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ABSTRACT 

A thesaurus is an organized list of vocabulary in one or- more 

disciplines structured in such a way that synonymous, broade, 

narrower and related terms are presented in alphabetical 

sequence. It is used to guide the user as to which descriptor 

to select f r om the indexing language for indexing or getting· 

access into a database to retrieve relevant information. 

The objective of this work is to construct a computer- based 

Amharic Thesaurus in water technology. Considering the 

responsibilities entrusted upon and the amount of information 

generated by the Water Resources Commission of Ethiopia, this 

thesaurus is of immense importance in collecting, analyzing 

and indexing water related documents written in Amharic, which 

are hitherto not properly processed, catalogued and indexed 

for easy r etrieval . 

After extensive discussions with experts in the field and 

project site visits, an English-Amharic dictionary holding 

some 2000 terms was created for use in defining terms and 

identifying interrelationships among the terms. Then, 

relationships among these terms entered into the thesaurus was 

established according to the principles of thesaurus 

construction. Finally, a sample database of the indexing 
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language is formed using CDS / ISIS, THES. PAS Program 

translated into Amharic. 

The work is not fully complete. Further effort is needed to 

automate the thesaurus entirely and to include local terms 

that are not yet fully covered. The task of facilitating the 

development of a multi-lingual system is also an area to be 

seriously considered in the future. 

I 
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CHAPTER 1 

INTRODUCTION 

1.1 sta tement of Problem 

Even though the engineering and Managerial Capacity of the 

Water Resources Commission of Ethiopia is fast becoming 

diverse and complex, due attention is not given to the 
, ~ ,-

information generated out of this exercise. Specially, the 

bulk of documents produced in Amharic on water and water 

related subjects are almost totally neglected and are far from 
offering the service they are meant for. Little effort ,if at 

all there is any , is invested to develop a mechanism whereby 

they are systematically collected, pr ocessed and disseminated 

in a form and format convenient to those who need them. 

Therefore, the objective of this work is t o construct a 

computer based Amharic Thesaurus on water technology in order 

to facilitate the process of information storage, retrieval 

and dissemination in Amharic in such a way compatible t o the 

current advances in information technology. 

1 . 2 . Information Retrieval Process 

Prior to the use of computers in information processing, the 

library was the major source of information. The traditional 

library based its service on the provision of the actual 

documents in the form of books and journals. As it is well 

known to any library user, the extraction of the relevant 

information out of the thickets of documents on the shelves is 

based largely on surrogates such as catalogue entries and 

indexes. Searching in these can be time consuming. Thus, the 
extraction of relevant information is becoming increasingly 

more difficult with the rapid growth in the quantity of 
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information and the interdisciplinary nature of subjects. The 
latter feature has also contributed to the scatter and seepage 

of information. The information required by an individual may 

be extremely specific and specialized. In that case the user 
has to plough through indexes and surrogates and thus examine 

many documents until he/she comes across the concepts/terms 
that correspond to his/her query. As stated by Heaps (Heaps 

1978, P. 1) .: 

••• ~~ the pre~ent time there are many fields of study 
whose investigation requires information from a number of 

different disciplines, for which requests for relevant 

information can not be met by reference to a small, 
easily specified set of documents. 

New developments in human knowledge must be recorded and 

dis s eminated as widely as necessary. The computer has proved 

a good tool to handle this complex task. However, the 

information must be systematically structured and stored in 

order to be retrieved in the shortest possible time and 

presented in a form and format convenient to the user. 

Developing an efficient process of information retrieval 

system passes through two stages: indexing and searching 

stages. In the indexing stages documents are acquired and 

analyzed using appropriate vocabulary control tools already 

made available. These tools could be title indexes like KWIC 

and KWOC, citation indexes, author indexes, subject headings, 

classification schemes and the thesaurus. Once the relevant 

terms from the source documents are extracted some kind of 
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association or link is developed between the terms from the 

document and the controlled vocabulary descriptors. After 

these steps two files may be created, one for the document and 

the other for the index records . 

The second stage of the retrieval process follows the same 

steps as the first. The query of the user is analyzed and 

interpreted in terms of the controlled vocabulary toois used ,­

by the system. That is, using the right descriptors from the 

system that could accommodate the query of the users, the 

searching process into the database continues until the user 

is satisfied with the information generated from the 

interrogation. For this purpose, also, a vocabulary control 

tool like a thesaurus is of great help. 



4 

CHAPTER 2 

BACKGROUND AND JUSTIFICATION FOR THE WORK 

2.1 Vocabulary Control Tools 

One way of structuring information for the purpose of storage 

and retrieval is achieved by the employment ' of vocabulary '" 

control tools. Documents in a related discipline are usually 

made up of intersecting or common vocabularies. If carefully 

identified and used, they could serve as a tool to store and 

retrieve subject matter and their components in interrelated 

fields of study. Information storage and retrieval by the 

mediation of vocabulary control tools has a unique logic and 

structure. The steps taken to achieve this task is enumerated 

by vickery (Vickery 1971, P.37) as follows: 

1. A decision is taken as to what kinds of key __ will be 

used to identify documents; 

2. Appropriate keys are derived from or assigned to 

each document; 

3. The keys so selected may be standardized and/or 

coded; 

4. A physical record is prepared, associating the 

profile with an identifier for the document; 

5. All the records so prepared are filed; 
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6. A profile expressing some user query or interest is 

prepared, standardized and coded if required; 

7. The user profile is compared with document profiles 

and, for some specified degree of matching, 

appropriate document reference or locations are 

obtained. 

The process of indexing and searching becomes relatively 

easier and more efficient when controlled vocabulary is used 

than otherwise. In other words, the use of a limited number of 

terms reduces the drudgery of indexing of documents whose 

diction depends usually on the background and style of their 

authors. Because of the novelty of language, as the linguists 

s ay, there are various ways of conveying the same me s sage . 

This very nature of language invites the elasticity of the 

number of vocabulary used by writers and speakers. So, this is 

the root cause of the problems encountered in indexing unless 

the service of a controlled vocabulary is sought. 

Interrogation of databases is all the more difficult in the 

absence of controlled vocabulary. The need of user may be 

expressed in different ways using different terms . The 

statement of need may be influenced by the difference in 

educational and professional background of the user. Which 

key or term to use to extract relevant information to the user 

from the database is always a cha l lenge i n an e nvironment 
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where controlled vocabulary of some kind is not employed. This 

problem is even more acute in languages like Amharic which are 

not fully standardized, especially when it comes to expressing 

scientific and technical disciplines. To sum up, discussing 

about the merits of vocabulary control tools in document 

indexing and information retrieval, Lancaster (Lancaster 1986, 

PP. 7-8 ) has the following to say: 

1. To promote the consistent representation of subject 

matter by indexers and searchers, thereby avoiding 

the dispersion of related materials. This is 

achieved through the control (merging) of 

synonymous and nearly synonymous expressions and 

by distinguishing among homographs. 

2. To facilitate the conduct of a comprehensive search 

on some topic by linking together terms whose 

meanings are related paradigmatically or 

syntagmatically. 

2.2 Indexing 

Indexes of terms (subject term, names of authors, title term 

etc.) provide fast access to records that contain the terms 

matching those in the structured expression of the query of 

user. In a computerized information system the index terms 

are placed in the inverted file. The subject terms, names of 
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authors, etc may all be included in a single inverted file or 

they may be in separate files. The present work is 

essentially concerned with control of the vocabulary of terms 

to represent subjects as a whole and ideas/ concepts that can 

be assembled together to represent documents in water 

technology. 

Analysis of the information content of document 

representations in an automated data processing system using 

vocabulary control tools is carried out by the indexing 

system. In general, an indexing system, as defined by ANSI 

(Borko and Bernier 1978, P.8) is: " ••. the set of prescribed 

procedures (manual and/or machine) for organizing the contents 

of records of knowledge for purposes of retrieval and 

dissemination". 

There are various forms or types of index languages. In the 

words of C.J. Van Rijsbergen (Rijsbergen 1980 , P. 23): 

The element of the index term could be derived 

from the text of the documents to be described or 

may be arrived at independently. Index languages 

may be described as pre-coordinate indexing or 

post-coordinate ... In pre-coordination indexing a 

logical combination of any index terms may be used 

as a label to identify a class of documents, 
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whereas in post-coordinate indexing the same class 

would be identified at search time by combining the 

classes of documents labelled with the individual 

index term. 

As stated by MacColvin ( Borko and Bernier 1978, P.4 ) the 

purposes of indexes are: 

1. To facilitate reference to the specific item; 

2. To compensate as far as possible for the fact that 

a book can be written in one sequence according to 

ones plan; 

3. To disclose relationships; 

4 . To disclose omissions; 

5. To answer questions of discovery and foster 

serendipity; 

6. To provide a comprehensive overview of a subject 

field; and 

7 . To give nomenclature guidance. 

Whether the level of indexing is generic, medium-level, in­

depth or exhaustive depending on the information needs of the 

users and the service giving organization, its products are 

lists of significant or discriminating terms called Indexes 

that could serve the user as a handy tool in information 

retrieval. 
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Depending upon their use, structural features, coverage and 

many other factors, there could be quite a significant number 

of indexing languages. In order to give a general idea about 

the types of indexing languages, the commonest ones are 

presented in brief below. 

2.2.1 Full-text Word Indexes (Concordance): Concordance 

is a list of significant words in a single text or all the 

works of a single author. As defined by Borko and Bernier 

(Borko and Bernier 1978, P. 30), Concordance is: 

2.2.2 

An alphabetical index to the principal words in a 

book or in all the works of a single author, 

together with their contexts. The context is the 

passage, phrase, sentence, or line, in which the 

word occurs. 

Ti tIe Indexes: They are based on the title of a 

document. Titles of documents either taken as given on the 

title page of the document or enriched with pertinent subject 

terms, could serve as an information retrieva l tool, as a 

source of index terms, or convey succinctly the message of the 

document. The two major types of title indexes are Keyword-in­

context (KWIC) and Keyword- out-of-Context (KWOC). 
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2.2.3 citation Indexes: Documents cited by an author play 

a significant role in shedding light as to the nature of the 

material or subject(s) of the citing document and the 

relationship of subjects/concepts of the citing and cited 

documents. As stated by Rowley and Turner (Rowley and Turner 

1978, P. 187): 

2.2.4 

..• a citation index takes the citations from 

each document and constructs an inverted file of 

all documents that cite the same reference. Thus 

a citation index is a list of all works that have 

been cited in a particular year, and unde rne ath 

each cited item are arranged the papers that have 

all cited that same original work. 

Author Indexes: An author's name alone or in 

combination with the title, publishing body, date of 

publication and other bibliographic elements can serve as 

keywords in a catalogue to locate certain information. 

Dictionary catalogues common in libraries belong to this 

category. 

2.2.5 Subject Heading: The product of subject analysis can 

be an extract from the document or subject headings, which 

contain subject entries and cross-references in the form of 

'see ' and ' see also ' . 
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Schemes: Documents or their 

surrogates are grouped together on the basis of their 

relatedness or their being wanted together. Classifications, 

in general, are arranged hierarchically with numeric, 

alphabetic or alpha-numeric descriptors attached to code 

numbers. The Dewey Decimal Classification (DOC), the Library 

of Congress Classification (LeC) are the most important 

classification schemes of this kind. 

2.2.7 Faceted Classification Schemes based on analytico­

synthetic method supported/guided by principles and postulates 

are helpful in a more coextensive representation of the 

subj ect of documents. In the words of Guinchat and Menou 

(Guinchat and Menou 1983, P.lDD), faceted classifications, 

"arrange concepts and objects into classes but they are multi­

dimensional, i.e., the items are ordered within each class 

from different points of view" . The Universal Decimal 

Classification to some extent and the Colon Classification are 
---

examples of this scheme . 

2.2.8 Chain Index: The analytico-synthetic procedure 

guided by principles and postulates can give a coextensive 

representation of the subject of a document showing the nature 

of relationship among the concepts. The resulting expression 

of the subject can be used for generating Chain Indexes of 

various types. Example: S.R. Ranganathan's Chain Index, PRECIS 
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( Preserved Context subject Indexing System), Postulate-based 

Permuted Subject Indexing (POPSI). The different types of 

indexes listed above can all be generated by computer. The 

structured expressions of sub j ects can be used for generating 

thes auri and other vocabulary control tools. Details about the 

thesaurus, one of the vocabulary controlled indexing 

languages, is given in Chapter 3. 

2.3 water Resources Management and Information Needs of wac 

2.3.1 The water Resources Potential of Ethiopia 

with its 14 main catchment areas and 40 sub-basins, Ethiopia 

is one of the l eading countries in Africa in water resources 

potential. Despite this fact, the country has been hit by 

devastating and recurrent drought for quite a long time now. 

As a result, the cost in terms of human and animal lives is 

beyond imagination. This catastrophic incidence happens from 

time to time not because of the lack of water resources, but 

because of the negligence to use it wisely. The judicious use 

of the water resources of the country, no question, demands 

capacity building in the area of engineering and design, 

management and information processing. In recognition of this 

fact, the government of Ethiopia established the National 

Water Resources Commission in 1981. This Commission, at 

present, is known by its new name - water Resources Commission 

(waC) • 
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2.3.2 organizational structure of WRC 

The WRC has three authorities and one agency. The following is 

a brief description of the responsibilities and activities of 

these organizations: 

2.3.2.1 water Resources Commission (WRC): The major 

responsibilities of the Commission are facilitating the 

necessary conditions for the optimum development and use of 

the territorial waters of the country; ascertaining the 

coordination of all activities influencing the quality, 

quantity and distribution or use of water; and ensuring the 

application of appropriate standards and techniques for the 

investigation, use, control, protection and management of 

water. 

2.3.2.2 The water Resources Development Authority (WRDA): 

This Authority is responsible for carrying out water resources 

studies, preparing designs and supervising water related 

construction works. 

2.3.2.3 The Ethiopian water Works Construction Authority 

(EWWCA): EWWCA is entrusted with the task of carrying out 

water related construction works such as dams, irrigation, 

drainage and flood protection schemes and also rural and urban 

water s upply syst e ms . 
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2.3.2.4 The water supply and Sewerage Authority (WSSA): It 

is accountable for the planning, operation and maintenance of 

water supply and sewerage services nation wide except Addis 

Ababa . 

2.3.2.5 The National Meteorological Services Age ncy: The 

task of gathering, synthesizing and disseminating 

climatological and hydrometeorological information for wa~er 

resources development, agricultural and aviation consumption 

is carried out by this agency. 

2.3.3 Activities Managed by WRC 

Under the aus pices of the Commi s sion, numerous development al 

activities are being e xecuted in the water sector throughout 

the country. Because of the limitation of the scope of this 

work, brief description of the prominent activities are 

mentioned below : 

2.3.3.1 Water Resources Investigation: Harnessing the water 

resources of the country for sustainable development demands, 

as a prerequisite, continuous and reliable data gathering and 

processing. Therefore, from the meteorological and 

hydrological stations installed throughout the breadth and 

length of the country data related to rainfall, temperature, 

atmospheric pressure , evaporation, wind , stream flows and 



15 

flood frequencies are gathered, analyzed and disseminated. 

These activities are, usually, performed manually. 

2 . 3.3.2 Water Works Construction: Based on the outcome of 

the resource investigations, water works projects are planned, 

designed and constructed. The construction projects are in 

the area of medium and large scale irrigation schemes, 

drainage projects, urban and rural safe water supply s ystems, 

river training and flood control engineering works. Thousands 

of workers, a large sum of money, and construction materials 

are mobilized to realize these projects. operation and 

maintenance of these projects is usually handled by the same 

Commission . 

2.3.3.3 Training: As a component of its engineering and 

managerial capacity building endeavour, the Commission, since 

its inception, has aggressively worked towards the generation 

of trained man-power. Hence, it has developed sustainable 
---

training program both abroad and wi thin the country. The 

climax of this effort is the establishment of the Institute of 

Water Technology at Arba Minch in 1986. This Institute now 

offers several courses in the area of water technology and 

related fields at diploma and degree level. 
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2.3.3.7 Local and International Cooperation: The 

cooperation of government and mass organizations and the 

participation of international agencies is vital for the 

balanced development of the water resources of the country. 

Therefore, the Commission works closely with the Ministries 

and mass organization that have interest in water 

development and utilization. The Commission also has joint 

projects with international and foreign governmental and 

non-governmental agencies. 

2.3.4 Information Generation Requirements of WRC 

From the above description of WRC, one may identify the 

information needs of the Commission. The need for 

information about the personnel, finance, construction 

materials, cooperating agencies, hydrological and 

meteorological data is evident. It is also obvious that a 

large volume of data is generated by the activities of the 

Commission, the need for efficient processing and effective 

dissemination of the information and the issues to be 

addressed in this connection. 

The findings of this survey strongly co-relates with that 

of the steering Committee for Co-operative Action for the 

International Drinking water Supply and sanitation Decade. 

As stated by Stephen Parker, the Steering Committee has 
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identified four major types of information required in the 

water sector of Ethiopia (Parker 1990, P. 9). These are: 

1. Project and Sector Information (PSI) 

2. Management Information systems (MIS) 

3. Technical Information Exchange (TIE) 

4. Public Information and Promotion (PIP) 

These information sectors exhibit their own unique behaviour 

in terms of the data required, the method and technology 

employed to process it. It is becoming increas ingly clear 

that to feed these sectors with comprehensive, reliable and 

timely information manually as currently practised in the 

Commission is impracticable. Therefore, it is advisable that 

the Commission seriously considers and effectively addresses 

the problems in this area with a full knowledge of the state­

of-art in information technology. 

2.3.5 Role of the Amharic Thesaurus 
-i--------

Including the Vocabulary Control tools mentioned above, the 

options for the automation of information are diverse and the 

Water Resources Commission is free to choose one on the basis 

of its needs and the resources at its disposal. A thesaurus 

in the discipline of water technology is one of the options 

available to fill up the gap experienced in information 

processing activities in the Commission. 
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As already mentioned, a thesaurus can be an effective tool for 

information indexing , storage and retrieval if designed with 

users requirements in mind. Some of the currently less used 

or unused materials in the files of the Commiss ion will find 

appropriate users and use as a result of the Amharic 

thesaurus. In addition, the thesaurus could create a 

favourable environment where data exchange between information 

systems will be facilitated as the use of a thesaurus can 

enhance compatibility of systems. To facilitate integration 

of the Commission I s information system into the national, 

regional, and international information networks, appropriate 

measures are taken when constructing this thesaurus. In 

accordance with this fact, the thesaurus follows closely, 

with relevant modifications, the structure and content of the 

multi-lingual Interwater Thesaurus for Community Water Supply 

and Sanitation developed by IRC (International Research 

Centre) in 1987. 

As it is well known, the literature related to the water 

sector generated and acquired by the Commission is enormous. 

The literature covers: 

1. Translations; 

2. Research works and articles; 

3. Reports on projects and the activities of the 

Commission; 

4 . Educational materials directed to the 
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beneficiary community; 

5 . statistical data and summaries on climatological 

and hydrological conditions of the country; 

6 . Bilateral and multilateral agreements; 

7. Rules, regulations and directives related to 

water utilization; 

8. Correspondences with organizations; 

9. Performance evaluations; 

10 . Contracts with national and international 

organizations; and 

11. Project documents. 

These Amharic documents, however, are not properly documented 

and processed and are scattered in the offices of individuals 

beyond the reach of the engineers, researchers, administrators 

and the beneficiary community. As a result, duplications of 

study, decisions and project initiations based on insufficient 

__ ~1~'n~f~ormation have become common place . This trend, no doubt,L-____ __ 

l eads to project failures and wastage of scarce resources. The 

Amharic Thesaurus, therefore, could serve as a valuable tool 

in collecting, indexing, storing and making these documents 

easily available to the users within and without the 

Commission. 
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When used with a particular data base the purpose 

of a thesaurus is to acquaint the user with the 

relevant vocabulary and with any rules that have 

governed the choice of descriptor vocabulary 

within the data base. 

It is of paramount importance, however, to bear in mind the 

need of the user when constrUcting the thesaurus. In other 

words, justice should be rendered to the vocabulary familiar 

to the user and the purpose for which the thesaurus is 

required. Once these preconditions are met, a thesaurus is 

capable of specifying which terms to use and not to use. By 

so doing, the thesaurus limits the vocabulary size and then 

promotes the degree of recall and precision in the process of 

information retrieval. 

There are cases where the thesaurus is unnecessarily inflated 

___ w_i_th highly specific terms . Besides the problems of term ______ _ 

selection, organization and display, this situation invites 

other disadvantages. As strongly underlined by Aichison and 

Gilchrist (Aichison and Gilchrist 1972, P. 2): 

The disadvantage of a highly specific vocabulary 

is that the number of index terms is increased, 

and it is consequently more expensive to compile, 

maintain, and operate. To construct a specific 
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vocabulary, the subject field must be described 

accurately, which calls for greater knowledge of 

the terms, their meanings and relationships. 

3.2. Types of Thesaurus and Similar Tools 

The structure of a thesaurus is changing from time to time. As 

a result, there are many types of thesauri used around the 

world. The following are some of the most important ones as 

enumerated by Guinchat and Menou (Guinchat and Menou 1983, 

PP. 103-106): 

3.2.1. Thesaurofacet: This thesaurus exploits the 

advantages of the classical thesaurus and the hierarchical 

classification schemes. There are also thesauri of this type 

constructed by the marriage of alphabetic thesaurus and 

faceted hierarchical scheme. 

3.2.2 . Authority Lists: An alphabetic list of proper nouns 

with some cross-reference mechanisms. It is used to avoid 

discrepancies in writing names of persons, organizations and 

places. 

3.2.3. uniterms: It is a mono-term thesaurus geared 

towards the reduction of descriptors drastically. 
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3.2.4. Multi-Lingual Thesaurus: A type of thesaurus that 

incorporates equivalent descriptors from different languages 

to facilitate data exchange. 

3 . 2 . 5 . syntactic Documentary Languages: This genre of 

thesaurus creates relationships between descriptors using 

symbols and sentences. 

3.2.6. MacJ;"othesaurus: By giving a wider coverage of a 

certain discipline, this thesaurus merges many fields of study 

in an integrated whole. 

3.2.7. A Classaurus: It is a vocabulary control tool that 

capitalizes on the advantages of a thesaurus and a faceted 

classification scheme. So says Bhattacharyya(INT. FORUM INF. 

DOC., VOL. 6, NO.1, 1981, p. 2 ): 

The Classaurus, that is, a faceted systematic 

_____ --'s=-c=-:heme of hierarchical classification having'---.:a=-l=l ___ _ 

the necessary features of a conventional thesaurus 

excluding the enumeration of the so-called 

other related terms. It is complemented by an 

alphabetical index. 

3.3 Principles of Thesaurus Construction 

It is stressed earlier that thesaurus construction should be 
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undertaken with concrete purpose in mind and thorough 

research. The most important point to be considered first is 

the issue of information retrieval system. Concerning 

information retrieval system, the following salient points 

must be studied. In the statement of Gilchrist and Aichison 

(Aichison and Gilchrist 1978, P. 30), account must be taken 

of, "the subjects field, type and quantity of 

literature to be indexed, type of information system, nature 

of the users, type of file arrangement and the financial 

resources" • 

After the background information is gathered and analyzed, the 

next step is the production of the actual thesaurus. The 

construction of a working thesaurus should pass through 

certain standard steps. As presented by Davis and Rush (Davis 

and Rush 1979, P. 21) these standard steps are: 

1. Analyzing a corpus of documents from the field in 

question, 

2. Recording significant terminology which may be used 

to characterize the field; 

3. Arranging terms into categories; 

4. Deciding which terms will be "authorized" and which 

will be used only as cross reference; 
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5. Organizing the results of the foregoing steps into 

an alphabetical thesaurus with appropriate notes; 

and 

6. Using the thesaurus to index a set of documents . . 

After the extraction of relevant terms or descriptors is 

complete, their relationships are developed. In other words, 

along with every descriptor selected, usually, from certain 

technical or scientific field, there are references to other 

terms. As put by Townley and Gee (Townley and Gee 1980, P.23) 

the refere nces are : 

1. Broader terms, more generic than it; 

2 ·. Narrower terms, more specific tha n it; 

3 . Related terms, similar but not equivalent to it; 

4. Equivalent terms, synonymous, or used synonymously; 

5. Use terms, which instruct one to use an (often) 

equivalent word; 

6. Used for. which are the converse of 'use' terms. 

There are also scope notes to define the environment the 

descriptors is used. 

Similar to any tool used in our day to day activities, the 

user must know how to use the thesaurus. Therefore, a ser 

manua l must be devel oped and p l aced at the easy reach o f the 
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user when needed. Concerning this issues, Townley and Gee 

(Townley and Gee 1980, P .32 ) have the following tips: 

It is essential that the users should have sufficient 

confidence in the thesaurus ... It should probably 

comprise of two parts: a g eneral explanation of t he 

principles underlying the theory on which it is founded, 

and then, more specifically, the rules which have been 

followed during t he creation of the thesaurus, preferably 

with an example. 
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CHAPTER 4 

SCOPE AND LIMITATION OF THE WORK 

4.1 scope of the Work 

4.1.1 subject scope: In this thesaunls five core and six 

ancillary subject categories in the area of community water 

Supply and sanitation are entertained as presented in the 

User's Manual (Chapter 6). 

4.1. 2 Terms scope: Some 200 0 water related terms are 

included in the thesaurus. These terms are organized in a 

block form in order of their relationship and hierarchy to the 

respective descriptors. Scope note and subject category 

identifications are provided for the descriptors where 

necessary. 

4.1. 3 Automation Scope: A sample database that covers part 

of the thesaurus is developed to demonstrate how this indexing 

language is to be used. An alphabetized computer print out of 

this database is also attached to this work. 

4.1. 4 User's Manual: To serve as a guide to the users in 

indexing and information retrieval, a Users Manual is prepared 

both in English and Amharic (Appendix 1). The Manual covers 
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the content, structure, usage and maintenance procedures of 

the Thesaurus. 

4.2 Limitation of the Work 

4.2.1 The thesaurus is supposed to be an automated 

multilingual one with English and Amharic entries. However, 

this task is far from complete because of the following 

reasons: 

4.2.1.1 The English version which is available in a machine 

readable form can not be used in CDS/ISIS, THES.PAS program 

because of the lack of an interface program that could 

facilitate shifting from one language to the other (toggling) 

in the information retrieval process. 

4.2.1.2 The Amharic version is also partially automated 

because of the time constraint that occurred as a r esul t o f 
- -

converting the THES.PAS program into Amharic and the problems 

associated with it. 

4.2.2 The principles of thesaurus construction has it 

that the descriptors and non descriptors should be arranged 

alphabetically. In the manual Amharic Thesaurus, however, 

the Amharic terms follow their English counterparts as 

presented in the Interwater Thesaurus developed by IRC in 
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1987. In automated form this is not a problem since the 

computer is capable of sorting out the descriptors in 

alphabetical order. 

I 

!--
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CHAPTER 5 

METHODOLOGY OF CONSTRUCTION OF THE AMHARIC THESAURUS 

5.1 Development of English-Amharic water Technology 

Dictionary-

The most challenging part of constructing this thesaurus !~ 

producing Amharic Water technology dictionary. There are many 

dictionaries in the fields of science and technology in 

English and other languages, but it is almost non-existent in 

Amharic. So, a number of Amharic dictionaries, Amharic 

documents and audio- visual materials dealing with water had to 

be consulted and extensively read to select relevant terms for 

compiling the dictionary. Besides, construction sites were 

visited and discussions with engineers helped in further 

clarification and definition of terms. An Amharic water 

technolo'lY dictionary containing some 2000 terms has thus been 

compiled for the first time. Finally, to make it 

authoritative, the dictionary was sent to the language Academy 

of Ethiopia where it was welcomed with generous appreciation. 

Once in possession of the dictionary, the actual project, the 

construction of the thesaurus, commenced using the Interwater 

Thesaurus as a source material. An effort has been made to 

include local terms and to address the interests of the 

... 
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commission. 

The Amharic-English water technology dictionary that has been 

developed provide five salient advantages to the Amharic 

Thesaurus construction. These are: 

5 . 1.1 The Amharic terms that go into the thesaurus are 

easily made available and defined this dictionary. Otherwise, 

the collection of terms and defining for the thesaurus would~ 

have been extremely difficult. 

5.1. 2 There is no way of making the new terms 

authoritative through the Language Academy without the terms 

and their meanings in the form of a dictionary . 

5.1.3 Unless the exact meaning of the Amharic terms is 

known by consulting the dictionary, it is very difficult, if 

not impossible, to pick the right English equivalent term from 

__ ~t=h=e thesaurus. 

5.1. 4 Using standardized terminology from the dictionary 

when writing documents or formulating queries on the part of 

the water technologists and others highly facilitates the 

effectiveness of the thesaurus in indexing and information 

retrieval in the long run. 

5 . 1.5 The dictionary can providea scope notes for the 
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descriptors in the indexing language. The exact environment 

the descriptors are used is, at least, fairly well identified 

from their meanings in the dictionary. This advantage enhances 

the functionality of the thesaurus. 

5 . 1. 6 The very existence of this dictionary creates a 

fertile environment for the generation of water technology 

literature ' in the Amharic ' language'. -This situation, ' in turn; ,!"-'" 

intensifies the frequency of the use of the thesaurus both at 

indexing and retrieval stages. 

5.2 The relationships and hierarchy between the terms is 

developed based on the experience gained from the Interwater 

Thesaurus developed by IRC . 

5.3 A sample database of the indexing language is formed 

using CDS/ISIS, THES. PAS program to demonstrate how the 

index~language wor ks. 

5.4 The thesaurus is also accompanied with a users manual 

prepared in English and Amharic . 

• 
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CHAPTER 6 

USER'S MANUAL 

6.1 Content of the Amharic Thesaurus 

Taking the activities and immediate information needs of the 

Commission into account, ·the thesaurus is designed to 

accommodate the following subject categories: 

A) Water ( Water resources and water treatment); 

B) Water quality; 

C) Water use; 

0) Water and wastewater trans port; 

E) sanitation ( wastewater treatment and waste 

disposal and utilization) ; 

F) Health and environment; 

G) Communities and soc i eties; 

H) Administration, economics and legislation; 

I) Information transfer; 

J) Geography; and 

K) Materials . 

Medical concepts, except the broad ones, are not included in 

this work because extremely specific medical terms are beyond 

the current requirement o f the Commission. 
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6.2 structure of the Thesaurus 

6.2.1 Symbols used to denote hierarchy and relationships 

between descriptors are: 

!,;nglish Amharic 

USE " ,.tl1 · 'h ~ 0', > 
uf 1IJ ,A ( 11,> 
BT ill ,A ({l, > '. 

NT II\{\ ,A (I'> 
rt tl\.~ ,A (t, > 

6.2.2 Scope not es are pr ovided for the de scr iptors when 

necessary to define the envi r onment they are used in both 

versions . It is identified by a n asteris k (*). 

6.2.3 The terms under the descriptors are arranged in 

block form to clearly portray the hierarchy and relationships 

among them. 

6.2.4 For mineral and chemical compounds mostly English 

terminology is used but written in Amharic characters because 

of the difficulty of coining new names at present . 

6.2.5 Countable nouns, unlike their English counterparts, 

are usually in singular form in the Amharic Thesaurus because 

of the practice of using singular and plural forms 
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interchangeably on many occasions. 

6.2.6 since there are cases where one phoneme is 

represented by more than one symbol in Amharic, it is 

necessary to reduce the number in order to avoid complications 

during information storage and retrieval. Only the following 

characters are allowed in the system: 

This is not strictly followed in the manual one. 

6.2.7 In the Amharic Thesaurus local variations of terms 

or synonyms are included in the form of uf or USE/ as 

appropriate. For example: 

Design = 

Public standpost = 

6.2.8 The Amharic Possessive Pronoun " f" is avoided, 

because it appears almost with every term and creates 

complications in the retrieval process. 

6.2.9 To show the boundary between descriptors and the 

other terms showing hierarchy and relationships, the 

techniques of indentation and spacing are used. 
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6.3 The Thesaurus as an Indexing Tool 

During the indexing process, one has to go through the 

document. If this is impractical, it is at least worth paying 

attention to the title, introduction, content table and the 

conclusion parts of the document or the abstract if there is 

any. All of them help the indexer to fairly establish the 

subject matter entertained in the document. The next step is . 

going into the details of the subject matter. Finally, the 

specific concepts so selected is linked to the indexing 

language of the thesaurus. The best way of understanding this 

procedure is by actual indexing. Let us now take a small 

unpublished book written in Amharic as an example. It is 

entitled: 

tfi~~ th~h~;~Y ~~lf~ ~~n ~Om1~: nnth ,I!h.l 1981': 

h~ Mil ;: 

When translated into English we get: 

Appropriate Technology in water Purification and sewage 

Disposal by Bekele Haile, 1981 E.C., Addis Ababa. 

From the title itself we understand that the document deals 

with appropriate technology. It is about appropriate 

technology applied in water treatment and sewage disposal. 

Further reading of the introduction and the body of the 

document confirms this assertion. so, we have the following 

major t erms: 
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t~~~ th~A~ ............... (Appropriate Technology) 

~Y ~mlJ .................. (Water Purification) 

\n~ ~~ID1~ ................. (Sewage Disposal) 

Going deeper into the details of the subject matter, we come 

across the following- specific -appropriate technologies: 

h~' ~mlJ .................. (Sand Filtration) 

6mB alLC ~Y "mlJ ........... (Solar water Treatment) "'iil~<ru,r .. ,ft'i, ~ .. 

~llJ ~AAt ................. (Moringa Oleifera) 

\A~e~ ~1gt ................ (Defluoridation) 

~~1.J "I\~~ rLt ••• •• ••••••••• (Composting Latrines) 

Once the concepts are exhaustively extracted from the 

document, we are now ready to link them to our indexing 

language in the thesaurus. This process goes as follows: 

1. 

2. 

(Appropriate Technology) - From the 

alphabetically arranged thesaurus, we look for the term. 

The term appears in the thesaurus as a descriptor. 

~Y ~mlJ (Water Purification) In the 

thesaurus, the actual term is not available. Instead we 

have rtY " 1ft t (Water Purification) • When 

looking into the entry we get: 

~Y ~lftt (Water Purification) 

I't - ~Y ibh!'~ (USE Water Treatment ) 

,-
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Therefore, the term could be indexed under ~ Uh'~ 

(Water Treatment ) . 

(~f\l'i "In.1~ ) 
(Waste water disposal) The term appe ars in the 

thesaurus with the same terminology as a non- descriptor. 

Under it, there is '~1£+ ' (Disposal ) as a 'USE' term. 

within the' .1£+ ' (Disposal ) block, there is a narrow 

term I (Seepage pits) "hieh can 

accommodate our term. 

( 1Il'i' "I .tl) 
4. (Sand Filtration) - This term is a descriptor by itself 

in our indexing language. 

(e.g allC IDf "lIW) 
5. (Solar Water Treatment) - There is no any descriptor or 

non- descriptor by this term. But we have e.g AlC (Solar 

Radiation). In this block, the related term 

(UI traviolet Irradiation) attracts 

our attention. Since it is not followed by any narrow 

term, our search ends here . 

( "t'lJ ~h.U) 
6. (Moringa Oleifera) - This is a plant used as a natural 

coagulant to remove turbidity from water. The term is 

non existent in the thesaurus. The next appropriate term 

is ~Hn' + ~1H ............ .(-Turbidity Removal). Under 

this entry, there is no any narrow term. So, our term 

could be represented by ~HnH ~1H ....... (Turbidity 
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Removal). This term could also be indexed 

by 'Water Treatment' or ' Coagulants/Flocculants' which 

are all available in the thesaurus . 

(De fluoridation ) The term is a 

descriptor in the thesaurus. 

8. '14.1.1 "I\~~ Itt (Composting Latrines) - it is a descriptor 

as it is in our thesaurus. 

It has to be born in mind that a s ingle t erm could be 

represented by more than one descriptor. As a result, the 

exercise of indexing is time consuming and needs patience. 

However, familiarity to the structure of the thesaurus eases 

the drudgery. 

6.4 The Thesaurus as an Information Retrieval Tool 

The process of information retrieval using the thesaurus is 

not different from the indexing procedure. The information 

retrieval exercise requires clear formulation of the query 

language by the user. Items of the query language should be 

similar to the vocabulary of the thesaurus in order to get 
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access into the right block. The block gives the user many 

choices: broad, narrow and even related terms. Using these 

terms, the user is free to move from one block to the other 

until he is satisfied with the type and amount of information 

extracted. Here, too, knowledge of the mechanism of the 

thesaurus is indispensable. 

6.5 Maintenance and Development of the Thesaurus 

It is well known that languages change. New words are coined 

from time to time, and old ones either disappear or acquire 

extended/new meanings. Problems may crop up from the 

structure, format and content of the indexing language during 

application. Therefore, based on the feedback received from 

the users, this thesaurus should be updated when the need 

arises. Further research must also be made to include other 

terms locally used that are not covered by the thesaurus. 

Besides, the development of a multi - lingual system to 

facilitate information exchange is an area that needs serious 

consideration in the future. 
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