210 Alameda
211 Contra Costa
212 Lake
213 Marin
214 Monterey
215 Napa
216 San Benito
217 San Luis Obispo
218 San Mateo
219 Santa Clara
220 Santa Cruz
221 Sonoma
222 Butte
223 Colusa
224 Glenn
225 Sacramento
226 Solano
227 Sutter
228 Tehma

229 Yolo
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TABLE 4
Continued

Code Number County Name
230 Yuba
231 Fresno
232 Kern
233 Kings
234 Madera
235 Merced
236 San Joaquin
237 Stanislaus
238 Tulare
239 Alpine
240 Amador
241 Calaveras
242 El Dorado
243 Inyo
244 Mariposa
245 Mono
246 Nevada
247 Placer
248 Sierra
249 Tuolumne
250 Imperial
251 Los Angeles
252 Orange
253 Riverside
254 San Bernardino
255 San Diego
256 Santa Barbara
257 Ventura

258 San Francisco
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TABLE 5

California Water Resources Subarea Definitions

WRSA

Code Number

Name

Constituent County Codes

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

North Coastal

Sacramento

Tulare
San Joaquin
Delta Central Sierra

San Francisco Bay

Central Coastal

South Coastal

South Lahontan

Colorado Desert

201,
204,
222,
228,
247,
231,
234,
236,

210,
219,

214,

251,
257

239,

250

202, 203, 205,

207,
223,
229,
248

232,
235,
240,

211,
221,

216,

252,

243,

208,
224,
230,
233,
237,
241

213,
226,

217,

253,

245

209,
225,
242,
238

244,

215,
258

220,

254,

206

212,
227,
246,

249

218,

256

255,
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structure some of the input files required by ICAPS. In addition, this
procedure is useful in comparing data base entries with international

statistics. As the metric conversion continues, its utility will increase.

Presenting the Information

The primary value of a data base consists in its accessability to other
researchers. While data base processing does mot include an interactive
query or retrieval system as yet, this is compensated by the inclusion of
TABLES, a pre~-formatted data base display routine. TABLES arrays all of the
data available in the data base for a single crop, performs some simple
calculations and produces the results as a set of tables. Table 7 is an
example of the output generated by TABLES. A complete display of the data
base is available in the Appendix. Entries such as per capita consumption,
share of national production and yield are calculated from the basic data.
Per capita consumption, as estimated by this procedure, is an approximation
due to the necessity of presenting results on a farm weight basis and to the
lack of certain stock data. While feed grains are not directly consumed
by humans, there is an implied or indirect per capita consumption. Thus,
for the entire range of commodities contained within the data base, annual
per capita consumption is represented by annual aggregate production
adjusted by net trade and then divided by a corresponding estimate of the
magnitude of the consuming population. Since this approach does not account
for beginning and ending stocks, it is most usefully employed with variations
of averaging procedures, In averaging the per capita estimates, the assumption
is made that there is an average level of commodity inventories and that any
unexpected drawdowns or increases will be balanced out. The share of national
production is estimated as the quotient of California production and U.S.

production for each year. The yields displayed are statewide average yields
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produced by dividing total production by harvested or bearing acreage totals.!'-/

TABLES output has proved to be useful as a quick reference to historical
trends as well as the current situations of a wide range of crops.

Another data base associated support program which can be employed
independently of the main structure of the projections system is PLOT. PLOT
combines linear and logarithmic trend analysis through ordinary least squares
regression with a Calcomp plotter routine. Selected data elements or the
results of specified calculations upon the data are separately regressed
against linear and logarithmic specifications of time. The observations,
the two regression equations, and specified predictions from those equations
are then plotted. Statistical parameter information generated by the
regression analysis is provided separately. The user has the option of
viewing the plot prior to printing through the use of PLOT PREVIEW, a system
program., Sample output from PLOT is presented in Figure 2. PLOT output
also plays a central role in the utilization of expert judgment within
ICAPS. For example, PLOT output of the form shown in Figure 2 has been
circulated to individual plant scientists and commodity specialists who
are asked to indicate their best estimates of yield for the target years
indicated. In this manner, PLOT provides background information concerning

historical trends for these experts. A complete set of PLOT output for

1/ Since the figures reported in the production columns are actually
production of value, the division of this production figure by the corres-
ponding acreage will not necessarily produce the average yield displayed in
the table which is calculated using total production estimates,



18

Hg3L

SANZY| TT3IA--SIOLYWO| T(Z BO¥)

1014 wox3l indang o7dwes :z 2an8Tyg

+
-

h'o2
SNOL - 340Y H3d G314

s
¥
9°62

L 4
¥
5°08



19

yields and California's share of national production by crop is provided in
the Appendix.,

The remaining processing component is the Interactive California
Agricultural Projections System (ICAPS). ICAPS is an interactive program
which is operated in the time-share mode using the results of analytical
programs and/or user-specified options for each of the projection parameters
to produce projections of California agriculture under alternative scenarios.
The analytical process modeled is essentially a deterministic simulation,
However, the system is linked to the California Agricultural Data Base so
as to be specifically geared to California and its agricultural
commodities, The system has (a) extreme flexibility in the specification
of parameter estimates, (b) a quick response capability as well as (c) a
time-sharing mode of operation and (d) an interactive format. The inter-
active design of ICAPS incorporates feed-back mechanisms which enmable
anyone to utilize the system for the preparation of projections, The wide
flexibility of possible projection parameter specifications combined with
an interactive man-machine interface allows the user to consider alternative
subjective evaluations of the future. A more detailed description of the

methodology and results of ICAPS are presented by King, Carter amnd Dudek.
FURTHER APPLICATION AND EXTENSIONS

In addition to those uses previously suggested for the California
Agricultural data base and its supporting software, its information has
been utilized in several research efforts., Both the data base in its
formatted-display (TABLES) and the output from ICAPS were employed in

assessing alternative futures for agriculture in the San Joaquin Valley
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Basin as a part of the California River Basin Planning Staff's study

of water and related land resources in that area. Personnel of the
California Air Resources Board have also been accessing these components
iﬁ order to facilitate their forecasting of agricultural burning in the
Central Valley (Brooks). Carman and Heaton used these same outputs for
their study of the demand for fertilizer in the state.

Under a joint USDA-EPA research effort, "An Inteprated Physical-
Economics Systems Analysis of Irripated Agriculture in the San Joaauin
Valley Basin," the data base has been partitioned into two broad compart-
ments, one containing economic data and the other physical (llorner, Dudek
and McKusick). The economic section is consistent with the description
provided in this report although it is considerably expanded in its county
dimensions. The phvsical section utilizes a different storage structure to
accommodate the location specificity of these data. Examples of data which
have been included in this physical section are precipitation, land use,
tile drain installations, elevation of water in the unconfined aquifer,
surface water applications, etc. The physical data component's primary
structure is designed to accommodate cross-sectional data, in contrast to
the economic data structure which is oriented to time series. It is
anticipated that similar additions of data would ultimately produce a
comprehensive data base.

Several possibilities exist to use the data base for other ongoing
research or extension activities. For example, the California Cooperative
Extension Service has recentlv acquired a computer-based commodity

production "budget generator."” The data base, particularly in its
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county dimensions, would seem to have a natural interface with this extension
activitv., The California Department of Food and Agriculture, the individual
County Agricultural Commissioners, and the California Department of Water
Resources would all seem to have a natural interest in such a capabilitv.
Lastly, an expansion of the current project toward including the attributes
of a generalized data manapgement system would facilitate the possibility of
remote time-share accessing and manipulation of the svstem bv multiple

users.

dcb
2/5/80
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APPENDIX: DATA BASE, YIELD AND SHARE PLOTS

Data Yield Share
Crop Base Plot Plot
__________ page—
Field Crops

101 Sugarbeets 30 43 56
102 Wheat, all 31 44 57
103 Rice 32 45 58
104 Dry Beans 33 46 59
105 Potatoes 34 47 60

106 Safflower 35 48 -
107 Alfalfa Seed 36 49 61
108 Cotton 37 50 62
109 Corn 38 51 63
110 oOats 39 52 64
111 Barley 40 53 65
112 Sorghum Grain 41 54 66
113 Alfalfa Hay 42 55 67

Vegetables for Processing

201 Tomatoes 69 77 83
202 Spinach 70 78 84
203 Snap Beans 71 79 85
204 Lima Beans 72 80 86

205 Sweet Corn, U.S. only 73 - -
206 Cucumbers 74 81 87
207 Green Peas 75 82 88

208 Beets, U.S. only 76 - -

Fresh Vegetables (or Fresh and for Processing)

301 Tomatoes (fresh only) 91 113 135
302 Broccoli (fresh and for processing) 92 114 136
303 Carrots (fresh and for processing) 93 115 137

(Continued)
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APPENDIX: Continued...2

Data Yield Share
Crop Base Plot Plot
—————————— page-
304 Bell Peppers (fresh only) 94 116 138
305 Spinach (fresh only) 95 117 139
306 Artichokes (fresh, winter) 96 118 *
307 Asparagus (fresh and for processing) 97 119 140
305 Snap Beans (fresh only) 98 120 141
309 Lima Beans (not reported) - - -
310 Brussels Sprouts (fresh only) 99 121 142
311 Cabbage (fresh and for sauerkraut) 100 122 143
312 Cauliflower (fresh and for processing) 101 123 144
313 Celery (fresh only) 102 124 145
314 Sweet corn (fresh only) 103 125 146
315 Cucumbers (fresh only) 104 126 147
316 Garlic (fresh only) 105 127 *
317 Lettuce (fresh only) 106 128 148
318 Onions (fresh and for processing) 107 129 149
319 Green Peas (fresh only) 108 130 *
320 Cantaloupes (fresh only) 109 131 150
321 Honeydews (fresh only) 110 132 151
322 Watermelons (fresh only) 111 133 152
323 Strawberries (fresh and for processing) 112 134 153
Fruits and Nuts
401 Oranges 156 174 192
402 Lemons 157 175 193
403 Grapefruit 158 176 194
404 Avocados 159 177 195
405 Dates 160 178 *
406 TFigs 161 179 *
407 Olives 162 180 *

(Continued)
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APPENDIX: Continued...3

Data Yield Share
Crop Base Plot Plot
———=————--page
408 Apples 163 181 196
409 Apricots 164 182 197
410 Sweet Cherries 165 183 198
411 Nectarines 166 184 *
412 Clingstone Peaches 167 185 *
413 TFreestone Peaches 168 186 199
414 Pears, all 169 187 200
415 Plums and Prunes 170 188 201
416 Almonds 171 189 *
417 Walnuts 172 190 202
418 Grapes, all 173 191 203

*No share of production plot where California produces 100 percent of the c
-Indicates not reported
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FIELD CROPS (101-113)--DATA SOURCES AND EXPLANATION OF SERIES

Explanation of Data Series

U.S. per capita supply: equals U,S. production adjusted for trade

divided by U.S. July 1 population. See text for use and limitations

of this series.

Yield: calculated as total California production divided by harvested

acreage.

California price: refers to prices received by farmers. For

sugarbeets, the value does mot include government payments under

the Sugar Act.

Sources

U.S. Department of Agriculture, Agricultural Statistics, U.S. Government

Printing Office, Washington, various issues through 1977,
U.S. Economics, Statistics and Cooperatives Services, U.S. Foreign

Agricultural Trade Statistical Report Calendar Year, Washingtonm,

annual issues through 1977,

California Crop and Livestock Reporting Service, Annual Field Crop

Summary, Sacramento, annual issues through January 23, 1978.

California Crop and Livestock Reporting Service, Field Crop Statistiecs,

California, Sacramento, annual issues through 1977.
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VEGETABLES FOR PROCESSING (201~207)--DATA SOURCES AND EXPLANATION OF SERIES

Explanation of Data Series

U.S. per capita supply: equals U,S. production adjusted for trade

divided by U.S. July 1 population. See Text for use and limitations

of this series.

Yield: calculated as total California production divided by harvested

acreage.

California prices: refers to first delivery point. For prices at

processing plant door (1964 to date) see California Vegetable Crops.

Sources

U.S. Department of Agriculture, Agricultural Statistics, U.S. Government

Printing Office, Washington, various issues through 1977.
U.S. Economics, Statistics and Cooperatives Service, U.S, Foreign

Agricultural Trade Statistical Report Calendar Year, Washingtonm,

annual issues through 1977.

California Crop and Livestock Reporting Serivce, California Vegetable

Crops, Sacramento, annual issues through 1977,
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FRESH VEGETABLES (OR FRESH AND FOR PROCESSING) (301-323)--DATA SOURCES
AND EXPLANATION OF SERIES

Explanation of Data Series

U.S. per capita supply: equals U.S. production adjusted for trade

divided by U.S. July 1 population. See Text for use and limitations

of this series.,

Yield: calculated as total California production divided by harvested

acreage.

California price: Fresh market price is on a packed and loaded

basis, f.o.b. shipping point. Data for fresh market only is for
tomatoes (301), bell pepers (304), spimach (305), winter arti-

chokes (306), snap beans (308), lima beans (309), Brussel Sprouts

(310), celery (313), sweet corn (314), lettuce (317), green peas

(319), cantaloupes (320), honey dews (321), and watermelon (322).

Prices for vegetables sold fresh and for processing are weighted

averages of fresh market price and processing market price (at
processing plant door). For separate prices, see annual issues

of California Vegetable Crops. These crops include the following:

broccoli (302), carrots (303), asparagus (307), cabbage, fresh and
for sauerkraut (311), cauliflower (312), garlic (316) where price

is f.o.b. roadside, onions (318), and strawberries (323).

Sources

U.S. Department of Agriculture, Agricultural Statistics, U.S. Government

Printing Office, Washington, various issues through 1977.
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U.S. Economics, Statistics and Cooperatives Service, U.S. Foreign

Agricultural Trade Statistical Report Calendar Year, Washington,

annual issues through 1977.

California Crop and Livestock Reporting Service, California Vegetable

Crops, Sacramento, amnual issues through 1977,
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FRUITS AND NUTS (401-418)--DATA SERIES AND EXPLANATION OF SERIES

Explanation of Data Series

U.S. per capita supply: equals U.S. production adjusted for trade

divided by U.S. July 1 population. See text for use and limitations

of this series.

California citrus production: converted from boxes to tons using

the following factors: oranges (75 1lbs/box), lemons (76 1lbs/box),
grapefruit (64 lbs/box for California desert and 76 lbs/box for

other areas).

California production: refers to utilized production, i.e., excluding

production not harvested for economic reasons.

California yield: calculated as total production divided by bearing

acreage (shown in tables as "harvested" acres).

Almond acreage: Age of bearing acres is as follows: 1946-64 (6 years

and older, as reported); 1965-70 (4 years and older, calculated as
reported acreage 5 vears and older plus reported acreage planted four

years previously); and 1971-76 (4 years and older as reported).

Prices: Citrus price per ton calculated by dividing total value

data by estimated production in tons. Non-citrus prices refer to

grower returns based on equivalent returns at first delivery point.

Sources

U.S. Department of Agriculture, Agricultural Statistics, U.S. Government

Printing Office, Washington, various issues through 1977.
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U.S. Economics, Statistics and Cooperatives Service, U.S. Foreign

Agricultural Trade Statistical Report Calendar Year, Washington,

annual issues through 1977,

California Crop and Livestock Reporting Service, California Fruit and

Nut Statistics, Sacramento, annual issues through 1978,

California Crop and Livestock Reporting Service, California Fruit and

Nut Acreage, Sacramento, annual issues through 1977.
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