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Summary
 

An efficient, computerized means of storing and
 
retrieving soil resources information is presented.

The Integrated Scientific Information System is currbi.Ly

distributed and used by UNESCO. ISIS permits input of
 
both alphanumeric and numeric information by batch or
 
on-line, interactive modes. The stored information is
 
kept in addressed master files which may also be indexed
 
by selected keywords. Information, in the form of
 
complete or selected segments of master records, is
 
retrieved by Boolean combinations of the selected key­
words. The retrieved information can be displayed on
 
remote terminals (cathode ray tubes or printers) or
 
formatted as indexes or catalogs on high-speed printers.
 

ISIS programs once installed can be used for the
 
storage and retrieval of almost any kind of information,

It is suggested that this system could be helpful in the
 
organization and evaluation of many kinds of development

data.
 

Several hundred soil survey reports were characterized
 
by the extraction and storage of relevant data on chetk­
lists specially compiled for that purpose. Information
 
from the check-list was then input into the ISIS system

for storage and retrieval.
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Background
 

Today in most fields of scientific endeavor the amounl
of reports, publications, textbooks and other kinds of

written information is overwhelming. An individual who
depends on traditional means of selecting and reviewing

important data is often lost in a maze of possibilities

and fails to scratch the surface.
 

This quandary is often seen in the organization

and analysis of government or funding agency-sponsore_

reports including such materials as soil surveys, project

feasibility and operational studies and other related kindi

of development publications. Government ministries in

LDC's are more often than not overwhelmed with 20 or 30
 years of project proposals, feasibility studies and complet

project reports along with the accompanying materials such
 as soil surveys, climatic studies, geological investiga­
tions and any number of assorted materials which well­
meaning aid-orientated agencies have seen fit to provide.
 

The information retrievel situation in funding or
aid agencies in developed countries is not much better off.

Granted the reports and accompanying materials are usually

neatly and carefully filed away in some sort of library

system, but rapid and efficient access to these materials

is lacking. Also the volume of materials that need to be

researched for any given country is prohibitive. The
final result is in general an underutilization of valuable
 
reports and studies for assessing the effectiveness of
past development projects and for planning effective future

development projects. 
This paper will present a computer­
based information storage and retrieval system which if
 
properly installed could make access to any catalogued

information quick and efficient.
 

The Soil Resource Inventory Group (funded by AID

supplemental grant csd 2834 at Cornell University)have

been working on the characterization of existing soil sur­
vey reports and maps made for various agricultural develop­
ment planning objectives in LDC's in fulfillment of one
 
of their requirements for the AID grant.
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The Data-Base
 

As stated above the data-base of interest to the
 
SRI Group included all materials on soil resource inventories
 
rhis data-base was a small part of a larger data-base
 
3oncerning materials written for all aspects of agricul­
tural development in LDC's. The principles concerning

the organization of the data-base described in this paper

"ould be applied to a more extended data-base which
 
gould include: all forms of project proposals and reports

ill materials concerning systematic or national soil
 
;urveys, agronomic reports and studies, economic analyses

ind reports, climatological reports and datasets, other
 
iatural resource inventories and any other materials
 
:elevant to development projects.
 

The data-base in this particular study was restricted
 
:o soil resource inventories. By soil resource inventor­
ies it is meant such materials as soil survey reports, lan4
 
.capability or suitability studies and others. Of particuli

interest were soil resource inventories from LDC's. The
 
sources of these reports were the libraries and collec­
tions existing in the Agronomy Department, the collection
 
in Mann Library and materials sent to the SRI Group from
 
the Land Resources Division in London, ORSTOM (Organisatioi

de la Recherche Scientifique Outre-Mer) in Paris and otheri
 
It was decided at the onset to select materials in such
 
a way as to get a good sampling of the existing soil resou
 
inventories world-wide. To aid in such an endeavor
 
complete bibliographies of soil resource inventories were
 
sought. It was found that systematic national soil survey
 
programs were well covered in this sense. The SRI grant

had itself provided for a comprehensive bibliography of
 
soil resource'inventories of LDC's in Asia, Africa, and
 
Latin America. FAO had a comprehensive list of surveys

which their organization had funded and/or undertaken.
 
Also the agricultural library at Cornell (Mann Library)

had quite a comprehensive collection of government-sponsored

soil resource inventory reports. There was however a
 
serious lack of coverage on project-oriented reports.

By project-oriented reports it is meant those reports and
 
studies which were funded by development agencies such
 
as USAID and World Bank and/or those reports and studies
 
funded by the client governments of the LDC's themselves.
 
The only project-oriented soil resource inventory reports

which were totally available to the SRI Group were those
 
studies undertaken by the Land Resources Division of
 
Great Britain.
 

Map Checklist
 

The first step in the characterization of soil survey'
reports and maps was the extraction and st'orade of relevanni 
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data from the survey maps and reports. To accomplish

this in an efficient and orderly manner several approxi­mations of a soil survey check-list were proposed. In

this way elements comprising the master record were clearly
identified. The final check-list, the input document

(see Appendix I), includes three kinds of survey and
 
report information: 1) general background and important

bibliographic data including country, title, map scale,

and supplementary maps and reports; 2) objectives for
which the soil survey was made; 3) raw circle-count data
for the computation of map parameters and map classifica­
tion.
 

The Information Storage and Retrieval System
 

The computerized information retrieval system used

for the SRI project was ISIS (an acronym for Integrated

Scientific Information System). ISIS was developed by

the Central Library and Documentation Branch of the
International Labour Office, an agency of the U.N. in

Geneva. One significant advantage of the system is that

it permits on-line enquiry of the files using remote

visual display terminals. The program was originally

designed to handle bibliographic data. However, the

record structures are sufficiently general so that basic
information processing can be performed on almost any

kind of data (Schieber, 1972). This means that once

installed the ISIS system can be used to manipulate several
different kinds of datasets at one time or can be used
 
to manipulate new and different datasets when new projects
 
are established.
 

The ISIS program has three major aspects which define

its structure and functions. These are: 1) data entry
and file structure, 2) record retrieval and 3) printing

of catalogues and indexes. 
The file structure consists

of four kind& of files. The first, the master file, contain

the database in formatted records. Each record is tag­
ged numerically and consists of individual numerically
tagged fields. A second file, the transaction file, is

the worksheet for record input and formatting. All fields
and data for the records are input into this file and
checked to be sure that all mistakes have been corrected.

When the records are complete and correct they are merged
from the transaction to the master file. 
A third file,

the cross-reference file, contains all the addresses

of the master records. 
 This file is a link between the

numerical addresses of the master records and the actual
position of the master records on their disk. 
The fourth

kind of file, the,inverted file, is necessary for the

actual retrieval of ma3ter records. 
The inverted file
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coIntains selected fields or keywords which are contained
 
in the master records and which are used for record
 
retrieval. For example, selected fields or keywords in
 
the case of this Soil Resource Inventory Project included:
 
the country about which the report was written, the scale

of the published map, and the kinds of supplementary maps

and information, such as geological, vegetation etc.,

included in the SRI report. These selected fields and
 
keywords are assigned where appropriate to an address for
 
each master record. These.are the two aspects of the
 
inverted file. 
Data entry in the case of the SRI project

was done on-line at a remote terminal. Data entry could
 
also be done in batch if desired. Data preparation,,

discussed previously, essentially involved the prepara­
tion of a checklist on which the individual fields of
 
a record were defined and completed and from which data
 
would be entered into the ISIS transaction file (Appendix I).
 

The data is then keyed into the program in machine­
readable form, in this case at a remote terminal, field
 
by field, record by record. At this point the data is
 
in the transaction file and will remain there until merged

into the master file. Figure 1 shows the relationships

between data input, the major files and data retrieval.
 

In retrieval the user can scan the database using

keywords from the inverted file or he can scan the data­
base using exact character strings which may occur any­
where in the stored records. For example, in this case'
 
if a listing of all soil resource inventories from Thailand
 
were needed the inverted file which contains the keyword

"Thailand" would be scanned. When the keyword is located
 
the addresses of all the records for Thailand reports are
 
also given and then using the cross-reference and master
 
files the records are displayed (see Figure 2). ISIS
 
permits greater flexibility of searches by allowing

the searcher to qualify the records he is seaLrching with
 
a set of keywords linked by the Boolean operators for "and","or" and "not". For example, one could search in our 
example all reports containing maps from Brazil at a
 
published scale of 1:250,000. The database contains
 
4 maps for Brazil at this scale (see Figure 3). This
 
number will be expanded by using the Boolean operator

"or" as for example in the case of locating all maps from

Brazil at a scale of 1:250,000 or 1:500,000 (see Figure 4).

rhe searches in these examples are quite simple; 
more
 
complex searches could be formulated by using other
 
sets of keywords in the inverted files or by increasing

the number of fields containing keywords in the inverted
 
Eiles. Searches may also be made using the "text" feature.
 
rhis allows a search to be made of all stored information
 
Ln the master file. The program in this case searches
 
Eor exact character configurations in a specified field.
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THE KINGDOM OF THAILAND. EXPLANATnRY _TVT n Ir 001. 2­'OIL,- MAP 

118:1968 1, "THAILAND 
TITLE: SOILS OF THAILANr., A RECONNAISSANCE-SU'VEY 00103

WITHe MAP. SHOWING* THE -GENERAL
SOIL CONDIT1ON~S' 

118 -1966 *1 THAILANDi 
TITLE: SOIL-SURVEY REPORTS-OF 00093THE LAND DEVL zEPT.MOBILITY' DEVELOPMENTAL

RESEARCH STUDY 114 THAILAND
 

SEARCH COMMAND ?­
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The ISIS retrieval search routine has supplementary

features which may be useful to some users such as
 
compiling a record on the kinds of searches formulatei
 
and their dates. This facility was'not used-in this
 
project.
 

The searches produce an output'specific to a',

certain kind of request. Other kinds of output may bi
 
produced from the database. The most common kinds of
 
output would be catalogs and indexes. For example

catalogs may be produced on a high-speed printer,

organized and sorted according to any of the fields o
 
the records in the master file. For the SRI project
 
a catalog was produced by sorting the records in the
 
master file by country and scale class. The sorted files
 
were then printed in a format designed by the user.
 
An example of a section of the catalog can be seen in

Appendix II. Other kinds of catalogs and indexes could
 
be-made by selecting and sorting on other fields in the
 
inverted file.
 

Possible Applications of ISIS
 

The ISIS program was selected for use by tne bxi

project to aid in..the characterization of soil surveys

(see ,1',flow chart,, Figure 5). Another program not dis­
cussed in this paper computed map parameters for use in
 
soil map classification. ISIS aided in the soil resourc
 
inventory characterization process by allowing selected
 
information on soil resource inventory reports and maps

to be stored and retrieved in varying combinations of
 
keyword characteristics, In such a way specific maps

and reports exhibiting desired characteristics to be
 
tested could be searched instantaneously. Planning

agencies or ministries in LDC's could benefit from the

installation of an ISIS system. It would facilitate the
 
organization and classification of existing project reportE

studies and related work. 
It could be used to retrieve
 
background datasets on climate, soils and other natural
 
resources by geographic region, or retrieve project

studies by geographic region, or retrieve project reports,

schematic soil surveys etc. by kind of project, success
 
of project, published map scale and any other combination
of desired classification characteristics. As stated
 
previously, once the ISIS programs are installed in a
 
computer operating system any number of databases may be
 
used for storage and retrieval.
 

ISIS could be particularly useful to development

funding agencies such as USAID and World Bank which
 
have large amounts of materials on completed projects.

The system would allow follow-up or evaluation studies
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5. Soil1 Survey Characterization Fiow Chart
E 5g.' 


7-Completion of soil
 
survey checklist
 
(see Appendix I)
 

Characterization of orputation of
 
Smap parameters by "map characteristics­
circle-count method­
ology
 
(see Appendix IT)
 

S soaListing of map
 
ISIS storage of characteristics
 
)ib.ioCranhic and (see Appendix IV) 

background data
 

I. 

Retrieval of reports .1
 
from ISIS system by
 
country, map scale, I
 
supplementary maps,
 
and information i
 
.(geeAppendix Ili)
 

Comprehnsive data sheet for 
soil survey evaluation ­



to be completed easily on finished projects. The success
 
or failure of project approaches or strategies could be'
 
more easily evaluated. 
It would also help avoid repetition

or overlap of studies ina given geographic area. The
 
system could also be used to compile relevant reference
 
documents.
 

Several other information-storage and retrieval
 
systems have been observed by the author. The CAIN and
AGRICOLA systems used by the National Agricultural Library

contain millions of records or citations. Their size
 
is orders of magnitude greater than the database used

in the SRI project. However, they were not as powerful
in terms of retrieving combinations of selected keywords

from abstracts etc. Also their selection of fields was
 
not seen to be particularly conducive to the retrieval

of information on geographic regions or soil resource

inventories. 
The ISIS system is a very powerful system

for organizing and retrieving information from a database.
 

Obtaining the ISIS Programs
 

Several versions of ISIS are in existence. The
 
gross characteristics of all the versions are similar,

however, and resemble the characteristics described in this
 paper. The author used a version currently placed on­
line by the Computer Activity Group (CAG) of Cornell

University. This version is a closely-related descendant

of the original developed by the International Labour
Organization in Stockholm. 
The most recent and offficial

version is currently being dispensed by UNESCO in Paris,

France. 
To obtain the latest documentation and other

information on setting up the ISIS system contact the.
 
following person:
 

Mr. G. Del Bigio

Chief, Documentation Systems Development Section
 
Documentation System Division
 
UNESCO
 
7 Place de Fonteno
 
75700 Paris,
 
France
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CU APPENDIX I 

SOIL SURVEY CHEC:LIST (5/77)
 

Schedule A: General Background Information
 

1. FI.d mber. Report Accompanied by-the 	 15. Report Accompanied
2. Date of Report: 	 Followino '.taps.-" 
 by the Following Information
 
3. # of M!a- Sheet's j JAtaISXCI Ic 	 OS1Type 

4.Co_________ NOooo-yes ~o
Foes 	 __ G GeologyGo Scale Code
~~~~~V5. Title of Report: Ve etation 	 eg e t a tion - - " . ' I11 v VeeIinj 

Physiography . P 

~Climate ~a C 	 c
~Climate 

6 ort Prepared By/Author: U -ad-so-pecnrese-t), 
 __.. 


(last namne, first name) L Land-use (present) -- - Land capability/ 	 LLand Capability/ "-Potential
 

Irriation potential Irrigation Poten
 
Poetil4LIrrigation

' 	 otentil-Map Scale: 	 Erosion hazard - -	 - Erosion hazard 

Other 
 ' "10 Other (Specify)
8. Area: 	 (kr2) ote (Secfy1
9. Book reference: ~ Scale Code
 

i - 1:12,999
 
.2 
 1: 13,000 
- 1: 25,999 

10. Publisher: 3 1: 26,000 -1: 59,999
.
 1: 	60,000- I:129,999 

Evaluation done by:
 

11. City (publisher)-: .5 .1:130,000 -1:259,999 

12. :u:er of pages..: [ 1:260,000 1 :649,999 	 Evalation completed or: 

13. other Eibliographic Informa- 7 1:650,000 - Fiel Numbe-rs:__ ' tion (Report #;Gov. Agency; o i _ 

l
" 


nivision, tc.) - None indicated 
 .6 supplementary Field Numbers: 



Schedule B: Characterization 

Objective(s) of Survey 1/ 
Indicated 

Broad Land Use Plan
Nto anl U p ann nin 


of the Survey 

___._______-_______.. 

Yes 

.=: -- _ 

Sati .3 lMannina and Inventory 
Identification and Broad Development

Regions 

for purposes below: 


rps b.Other 


Grazin.. 
Ranae Lands
ForestryV-

Wildlife and recreation 


Watersheds 
 .Irriated
 
Urban or settlement areas 

Others (specify) 


Soil in'entory of a Region (some 

management requirements stated or 

implied)


Recional 
 n
Planning (eneral)

Selection of promising areas
for a specific purpose 
 -


Add asterisks(*) to "check-mark" if you believe that 

a particular objective is implied or that the report

seems to meet the requirements for that particular

objective.
 

Soils Information should be specific enough to assess 

the suitability for broad groups of plants in cultural 

systems. 


Son SURVEY -CHECKLIST Page z 
_____-__-_______________-_..._-____-_-_____ 

No 
__ 

: ... : .
 

Cultural Systems General Planning 
(including:) 

Shifting cultivation 

Wet culture (paddy rice, sugar
 
cane, etc.)
 
Rainfed permanent calture 

Irrigation drvland culture.
 

(specify:).
 

Grazing 
 .
 

-

-

.......
 

._____- _ 

... -....
 
Drvland
 

Rangelands
 

W
Wildlife and Recreation
 

Settlement Areas
 
Ass2ss drainagesecuire ents
 
Background for soil conservation or..
 
reclamation program
 
Delineate areas for watershed development
 
G l._t. of:t"
 
General location of transport infrastruc­
ture, secondary industries or urban develop­
ment
Planninq and Execution of Extensive-Projects 2/
 
Siting areas of rainfed crops and pastures

(based on specific management requirements)­
(specify crops or pastures:)___

Irrication feasibilitv
 

Fangelnds 
 .....
 
Forestry

Wildlife and Recreation ____
 



SOIL SURVY CEECRLI. - Page 3 

,.Lan,! Settlement Sites -_-______Engineering and urban pur--' 
Engieerng adU~.soil 

oses- (specify) -e"esis 

Others (specify) 

uban 

Provides data forPrvie datafo 
classification 

and 

Provides data for gepmorphology, 
geography or ecology 

Others (specify). 

Project Execution and Siting 3 

Irrigation siting (specify crops 
Site experiment stations 
and field plots (specify crops) 

Crops for which management system 
'indicated (specify) 

are 

Encineering and urban 
uses 
Site roads and oipelines 
site oundations, sewers, 
septic tanks 
Lardscaping plans .. .­_...._ 

;eneral or Cross-Objectives 

Scientific advancement 

Soil information should be specific enough. 
-to assess the suitability for specificq crops 



L59Assigned f 

2.5 cm .adius count: Areaaof circle..19.64-"cw.2 

Title: 
 Scale:
 

Intensity 
Area 1 

.#,Delineations Per Observation 
2 3 4 -,5 6, 7 8 9 10 

.A 

B, 

C 
AL:: ... 

D 



Appendix II" Selected pages from catalog compiled"
 

Key:
 

.Scale A- 5' 

Scale B 

Scale'C 

Scale D 

Scale E 

Scale F 

Scale G 

"by :country.: and:'scale class 

1:12,999
 

:1:13,000 1:25',999
-' 

1:26,000 1:59,999 

1:60,000 -1:129,999
 

1:130,000 -1:259,99
 

1:260,000 -1:649,99
 

1:650,000..­



CHINA, MAINLAND 

SCALE E hAPS:COUNTRY BY SCALE
 

. SOILS OF ,(UNGNING',,,,KWANGSI-

PREPARED BY: 
LI9 L.C.
 
.SCALE: 1:2009000


PUBLISHER: 
T1E NATIONAL GEOLOGICAL'SURVEY OF CHiN ,NAN KING [IN 
(1936) 
1118 PAGES, 

1 MAP SHEETS
 

TITI.El 
 A RECONNAISSANCE SOIL SURVEY OF .THE HARIN REGION
PREPAREDBY. PENDLETONt R, L. 
 CHtANG,",1C 
 CHEW W 
 HOL
 
K.. Cc

SCALEJ: 1:350;000
PUBLISHER: TE NA"llUNAL GEOLOGICAL SURVEY OFCHINA. 

PEIPING C N 
(1935) 
154 PAGES 
1 MAP SHEETS 

TITLE: 
A RECONNAISSANCE 
SOIL SURVEY OF CHtENGTU AREA,SZECHtUAN

PREPARED BY: CHU,t L.T,.
 
SCALE: 1:200,000
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