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A Format for Field Soil Records for Computer-Baled
Data Management System
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Introduction

We are trying to set up a soil information system which allows rapid retrieval of
soil data stored in various forms, e.g., field soil records, analytical data, soil maps, etc.
The establishment of this system requires the provision of several modules, one of which, a
format standardized for field soil records and easily transposable to a computer-compatible
form is described herein. This format has been revised through experience gained mainly
in west Japan.

A standardized format has to meet ends which are self-conflicting. It should pro-
vide items and terms which can convey the framework which the survey planner has
in mind, and thus tends to fix and confine the framework of surveyors’ observation.
On the other hand, the surveyor’s standpoint should be free and flexible when handling
a very complicated matter like a soil. Is it then useful to follow a standardized format?
The answer is ““Yes.”” From detailed descriptions of soils found in various landscapes,
a soil surveyor can gain a picture of the intricate interactions among soil formers. But
he has to recollect and integrate all the soil individuals in order to draw a soil distribution
pattern; and he has to analyse and simplify all the variations of soils into a few governing
factors in order to extract substantial soil units. These processes have hitherto often
been hampercd by several factors, the most important of which in practice is the sur-
veyor’s inability to memorize all the details of the individual soil in relation to the site
of the soil. It has been necessary, therefore, to cut off the trivial details at appropriate
levels of soil recognition. This confinement also applies in data processing by manual
procedures. The use of a computer as a data stocker and processor can release this
confinement to a large extent. Large amount of data can be stocked effectively for the
recognition of soils, provided that the observed items reflect the substantial soil condi-
tions and the terms are stated with clear limits. The possibility of grasping all the details
that fall within the scope of the field soil survey will allow a reappraisal of soil maps,
soil units used therein and concurrent theories on soil genesis and distribution pattern.

We are aiming, then, to establish a common data bank in which presently available
soil data is collected, to which further data can be deposited, and from which anybody
can retrieve whatever data he needs. This is the background to our trial.
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I Requisites for Data Recording

The field soil records consist of site and soil profile records. These records should be
stored in a computer-based data bank. The requisites for data recording are that these
be recorded in a standardized and coded form in the field, that the coded cards be casy
to read for later manual sorting, and that they should have enough space for free remarks.

The first requirement is to reduce the laborious task of recoding the uncoded records.
To meet this, Hazelden et al. (1976) proposed a proforma compatible with 80-column
punch cards. They take almost all field soil records in coded form in the field using an
aide-memoire. In our experience, however, this method evidently reduces the efliciency
of the field survey, because we have to search for a code number for a particular prop-
erty from among many. In addition it is not very easy to read the survey card unless
these many codes are completely memorized. The tick box method proposed by Lee
et al. (1976) was easier to handle, since all possible terms were given on the card. The dis-
advantage of their method, however, is that little space is available for free or additional
remarks. This format, therefore, cannot accommodate uncoded records, such as are
often encountered in soil surveys in different localities from those for which the manual
and the format were primarily designed.

After several trials, we concluded that the format should meet the following require-
ments: 1) the code number for properties should appear on the card to facilitate re-
cording and reading; 2) properties like horizon names, color, texture, cutan nature, and
mottle, etc., which are indexing characteristics for soils, should be written in uncoded
form; 3) the columns allocated for each horizon should be kept blank in order to give
enough space for additional remarks and for non-standardized uses; and 4) site file and
profile description file should be cross-referenced through common indices.

II A Format for Field Soil Records

The final version of the format is shown in Fig.1. It is printed on A4 sized card,
and uses both sides; one for the site and the other for the profile description.

Code numbers are given on the card; we can easily choose appropriate ones.  Some
items, however, arc recorded in uncoded forms; survey name, parent material, horizon
name, soil color, etc. If needed, for example, lor data analysis, uncoded records can be
casily coded by use of a subroutine program. Some codes are based on actual measure-
ments; slope (degree), aspect, elevation(m), cone penetration (mm, kg cm ™), etc.

Codes are needed for missing records and irrelevant items. For coding the missing
records, 999 and blank are used for items in digit form and letter form, respectively.
Irrelevant items are coded by O (zero) and i in a similar sense.

A soil profile is refered to the soil number consisting of survey name and profile
number.

The location of observation site is digitized using a grid-type digitizer, and punched
out on the site card or written on the site file tape, which can be cross-referenced with
profile description file through indexing by the grid reference and the soil number.
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Fig. 1 (cont’d) An Example of the Completed Format.
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H. FURUKAWA and T. KoSAKI: A Format for Field Soil Records

Those items not stored in the soil files are marked on the card by an asterisk. The
detailed description of soil and crop management needs another format and file, which
require further approximation.

The land form description given in an open-ended list also needs elaborations.
Site location sketch is necessary to reevaluate. this list.

The format may be modified if needed. The modification is identified by register-
ing it in the relevant column.

A full description of a site needs two 80-column punch cards and that of one horizon
needs three cards. This is a significant drawback in view of the punching efficiency as
compared to those reported by others. This is due to our choice to hold a large number
of uncoded records. But, the format itself is very easy to use and to read. Even a
beginner can learn how to use it within a few days.

The data stored in magnetic tapes have been combined with a computer program to
write a survey report, and to retrieve the point data plotted on a map. This is an effec-
tive aid in drawing a soil map. By plotting the point data o1 an existing soil map,
which can be also retrieved from a cartographic file, the correspondence of the soil bound-
ary with the new point data can be easily checked. These procedures as well as file
management method will be reported separately.

Summary

A format for field records for use with a soil data bank is described. It is aimed to
collect field soil data in detail, and to retrieve them as text or as plots showing attribute
distributions on a map with or without processing. This is particularly important for
reclassifying the soil profiles and for reconstructing the soil map and soil units.

The format is simple and easy to use, since many of the necessary properties are
coded on the card.

The manual for soil description integrates several methods, and is published in
Discussion Paper Series of the GSEAS of Kyoto University (Furukawa, 1979).
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