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Preface
 

REHAB was originally created iD 1981 by Cornell University consultants and their Agrarian
Research and Training Institute Colleagues as a special activity for the Sri Lanka Water 
Management Project, a USAID-assisted project to rehabilitate the Gal Oya Left Bank irrigation 
system. The purpose was to involve senior officials, project officers, and technical consultants in a 
creative, interdisciplinary activity that would demonstrate the necessity and value of anticipating and 
dealing in advance with potential prc~iect problems - both social and technical - as well as increase 
their understanding of the knowieoge needs for and process variables affecting successful 
rehabilitation. When first played - with small sets of photocopied maps, problem cards, felt-tip 
pens, and large sheets of plain newsprint - the original REHAB was a much less complex, more 
limited and environmentally specific game/simulation than the computer-assisted vei'sion presented 
here. However, it was the substantial success of that initial version in achieving its objectives,
coupled with the encouragement, advice, and criticism of several subsequent users that stimulated 
the further development and refinement of REHAB. 

Redesigning REHAB for use with a microcomputer has facilitated the following improvements: 1) 
a greatly expanded information base, 2) a provision for accessing information in three different 
ways and 3) the ability to obtain information in several forms such as text, maps, slides, and 
combinations thereof, including an extensiv composite map capability. In addition, with the 
optional plug-in Relay Adapter Card (RAC) tht; computer has the ability to aw tomatically access the 
slide set provided with REHAB, thus providing an exceptionally user-friendly means of illustrating
various aspects of the irrigatior system. Finally, REHAB now can be readily used in both a 
self-paced, individual "stand-alone" mode or as a group activity involving teams of players. 
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Overview of the User's Manual 

This manual has three chapters and two appendices. 

Chapter 1. Getting Started includes a list of system requirements - the hardware and software 
you must have in order to use REHAB on your computer - and step by step instructions for the 
preparation and backup of the REHAB diskeate. These steps must be followed before the REHAB 
software can be used. 

Chapter 2. Using REHAB is a non-software oriented discussion of REHAB. It is in this
section that the AB-99 irrigation system is introduced and placed in its proper historical and social 
context, so that a basic understanding of the system can be obtained. Included in this section is a 
description of the rehabilitation objectives and the suggested phases of play. 

Chapter 3. Software Operating Instructions consists of detailed instructions for operating
the Environment Description Module, the Information Acquisition Module, and the Farmer Meeting
Module. These are the three modules which constitute the actual REHAB software. 

Appendix A. Using REHAB With The Relay Adapter Card describes the special steps
which must be taken in order to prepare REHAB for use with the Relay Adapter Card (RAC).
With this plug-in card installed your computer has the ability to automatically access the slide set 
included with REHAB. 

Appendix B. RIHAB Start-Up Options discusses the optional methods for starting
REHAB. The various start-up options affect certain operational characteristics of REHAB, such as 
display writing speed. 
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Chapter 1. Getting Started 

Typographical Conventions 

A few simple typographical conventions are used in this manual: 

1. 	 Messages which actually appear on the screen are in boldface, but are otherwise printed
exactly as they appear on the screen. 

2. 	 Commands which users are intended to 	type are printed in boldface and entirely
capitalized, except for commands which are issued by typing a single letter in the command
word; these commands are printed with only that letter capitalized and in boldface. Also,
references to keys on the keyboard are in boldface and entirely capitalized (for example,
ALT). Note that the following are keys to be pressed and not commands to be typed in:ALT, PGUP, PGDN, CTRL, DEL, ENTER, BREAK, SHIFT, PRTSC and 
SPACE BAR. 

3. 	 In general, when a new term or concept is introduced it is printed in boldface the first time
it is used in the text but not thereafter. On occasion, clarity will dictate that a term or
concept be boldfaced more than once where it is introduced in seperate sections of the 
manual. 



System Requirements 

REHAB runs on IBM-PC, XT, or AT computers with the following hardware and 
software: 

At least 256K bytes of Random Access Memory (RAM); 

One or two double-sided diskette drives or one diskette drive and a hard disk; 

IBM color/graphics adapter card (CGA) or IBM enhanced graphics adapter card (EGA) or 
equivalent of either; 

Color display or monochrome display when used with a monochrome graphics display 
adapter;* 

IBM PC-DOS versions 2.0 through 3.1 

An 8087 or 80287 math coprocessor will significantly speed up calculations; however, it is 
not required. 

REHAB should perform correctly on any fully IBM compatible system, but it has only
been tested for correct operation on the following computers: 

Kaypro 
ATI 6300
 
Leading Edge, Model D
 
Epson Equity I
 
Tandy 1000
 

* REHAB can only be used with a monochrome display under the following 
circumstances: the display adapter must have a graphics capability and, in addition, must
have the ability to emulate the IBM CGA. For example, the Paradise Modular Graphics
Card works correctly. Also, certain computers, such as the ATT 6300, are equipped with 
monochrome display adapters which will work with REHAB. 
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Preparing REHAB For Use 

Before REHAB can be used certain steps must be taken to prepare the system. For a diskette based 
system this preparation involves first adding several DOS files to the REHAB diskette (making theREHAB diskette capable of starting the computer) and second making a copy of this diskette. This 
copy will be your "working diskette" which you should use for all of your work with REHAB.
For a hard disk based system this preparation entails creating a REHAB subdirectory and copying
the entire REHAB diskette as well as one DOS file to this subdirectory. Thereafter, all work will
be done from the hard disk. For both diskette and hard disk based systems, after these steps havebeen performed the original REHAB diskette should be put away for safekeeping. The following
instructions detail the preparation procedure for single diskette, dual diskette, and hard disk 
systems. 

Single Diskette Systems 

Follow these instructions if your system has a single diskette drive: 

1. Insert your DOS diskette in the disk drive. 

2. Turn on the computer or if the computer is already on, perform a system reset by holding
down the CTRL and ALT keys and then pressing the DEL key. DOS will be loaded and 
you will be prompted to enter the date and time. After doing so, the DOS prompt A> will 
appear. 

3. Type SYS B: 

Complete this and all other commands with the ENTER key. When you are asked to insert
the diskette for drive B, remove the DOS diskette and insert the original IRRIGATION
REHAB diskette in the drive. Then press any key. Note that although there is only one
physical diskette-drive, DOS considers there to be two logicaldiskette-drives in the system.
You should think of the system as having two diskette drives (drive A and drive B). But,
instead of A and B representing two physical drives as on a multiple diskette-drive system,
The A and B represent diskettes. Depending on the memory configuration of your system
you may be required to swap diskettes several times before the necessary DOS files are
transferred. Just remember that for this operation the DOS diskette isdiskette A, while the 
REHAB diskette isdiskette B. 

4. Copy the DOS file COMMAND.COM to the REHAB diskette by typing the command: 

COPY COMMAND.COM B: 

Perform all steps exactly as prompted. As before, the DOS diskette is diskette A while the 
REHAB diskette is diskette B. 
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5. Copy the DOS file GRAPHICS.COM to the REHAB diskette by typing the command: 

COPY GRAPHICS.COM B:
 

Perform all steps exactly as prompted.
 

6. 	 Make a copy of the REHAB diskette using the DOS DISKCOPY command. To do this,
insert the DOS diskette in the drive and type: 

DISKCOPY 

You will be asked to insert the source diskette in drive A; this is the REHAB diskette.
When asked to insert the target diskette in drive A, insert the diskette which you intend to be
the REHAB working diskette. This diskette can be formatted or unformatted. If it is
unformatted, DISKCOPY will format it for you while it is copying. The diskette copying
process usually requires that you switch diskettes several times. Be sure to perfcrm all 
steps exactly as prompted. 

7. 	 Label the working diskette appropriately and put the original diskette away for safekeeping. 

Dual Diskette Systems 

Follow these instructions if your system has two diskette-drives: 

1. 	Insert your DOS diskette in drive A. 

2. 	 Turn on the computer or if the computer is already on, perform a system reset by holding
down the CTRL and ALT keys and then pressing the DEL key. DOS will be loaded and 
you will be asked to enter the date and time. After doing so the DOS prompt A> will 
appear. 

3. 	 Insert the REHAB diskette in drive B and type 

SYS B: 

Complete this and all other commands with the ENTER key. 

4. Copy the DOS file COMMAND.COM to the REHAB diskette by typing the command: 

COPY COMMAND.COM B:
 

Perform all steps exactly as prompted.
 

5. Copy the DOS file GRAPHICS.COM to the REHAB diskette by typing the command: 

COPY GRAPHICS.COM B: 
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6. 	 Make a copy of the REHAB diskette using the DOS DISKCOPY command. To do this, 

insert the DOS diskette in drive A and type: 

DISKCOPY A: B: 

Now, insert the original REHAB diskette in drive A and insert the diskette you intend to be 
the REHAB working diskette in drive B. The working diskette can be formatted or 
unformatted. If it is unformatted, DISKCOPY will format it for you while it is copying. 

7. 	 Label the working diskette appropriately and put the original diskette away for safekeeping. 

Hard Disk Systems
 

Follow these instructions if your system has a single diskette drive and a hard disk:
 

1. 	Turn on the computer or if the computer is alreaiy on, perform a system reset by holding
down the CTRL and ALT keys and then pressing t! . DEL key. DOS will be loaded and 
you may be asked to enter the date and time. After this, the DOS prompt (usually C>) will 
appear. 

Note: There should not be a diskette in the diskette drive during this step, or else the 
computer will attempt to start DOS from the diskette, which may not contain the DOS 
files. 

2. 	 Create a REHAB subdirectory by typing 

MKDIR \REHAB
 

Complete this and all other commands with the ENTER key.
 

3. 	 Acces,, this subdirectory by typing 

CHDIR \REHAB 

4. 	Insert the original IRRIGATION REHAB diskette in the diskette drive and type 

COPY A:*.* 

This will copy all of the REHAB files to the hard disk. 

5. 	Insert your DOS diskette in the diskette drive and type 

COPY A:GRAPHICS.COM 

6. 	 At this point, the original REHAB diskette should be put away for safekeeping. All work 
will be done from the hard disk. 
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Chapter 2. Using REHAB 

INTRODUCTION 

Irrigation system rehabilitation should not be understood as an end in itself. Rather, it is one means
for creating the conditions for improving and sustaining agricultural productivity' and rural
well-being over time. Crucial to achieving these goals is improving irrigation system operations
and management by both the irrigation bureaucracy and farmer water users. How system
rehabilitation is conceived and the way it is caried oilt will greatly affect those future prospects for 
improved water management. 

Until rece'itly, irrigation system rehabilitation was too often regarded simply as reconstruction or
restoration. It was not understood as an activity quite different from the original creation of the 
system. However, no irrigation system can be fully or perfectly known at the time of its design and
construction. It is also unlikely that the human-land-water environment in which an irrigation
system operates will remain fixed through timo. Thus, even correct initial design assumptions or
operational considerations arc unlikely to remain valid 25, 35, or 50 years later. The many
hydrological, geographical, sociological, economic, agronomic, and other constraints - as well as
possibilities - which exist in an established irrigatio!" system can be more effectively appreciated by
regarding it as an ever-changing socio-technical system. 

Rehabilitating an existing irrigation system presents an opportunity to create a better "fit" between
human and physical factors than could be achieved in even the best of initial system designs. The
accumulated experience and wisdom from years of operation and use should be incorporated into 
every irrigation rehabilitation activity in an effort to come closer to establishing an "optimum"
system. However, to capitalize fully on the opportunity thus presented, engineers, planners and
policy-makers also need to have a conception of rehabilitation which differentiates such an 
undertaking from simply recreating an irrigation system as originally planned. 

IRRIGATION REHAB has been developed to facilitate such a conceptual change by those involved
in irrigation development. It has been designed to simulate many of the tasks and problems likely
to be encountered in planning for and implementing the rehabilitation of an existing irrigation
system, not to originaldesign standards and plans, but rather to create a better "fit" between
physical and human factors that currently exist in the irrigation environment. Game participants 
are challenged to anticipate and resolve - or provide a basis for resolving - as many problems as
possible of the kind that may emerge in getting an irrigation rehabilitation project underway. In so
doing, they should improve their skills in identifying knowledge needs, formulating effective
designs and plans, and developing appropriate strategies for solving problems. They also should
develop a better understanding of processes which are likely to affect the successful implementation
of irrigation rehabilitation projects. 

In developing REHAB we also have sought to create an activity useful for the various kinds of 
persons typically involved in both planning and implementing irrigation rehabilitation projects, e.g.
irrigation engineers involved in either field operations or designs; government officials from district 
to central ministry levels; and other professionals such as consultants, development assistance 
project managers, and researmhers. Our purpose is pedagogical, viz. to create a group 
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problem-identification and problem-solving learning experience for participants which helps them
develop an interdisciplinary, problem-oriented approach to irrigation system rehabilitation. 

Thus the "game" dimension has been consciously down-played, and there is no single correct 
answer or solution in REHAB, nor is there any winning or losing in the usual sense. Rather, this 
is a non-competitive activity in which individuals or groups of participants first seek to discover as 
many of the problems as possible that exist in a hypothetical irrigation system. Then each group or
single player formulates solutions to the problems that have been identified or anticipated as part of 
the process of developing an appropriate rehabilitation plan for the system. Finally, players have 
an opportunity to respond to several typical farmer questions in a simultation of how their
rehabilitation plan might be received in a meeting of farmers served by the system. All participants 
are "winners" to the degree that these tasks are successfully carried out, and increased 
understanding of the complex process of planning irrigation system rehabilitation is gained. 

The environment simultated in REHAB is meant to be a composite of situations existing to a greater
or lesser degree in many large and small gravity-flow, rice-focused irrigation systems elsewhere in
the humid/sub-humid monsoon regions of Asia, but we have drawn rather freely upon field
conditions encountered in the Gal Oya Left Bank system in Sri Lanka to create it. Although the
layout of the distributary channel and associated command area used in REHAB is hypothetical, it
does incorporate many of the conditions and problems likely to be encountered in rehabilitating
such irrigation systems. To be sure, the variety of situations and problems created here typically
would not be found in a single distributary channel system; however, we have choosen this 
approach in order to expose participants to the range andcomplexity of field conditions that may be 
encountered in irrigation rehabilitation projects. 

The AB-99 Irrigation System: Background Information 

The distributary channel (also called a D-channel), Any Branch 99 (AB-99), and its tertiary field 
channels (AB-99.1, 99.1.1, 99.1.1.1, 99.2, etc.) are located in the upper reaches of a large
gravity-flow irrigation system constructed some 30 years ago. An outline map of the AB-99
channel system is shown in Figure 1. Water is supplied to this system from a major reservoir that 
stores runoff from a large catchment area, primarily during the monsoon rains. Since its
construction, the reservoir has completely filled in two different years and on two other separate
occasions water levels have dropped to near dead storage. In general, there is not enough runoff 
stored in an average rainfall year to provide assured irrigation during the dry season for the entire 
area now commanded by this large system. During the rainy season, some irrigation is provided to
the whole system on a supplementary basis, to ensure a good rice crop. 

In principle, water is to be distributed throughout the whole system, and for most of the first two
decades of operation this generally occurred. However, for the past 10 years or so, farmers in the
tail areas of the main system have received scarcely any water during the dry season. Farmers in
the head-end command areas invariably draw as much water as they think they need for their rice 
crop, leaving those downstream to manage as best they can with the water that remains. Various 
efforts to get farmers to reduce their planted acreage in water-short years to make possible a more 
equitable distribution of water throughotit the system have not been successful. 

Overall, the general physical condition of the irrigation system, including the AB-99 sub-system, is 
now very poor. Rehabilitation is clearly necessary. Channel beds are typically higher than 
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designed because of accumulated silt; channel embankments often are eroded from their original
profile, in part the result of human and animal traffic seeking access to water for non-irrigation 
purposes.
 

Many channel structures are severely deteriorated, and most channel offtakes cannot be used to
regulate water flows because their gates are either broken or missing. Lack of water control leads 
to excess runoff into the drains, especially in head-end areas of the system. Drainage channels also 
are heavily silted, reflecting conditions of general neglect. Farmers complain about unpredictable
and unreliable water supplies, blaming the Irrigation Department (ID) for failing to maintain the 
system properly, as well as other farmers who take more than their authorized share of water. 
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Figure 1. The Channel System Outline Map 

The original farm families in the command area of AB-99 were settled in the area during the later 
stages of construction of the irrigation system three decades ago. Each family was granted a farm 
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comprising 1.5 hectares of irrigable rice land plus an additional piece of unirrigated land for ahomestead - on which a standard house was provided - and a rain-fed garden which can contribute 
to overall family food production and consumption. 

Individual holdings are terraced on the relatively gentle to moderate slopes in the area. A typicalfarm will have about 10 individually bunded paddies., with irrigation water flowing from thehighest field to the lowest paddy in the farm before entering the drains which are a combination of
naturally existing and constructed channels. 

Rice is the predominant crop grown in both seasons. During the wet season, irrigation water isissued only to supplement a usually substantial rainfall; however, if the rains are inadequate or nottimely, irrigation is crucial for a successful rice crop in this season. In the dry season, the rice cropis completely dependent upon the irrigation system to meet water requirements as rainfall typically
is scanty and very erratic. 

Originally, 46 farms were served by the AB-99 system and each farm was provided irrigation waterthrough a standard 4" pipe set in the channel embankment at the proper elevation. In the designedlayout of AB-99, land on both sides of irrigation channels was reserved exclusively for the ID toprovide access to channels for operation, maintenance, and repair. These reservations areapproximately 10 meters on either side of the D-channel and 5 meters wide along field channels; no crops were to be grown and no private structures were to be built in these areas. However, therehas been some encroachment upon these reservations by farmers, some of whom are descendantsof the original settlers, desperately seeking land for farms of their own. 

Where lack of water control in tile D-channel and field channels leads to excess runoff into thedrains, some farmers also have encroached upon the drainage areas, creating fields and cultivatingwhere water can be readily diverted by weirs (or anicuts), and thus is fairly ample. Cultivation inthe drainage areas can disrupt the drainage system, sometimes causing problems for upstreamfarmers. However, when these squatters are descendents of original settlers, there is a generalcommunity relucta,- ;to displace them. As a result of various kinds of encroachments activities,the present commanded area of AB-99 has been expanded beyond the original 69 hectares. 

No formal provision was made in the original design of this irrigation system for an expansion ofirrigable area beyond the initial commanded area. Government policy when the system wasconstructed required farmers settled ; the scheme to pass on their 1.5 ha farms undivided to onlyone son or daughter. It continues to 'e illegal for farms to be subdivided among multiple heirs;nevertheless, many original farms have been defacto subdivided. Also, many farmers havemortgaged land as security for loans or leased portions of their farm to other cultivators as tenants.Consequently, some farmers' holdings are cultivated by tenants, while other farmers have becometenants on their own land or have lost controi of their land to other operators when they could notrepay their debts. In spite of these developments, Government continues to recognize only theoriginal farmer or a properly designated heir as the cultivator with legal rights to water from the
irrigation system. 

Rehabilitation Objectives and Design Criteria 

The rehabilitation of AB-99 - and the larger system of which it is a part - is intended to createconditions for a more equitable distribution of water and a more adequate and reliable water supply 
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throughout the system than is now possible. Rehabilitation also should facilitate more efficient 
water use through improved control of water, presently minimal within the system because gates 
are missing or inoperable on most secondary or tertiary channel structures. 

Another objective is to secure farmer participation in and cooperation with the rehabilitation 
process. The desire here is to create a basis for an active farmer participation in system 0 & M at 
the distributary canal (AB-99) command level and below following the completion of system 
rehabilitation. 

The Irrigation Department has adopted several design criteria for rehabilitating the irrigation system
to meet these water management objectives based upon its operational policies and current 
engincering standards. These are: 

1. Channels and control structures will be redesigned as necessary to permit continuous 
irrigation deliveries to the head of each field channel. Along a field channel, rotational 
irrigation will occur between pairs of farmers who will take water for a few hours once a 
week. 

2. 	 No farms will be served directly from distributary channels. 

3. 	 Field channel command areas should be 15-20 hecaares, each served by field channels with 
a capacity of 30 L/sec, based upon a designed discharge of 1.5 lps/ha. 

4. 	Each farm (approx. 1.5 hectares) will be served by only one pipe turnout. Where there has 
been an approved subdivision no smaller than 0.75 hectare, it also may be served by a pipe 
turnout. 

5. 	Government reservation lands (rights-of-way) are to be reclaimed, where they have been 
encroached upon, to permit ID access for channel and drain maintenance as necessary. 

The irrigation system has been long operated on an announced rotational schedule - alternating
deliveries among branch canals for five days on (water flowing) and five days off (closed) ­
because of an overall scarcity of water and general lack of control capacity. For various reasons,
however, this schedule of operation has not been adhered to very strictly, thus tending to reinforce 
competitive behavior among water users. After rehabilitation is completed, the ID plans to adopt a 
new system of continuous delivery; here a reduced but steady flow of water will be provided in all 
main and secondary channels (e.g. AB-99), and irrigation supplies are expected to be continuously
available at the field channel turnout. Consequently, a system of rotational delivery among farms 
will be required since the flow in fied channels will be insufficient for more than one or two farms 
to be irrigated simultaneously. As yet, farmers have not been consulted about this policy and most 
probably are not aware that such an operational change is being planned. (One immediate 
consequence of these plans, however, with implications for rehabilitation design, is that no farm 
should be allowed access to irrigation water from a branch or distributary channel.) 

In the interests of design uniformity arc greater system standardization, the ID desires that field 
channels be designed with a .30 Lis c kIl cusec) capacity, each serving a 15-20 hectare (40-50 acre)
block of farms. This may not be readily accomplished because, given both prevailing topography
and system layout, rotational blocks of this size are not always possible. Some adjustments also 
may be necessary because of significant soil differences, although the ID believes that after 30 
years of irrigation, soils in the system are essentially the same for irrigation purposes. 
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Although original farms were to pass to a single inheritor undivided, this rule is in the process Lfbeing relaxed by Government, acknowledging that in fact many farms have been subdivided amongseveral heirs of the original farmers, while others have been partially tenanted or mortgaged andthen effectively lost. Some confusion continues to surround the subdivision issue, but the ID hasbeen told it now can give a separate farm turnout to such holdings if they are at least 0.75 hectaresand registered with the Land Department by eligible heirs of the original farmer. Smaller
subdivisions cannot be regiscered nor can they be given separate access to water. 

The ID desires to reclaim all reservation areas so as to permit more regular channel maintenance inthe future. In the past, however, it generally did not enforce the, rule against encroachment(squatting) on reserved rights-of-way along branch, distributary, and field channels, onorreservation lands in drainage areas. Thus, in some areas farms have been extended up to thechannel bund. In other instances, essentially landless farmers (children of original settlers, recentin-migrants) are cultivating small holdings (sometimes micro-plots) of paddy and/or haveconstructed rude houses within these reserved areas, lacking alternative locations in which toestablish themselves. The law in such situations is somewhat ambiguous - occupation and use of alocation for some time without challenge creates a presumptive right to continue occupation and use - and in any event it is difficult to enforce through the courts. Moreover, political pressure insupport of land-hungry farmers has resulted in the Land Department agreeing to register newholdings up to 0.75 hectares where the ID will waive its right to the reserved land. There isunderstandably much pressure upon the ID to accept such claims. 

The situation in some of the drainage areas further complicates land tenure matters. At certain timesof the year, irrigation water is perceived as "going to waste" in drainage areas because of the lack ofup-stream control. In many instances, entrepreneurs (e.g. merchants, government employees)
have been able to divert this water with anicuts so as to cultivate new areas not previouslyregistered or authorized. Their activities usually are defended on the grounds that this drainagewater otherwi:'e would pass unused to the sea; however, because these persons also are oftenpolitically well-connected, their control and operation of holdings above the ceiling of 1.5 hectarescommonly has not been challenged. The ID now has been told not to provide any water to farmslarger than 1.5 hectares; instead, such cases are to be referred to the Land Department where theland is to be reallocated in 0.75 hectare holdings to eligible claimants (e.g. children of original
farmers). 

Finally, it should be noted that the ID expects considerable work will need to be done on channelreconstruction because the plan to change to continuous flow operations after rehabilitation means
that more control will have to be maintained over volumes of flow throughout the system. Thus,channel bunds will need to be reshaped or restored, and more cross-regulators will have to beprovided to maintain sufficient head in long channel reaches. Heavy machinery will be used inD-channel reconstruction, but a good deal of hand labor will be required on field (tertiary)channels. To reduce project costs, no budget allocation was made to pay reconstruction work at thetertiary cLannel level; instead, it has been assumed that farmers will participate in the project byfreely contributing their labor here. However, the farmers were not previously consulted about thispolicy even though it is clear that if tertiary rehabilitation is not done effectively, much of the benefit
of the ID's investment in rehabilitating the primary and secondary system will be lost. 
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Phases of Play 

REHAB can be used by one or more teams of individuals or in a "stand-alone mode" by a singleindividual. Both types of play are described in this section. As suggested in the introduction, 
group play using interdisciplinary teams is an effective means of bringing different perspectives
into the identification and problem-solving process associated with rehabilitation of an irrigation
system. On the other hand, the advantage of stand-alone play is that participants can proceed at
their own pace without being distracted by group process. 

The operatio:ial objective in REHAB is for participants to formulate a plan - within budget/time
constraints - for rehabilitating a hypothetical secondary channel command area (called AB-99) that 
will: 

1. Resolve inigation /water supply problems existing within the command area; and 

2. 	Facilitate improved efficiency and equity in distribution of scarce water resources at all 
levels of the irigation system. 

The proposed rehabilitation plan should also produce: 

3. 	 Fewer problems in implementation because potential difficulties and resistances will have 
been identified and anticipated; 

4. 	More favorable prospects for securing farmer cooperation with and participation in the 
project; and 

5. 	 Increased opportunities for farmer acceptance of responsibility for operating and 
maintaining their part of the system after project compl.,tion. 

In REHAB the rehabilitation process proceeds through six sequential phases. They are: System
Introduction, Information Acquisition, Preliminary Design, Farmer Meeting, Final Design, and
Evaluation. These phases are detailed below. 

1. 	 System Introduction 

Users of REHAB should first read the extensive system background information provided
(beginning on page 12) as well as the discussion of rehabilitation objectives and design
criteria (beginning on page 14), in order to become familiar with the AB-99 irrigation
system and the community which it serves. Next, using the Environment Description
Mcdule software, the participants are able to further develop their understanding of the 
system and the community. Simply reading about AB-99 is not sufficient since users may
be unfamiliar with irrigation systems and the types of communities which they serve. What
is required is a more visually illustrative presentation which will provide the REHAB
participant with a depth of understanding approaching that which would be obtained by
actually visiting the irrigationsystem andspending time in the community. The software is
particularly effective here, since its graphical orientation helps the user to form the
appropriate mental images. Use of the Environment Description Module is detailed in 
Chapter 3. 

13 



2. 	 Information Acquisition 

After reviewing all of the information provided up to this point, participants use the 
Information Acquisition Module to gain the additional information they need to develop their
rehabilitation plan. While the operation of this software module is detailed in Chapter 3 of
this manual, it is worthwhile to make a few comments at this time. 

Available information is broken down by category and by source. The use of information 
categories is helpful, insofar as these categories provide a logical framework within which 
to think about the system. The following information categories are used: 

a) Structures and Channels
 
b) Soils and Topography
 
c) Settlement Infrastructure
 
d)Land Tenure
 

Information is also classified according to source, i.e. the means by which the information 
is to be obtained. There are three sources of information in REHAB: 

a) 	Farmer - Information is obtained from the farmer by informal consultation or"walking the channel" with farmers. This source is normally quick and inexpensive,
but information, though often more abundant, is sometimes not readily quantifiable.
Information obtained using farmers as the source may also be less reliable than
information acquired using other methods. 

b) 	Reconnaissance - Information is acquired by systematic observation and rapid
appraisal of the field level situation; not as costly as a detailed survey (see below) but
information is generally less exact and less abundant. On the other hand, information 
obtained by reconnaissance may be more exact - albeit more costly - than information 
gathered from farmers. 

c) 	 Survey - Detailed surveys yield the most precise information but often entail a
considerable expenditure of both time and money since technical data collection can 
only be done by trained professional staff whose numbers are limited. In many cases 
- e.g. determining the locations of the primary settlement areas - such precision is 
unnecessary and the information is best obtained from the farmers or a
reconnaissance. At other times - for example, when trying to determine accurately the 
topography of the system - a detailed survey is called for. 

Finally, the amount of information a team or individual user can obtain is restricted by
budget constraints built into the Information Acquisition Module. These constraints are
intended to simulate "real world" conditions where resources (finances, skilled personnel,
time, etc.) are often scarce or limited. Thus, each team or individual can spend no more
than 125 units in the course of acquiring information. Note that these "units" do not 
correspond to any particular monetary system, but only serve to measure the relative worth 
of information. 
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3. 	Preliminary Design 

Here, REHAB participants develop their preliminary plans for rehabilitating the AB-99 
system; information gathered in all previous phases should be used here. Users organized
into teams should develop a single team plan through group discussion and synthesis.
Since this isa preliminary design subject to further revision, users may want to prepare this 
plan in rough, outline form. In general, this will entail: 

a) 	Listing both technical and non-technical system problems which have been identified 
in phases 1 and 2, and 

b) Suggesting some tentative solutions to these problems, if necessa'y using maps and 
other printed materials obtained from phase 2. 

Although it is not encouraged, a preliminary rehabilitaCon plan may propose to deviate from
prescribed objectives and design criteria; in each instance, a sound justification must be 
provided for doing so. 

4. 	Farmer Meeting 

A 	simulated meeting occurs with AB-99 farmers to consider the proposed rehabiiitation 
plan. The primary intent of this phase is to allow the farmers to express their views
concerning the system rehabilitation, so that where possible the farmer's ccncerns can be 
accounted for in the final design. What actually occurs, is that the Farmer Meeting Module
displays a number of statements drawn from a large set. These statements are called
Farmer Viewpoints and express the concerns of one or several farmers (though not 
always those of the majority of water users). An additional function of this phase is to
provide REHAB participants with less technically oriented information which cannot be 
obtained using the Information Acquisition Module. 

In lieu of or in addition to this simulated farmer meeting, individuals familiar with the
AB-99 system can act as farmers, expressing their concerns about the proposed
rehabilitation plan. The advantage of this approach is that participants can question the
farmers as well as vice versa. In particular, questions of a social or political nature are best 
resolved by these surrogate farmers who can be asked such questions directly instead of 
having to make inferences based on the software generated viewpoints. 

5. Final Design 

This is an opportunity for each team or individual to revise its preliminary rehabilitation plan 
as a consequence of the Farmer Meeting. These final designs should incorporate maps and 
diagrams where appropriate. Note that the computer need not be used for this phase. 

6. 	Evaluation 

In this phase, each final rehabilitation plan is formally presented for group discussion and 
critical analysis. The justification for any deviation from stated rehabilitation objectives or 
design criteria also should be reviewed carefully. 
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One possible way to evaluate the likely success of each design is to consider how many ofthe main problems in the AB-99 system were identified and effectively dealt with by therehabilitation plan. However, the objective of this evaluation phase is not to differentiate awinner among the various rehabilitation designs, but rather to provide REHAB participantswith feedback concerning the creativity and thoroughness of their rehabilitation proposals. 

If REHAB is to be used by one or more teams of individuals, then it is useful to have a"gamemaster" who possesses sufficient knowledge of REHAB to allow him/her to guide the teamsthrough the various phases of play, enforce time/budget constraints, resolve contested issues, andso forth. If, on the other hand, REHAB is to be used in a "standalone" mode by a singleindividual, then it is suggested that a slightly different approach be taken with regard to the abovephases. Such standalone play in essence follows these phases except that the evaluation phase perse is eliminated. Instead, the participant might, for example, be required i hand in a final designas part of his/her course work. Standalone use is often more realistic in situations where it isdifficult to coordinate the necessary equipment and individuals. If REHAB is to be played inteamsit is desirable not to attempt to go through all of the phases in a single session, but instead group thephases in a logistically feasible manner (the entire process will certainly require more than threehours). Phases three and five can be done on the participants own time since the computer need notbe accessed. Finally, these phases of play are "suggested" and should not be consideredimmutable. It was our intention to make REHAB quite flexible in its possible uses, so by all means 
use your imagination! 
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Chapter 3. Software Operating Instructions 

REHAB Start-Up Procedure 

If you have not performed the step-by-step procedure "Preparing REHAB For Use" in Chapter 1,do so now. These 	steps must be followed in order that REHAB work properly. Having done so, 
you are ready to start-up REHAB as follows: 

Iportant: If you have purchased the RAC and intend to use the automatic slide access 
capability of REHAB, then before proceeding you should follow the instructions
in Appendix A of this manual. This appendix contains step-by-step instructions 
for configuring REHAB for use with the RAC. 

Single and Dual Diskelte Systems 

1. 	Insert your working copy of IRRIGATION REHAB in drive A. 

2. 	 Turn on the computer or if the computer is already on, perform a system reset by holding
down the CTRL and ALT keys and then pressing the DEL key. DOS will be loaded and 
you will be prompted to enter the date and time. After doing so, the DOS prompt A> will 
appear. 

3. 	Continue with step 3 below. 

1Hard 	 Disk Systems 

1. 	Turn on the computer or if the computer is already on, perform a system reset by holding
down the CTRL and ALT keys and then pressing the DEL key. Wait for the DOS prompt
(usually C>) to appear. 

2. 	 Access the REHAB subdirectory by typing
 

CHDIR \REHAB
 

3. 	 Start the program by typing
 

RE HAB
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4. 	After a few seconds the introductory logo will run and then the REHAB root menu will 
appear (Figure 2). Ordinarily, the logo will only run the first time REHAB is executed afterthe computer is turned on; if you exit REHAB and then restart the program the logo will notbe executed. To run the logo again without turning off the computer you must start the 
program by typing 

REHAB LOGO 

This is one of the REHAB start-up options. Refer to Appendix B for a detailed discussion 
of these options. 

5. 	As with most REHAB menus, commands are issued by typing the brightly highlighted letterin 	 the desired menu item. For example, for the root menu, pressing E starts theEnvironment Description Module, Pressing I starts the Information Acquisition Module,pressing F starts the Farmer Meeting Module, and pressing Q causes the program to
terminate (the program can also be terminated at any point in any of the modules, by holdingdown the CTRL key and typing either C or BREAK). Note that the highlighted command
letters can be typed in either lower case or upper case; REHAB recognizes both. 

I R R I G ATI O N REHAB : RootMenu 

Environment Environment Description Module 
Information Information Acquisition Module 

Farmer - Farmei Meeting Module 

Quit - Return to DOS 

Choose a command using the highlighted letters: 

Figure 2. REIHAB Root Menu 
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Environment Description Module 

The purpose of this module is to acquaint you with the basic aspects of the AB-99 irrigation system
and the community which surrounds it. Using textual material in conjunction with maps and othervisual aids, you are given a "tour" of the system. Furthermore, if the Relay Adapter Card (RAC) is
installed in your computer it becomes possible for the computer to automatically access the REHAB
slide set, which is meant to accompany the maps and text. The background information presentedin this module is chosen so as to encourage you to explore the system further using the Information
Acquisition Module. In the course of this exploration process many of the system "problems" not
revealed in the Environment Description Module can be discovered. 

Terms and Concents 

It is necessary to define certain terms and concepts before preceeding to discuss the menu 
commands in detail. 

Frames 

The operation of this module is quite straightforward - it involves displaying a series of information
packets or frames in a predetermined sequence. There are two types of frames: graphicsframes consist of maps, text, and visual aids such as circles and arrows (which appear on the 
maps as in Figure 3). Since only a limited amount of text can be included in a graphics frame(roughly 70 words), text wnere aframes are used large amount of textual material must be
conveyed and maps are not required (Figure 4). Frames of both types reference slides in the 
REHAB slide set. 

Menus 

There are two types of menus which occur in this module: the module menu is the first menu to 
appear whei. the module begins (Figure 5). The frame menu appears at the bottom of everyframe (bottom of Figure 4). The commands which constitute these menus are discussed below. 

Slide Indicator 

Displayed in the lower left comer of each frame is the number of a slide which accompanies that
frame; this is the slide indicator. Note that in many cases more than one slide will accompany
each frame; the slide indicator will change appropriately to reflect this fact. 

The Module Menu Commands 

The following commands are accessed from the module menu: 

Begin 

This command will start the frame sequence beginning with frame #1. 
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Continue 

Continue resumes the frame sequence at the last frame which was accessed, i.e. the frame which 
was being viewed when you left the frame menu in order to access the module menu. 
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Figure 3. Environment Description Module Graphics Frame 

Any
 

This command allows you to access any frame in the sequence by simply specifying the number of
the frame which isdesired. The frame sequence continues as though you had started at that frame.

In this way you can skip to parts of the frame sequence which are of particular interest.
 

Quit
 

This Quit command returns you to the REHIAB root mzenu.
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The Frame Menu Commands 

The following commnds are accessed from the frame menu: 

Next 

This command accesses the next frame in the sequence or, if the current frame refers to additional
slides then Next changes the slide indicator accordingly, without moving to the next frame. 

Overall, the general physical condition of the irrigation system, 
including the AB-99 sub-system, is now very poor. Rehabilitation is 
clearly necessary. Channel beds are typically higher than designed 
because cf accumulated silt; channel embankments are significantly 
eroded from their original profile as illustrated in this slide. This 
erosion is in part the result of human and animal traffic seeking access 
to water for non-irrigation purposes. Notice the buffalo in the 

background.
 

#17 Next Prior Quit 

Figure 4. Environment Description Module Text Frame 

Prior 

This command accesses the prior frame in the sequence or, if the current frame has referenced
multiple slides then Prior causes the slide indicator to reference the prior slide, without moving to 
the prior frame. 

Up Arrow/Down Arrow 

The up and down arrow keys (located on the numeric key pad on the right hand side of the
keyboard) are used to focus the projector. The Up Arrow moves the lens in one direction while 
the Down Arrow moves it in the opposite direction. Note that this command only applies - and 
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in fact will only appear on the frame menu - if the RAC is installed, REHAB is properly configuredfor automatic slide access, and the projecor being used has a remote focusing capability. AppendixA contains step-by-step instructions for setting up REHAB for automatic slide access using the
RAC. 

Quit 

This Quit command returns you to the module menu so one could, for example, use Any to accessa particular frame. Continue will cause the frame sequence to resume, beginning with the frame
from which Quit was issued. 

Environment Description: Module Menu 

Begin - Start the Environment Description Module 
Continue - Return to frame last accessed 
Any - Access a specified frame 
Quit - Return to the REHAB root menu 

Coose a command using the highlighted letters: 

Figure 5. Environment Description Module Menu 
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Information Acquisition Module 

After using the Environment Description Module you should have a basic understanding of the
irrigation system and the community it serves. The Information Acquisition Module allows you to
build upon that understanding by discovering aspects of the system not revealed in the first module.
It is up to you to choose the source and type of information so as to discern the various system"problems" which have necessitated rehabilitation. 

Terms and Concepts 

Before proceeding to describe the various menu commands it is necessary to define a number of 
terms and concepts which are employed throughout the discussion which follows. 

Information Units and the Index 

Most information about the AB-99 irrigation system is contained in a series of smil data packets
called Information Units (IUs). Each IU consists of textual information, maps, and graphical
aids such as circles and arrows used to point out certain areas on the maps. In addition, access to
these JUs is facilitated by the use of an index; for each IU there is a corresponding index entry
consisting of a one line description of that IU. The index is organized in the following manner:
first the index entries are grouped by category, for example, information pertaining to soils and 
topography; second, within each of these categories entries are grouped according to source, i.e.
the means by which the information may be obtained. These sources of information include the
farmers themselves, a reconnaissance, and a survey. The topic of source and category is
discussed in greater detail on page 31. Portions of the index appear in the index area of the screen
(see discussion of the screen areas below) and provide the means by which to select the LUs you
will access. 

Screen Areas 

As shown in Figures 6 and 7, there are three major areas of the screen. The status area is 
delineated by the large box in the lower right of the screen and contains a number of lines which
define the status of the module. Towards the top of the screen is a horizontal rectangle which
defines the menu area. All of the menus appear in this area as well as the command prompt
which always appears on the top line of the menu area. The index area is defined by the large
box in the lower left of the screen and is used to display index entries and associated parameters
such a cost. 

Modes of Operation 

This module operates in two modes. In the selection mode the selection appears in themenu 
menu area and the index is displayed in the index area seven entries at a time with the associated 
costs appearing to the right of each entry. These seven entries all come from the category and 
source indicated in the status area. By using the cursor movement keys one can view additional
entries from that category and source. The category and source from which the displayed entries 
are taken can be changed using the appropriate menu commands. To select an entry for potential
display, move the red rectangular window over the desired entry using the up and down arrow 
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keys and then press the space bar. A triangulqr mark will appear to the left of the selected entry,indicating your choice; this is called markihg an entry. Up to 14. entries from various categoriesand sources may be marked in this manner at any one time. Note that no information is actuallydisplayed at this point; the marking process simply defines a set of selections. Some or all of thelUs corresponding to these selections can be displayed when you enter the display mode. In thedisplay mode, all of the index entries which were marked while in the selection mode are groupedtogether in the index area together with one of the three letters F, R, or S, used to indicate the 
source for that selection. 

Choose one of the following using the highlighted letters 
Category Change the information category

Source Change the information source
 
PgUp PgDn : Scroll index entries up or down seven
 

" Move window up or down by one
 
Space Bar: Select/unselect the windowed index entry

Quit : Return to the module menu
 

Channel System Outline Map 0 Menu : Selection
Farm Map 0 Team: 1' D-Channel Conditions 0
Conditions of Field Channels and Turnouts 0 Potential Cost 11D-Channel Structures 8 Categ : Channels
Drainage Channel Anicuts (2) 3
Authorized Farm Turnouts 0 Source Farmer 

Figure 6. Information Acquisition Module Selection Mode Screen 

The display menu appears in the menu area and the status area is modified to reflect the modechange. At this point you can access the Us corresponding to any or all of the selections which appear in the index area. Large maps, small maps with accompanying text, and composite mapscan be displayed using the appropriate commands. Note that in this mode entries can be marked justas they were in the selection mode, though in the display mode th' purpose of marking is to specifythe Us which will be accessed in the process of constructing the composite map. The details of theinformation display process are discussed in the section on display menu commands which begins 
on page 33. 
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Teams 

As discussed in 'ihapter 2 of this manual, REHAB can be ,ised by individuals or by groups ofindividuals organized in teams; up to four teams can access this module. Actually, only one team 
can access the module at any one time (the so-calied active team) but another team can quicklytake control by changing the active team using the Team command (see page 30). It is important torealize that when the active tevm is changed all relevant information concerning the status of theoriginally active team is retained internally, so that when the orig nal ream resumes its use. of themodule, it will appear as though its progress was never interrupted. When the module is beingused by a single individual all of this is irrelevant and the active team is usually set to one (the
default). 

Choose one of the following using the highlighted letters 

+4: Move window up or down by one 
Space Bar: Mark/unmark windowed index entry for inclusion in composite map
Composite : Construct a composite map
Text/Large: Display text map or large map corresponding to windowed entry
Print : Print whatever is shown on the screen 
Quit : Return to the module menu 

Channel System Outline Map F Menu : Display
D-Channel Conditions R 
Conditions of Field Channels and Turnouts S Team : 1 

Actual Cost : 25 

Figure 7. Information Acquisition Module Display Mode Screen 

Maps 

There are several points which should be understood with regard to the REHAB maps. The same maps may appear in many IUs. Also, maps included in an IU may be of two types: conditional
and unconditional. Unconditional maps are displayed whenever the IU containing them is 
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accessed. However, a conditional map is shown only if you have already displayed an IU whichcontains the same map marked as unconditional. Thus a map which would not ordinarily bLdisplayed when an IU is accessed will be included as a further visual aid if that map has beendisplayed - and hence paid for - through the accessing of another IU. Note that text informationand graphical aids that are part of an IU are alw.!Ys unaconditional; they are always displayed when a 
text map is requested. 

Module Menu Commands 

At this point it is appropriate to discuss the various menu commands in detail. Let us begin withthe commands in the module menu, which is the first menu to appear when the module begins. 

Choose 

This command causes the module to enter the selection mode. The information selection menu willreplace the module menu and seven index entries are written in the index area of the screen. Adetailed description of the commands in the information selection menu is found below. 

Display 

This command causes the module to enter the display mode. The display menu will replace themodale menu and the information which has been selected in the information selection mode isgrouped in the index area. It is from this point in the module that information is actually displayed.
A detailed description of the commands in the information display menu is found below. 

Team 

This command allows you to select which of four teams will be the active team, i.e. the team which can select, display, retrieve, etc. information. All selections, costs, and all other associatedparameters are managed separately for each team and retained internally. Therefore, it ispossible toswitch from one active team to another and yet allow the originally active team to resume controlwithout having to redo any of its work. Note that information in the status area applies only to the 
active team. 

Save/Retrieve 

Save stores the active team's selections on the disk. Previously savedselections areoverwrittenand thus lost. It is not necessary to save a team's selections before changing the active team; theyare saved internally until the module terminates, i.e. you return to the root menu or leave REHAB
altogether. On the other hand, it is necessary to Save if a team wishes to retain a set of selections even after the module has terminated. Note that all marked TUs are saved to the disk, regardless of
whether they have actually been displayed, 

Saved selections can be recalled at any time using Retrieve,which first Unselects (see thediscussion of this command below) - unmarking any entries which were marked while in theselection mode - and then marks those entries which correspond to the ones being retrieved. 

26
 



Unselect 

This unselects all of the selections of the active team; all marked entries are unmarked to reflect this 
fact. Unselect does not erase the diskette file containing selections previously stored using Save. 

Quit 

This command returns you to the REHAB root menu. 

Selection Menu Commands 

Note that the selection menu is accessed by selecting Choose from the module menu. The selection 
menu consists of the following commands: 

Category 

The available information is grouped in four major categories which are listed in the menu area of
the screen when this command is invoked. After you select a category, the index area is filled with
the first seven index entries in that category and from whatever source has been selected using the
Source command. By grouping the index in categories it is easier for you to decide on a set of 
selections. 

Source 

Information within the abovementioned categories is available from three different sources: the
farmer, a reconnaissance, and a survey. Note that not every index entry can be obtained from all
three sources. After selecting one of these sources the index area will be filled with seven new 
entries from the chosen category and source. 

PgUp/PgDn 

These keys scroll the entries in the index area, so that a new set of seven entries appears (unless not
that many new entries exist!). This is the quickest way to inspect a set of index entries from a 
given category and source. 

Up Arrow/Down Arrow 

These keys move the window up or down by one. The window is the red-colored rectangle
which covers a single index entry at a time and determines which entry can be marked or 
unmarked. 
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Space Bar
 

Pressing the space bar marks the index entry in tile window as indicated by the triangular mark
which appears to the left of the entry. If the windowed entry has already been marked then this
action unmarks the windowed entry and the triangular mark is remo, ed. When the display mode is
entered the index entries marked in this manner will be grouped together in the index area so that
the IUs corresponding to these entries can be accessed. 
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Figure 8. A Text Map..k 

Quii 

This command returns you to the module menu. 
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Display Menu Commands
 

The following commands are accessed from the display menu:
 

Up Arrow/Down Arrow
 

These keys move the window up or down by one. The windowed index entry can be

marked/unmarked and the RIU corresponding to this entry can be accessed.
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Figure 9. A Large Map 

Space Bar 

Pressing the space bar writes a triangular mark to the left of the windowed index entry. If thewindowed entry has already been marked then this action removes the mark. The purpose of 

29
 



marking entries in this manner is to permit you to determine which maps will be included in the 
composite map. See page 36 for a detailed discussion of the composite map. 

Composite 

This command constructs a composite map based on the set of maps contained in the IUs
corresponding to the marked entries. Once the composite map is drawn, pressing any key returns
the user to the display menu. The composite map is constructed by inspecting the Is
corresponding to the marked index entries and superimposing on the screen any unconditional 
maps which appear in those IUs. Conditional maps which have already been seen will also be
included. In general, the more marked entries the more costly the composite map. An example of a
composite map is shown in Figure 10. For more information, se, "The Cost Assessment Protocol 
For the Composite Map" on page 36. 

Text/Large 

Both commands access the IU corresponding to the windowed entry. Text displays a split graphics 
screen with the applicable maps drawn on the right and the text on the left (the so-called textmap). Large displays the same maps without text and using the entire screen. Once a large or text 
map is drawn, pressing any key returns the user to the display menu. Examples of a text map and a
large map are shown in Figures 8 and 9. The cost assessment protocol for text maps and large 
maps is described below. 

Print 

This command has the same effect as pressing the PRTSC key on the keyboard; using this
command, any text, maps, lists, etc. being displayed will be printed as they appear on the screen.
In order for this to work you must be in the display mode, but it is not necessary for the display
menu to be present (e.g. a text map could be on the screen). Note that with the current version of
the haidcopy routines you must wait for the printer to stop before continuing. For a graphics 
screen this can take up to three minutes. 

Quit 

This command returns you to the module menu. 

The Cost Assessment Protocol 

In order to provide some indication of the relative time and difficulty involved in obtaining various
pieces of information, each IU is assigned a "value" (these values denote a relative cost and have no
actual monetary significance) which appears to the right of each index entry while in the selection 
mode. 

In the selection mode the status area includes a line which tells you the potential cost of all the
index entries which have been marked. This value is simply the sum of the values of those entries 

30
 



which are marked but not paid for; that is, the addftional charge which would be assessed if each ofthe marked entries was actually displayed. It is important to realize that you are not charged forselecting an entry (by marking it while in the selection mode), but are charged once the IUcorresponding to the marked entry is actually displayed. Furthermore, once charged for an IUaccessed using the Text or Large commands you are never again charged for the same IU even ifthe module orREHAB itself terminatesand is restarted. This is so because a cumulative account ofall IUs which have been accessed by each team is stored on the disk; the net effect is that a team 
cannot be charged twice for accessing the same IU. 
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Figure 10. A Composite Map 

The actual cost which has been assessed based on the lUs actually displayed appears in the status area of the screen while in the display mode. Using the Text or Large commands while in theinformation display mode will simply add the value of the windowed index entry to this actual cost,
but only if it has not already been paid for. 
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Each team or individual is allowed to spend up to 125 units. After 100 units have been spent, the
module issues a warning whenever the user attempts to display information which would increase 
the 	participants actual cost. If the user attempts to display information which would cause the
actual cost to exceed 125 units, the module will prevent access to this information and display a 
message. 

The Cost Assessment Protocol For the Comnosite MaU 

The cost of a composite map is calculated by summing the values of every selected IU which
fulfills this condition: at least one of the maps in that IU is an unconditional map which has not
been seen previously. The appearance in this IU of a channel system outline map (Figure 1) or
farm map (Figure 11) is not considered sufficient to fulfill this condition because both are so basic
that their inclusion in the composite map provides too little additional information to warrant
charging you for the IU. It is important to note that once you are charged for an IU by virtue of its
having met the above condition, then as would be expected, subsequent access using Text, Large, 
or Composite is free of charge. 

Cost Clearing 

The only exception to these cost assessment protocols is that it is possible to clear all parameters
pertaining to a team's accumulated actual cost using a "hidden" command. Note the following: 

1. This command can only be accessed from the module menu. 
2. 	 The command is a Z (for Zero) followed by a 1,2, 3 or 4; e.g. Z3 clears the costs for 

team #3. 

3. 	If ZA (Zero All) is entered, then the costs for all teams are cleared. 

4. 	This command does not appear on any of the menus, thus it is a hidden command. 

5. 	The effects are irreversible! 

In general, this command should only be used when an entirely new REHAB session is being
started and you are therefore justified in clearing all of the parameters. 

The On-Line HeD System 

Help files are provided as a convenient supplement to this documentation. Though the help
command does not appear on any of the menus, in fact, help may be obtained from any point in the
module except when the screen is in the graphics mode (when maps are being displayed). Help can 
be obtained in one of two ways: 
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1) Press H followed by the highlighted letter of a command which appears in the menu 
currently being displayed. This will give you immediate information concerning that 
command. With this method help may only be obtained for commands appearing in the 
menus. To return from the help text press any key. 

2) Press 1111, which will display a list of all topics for which help is available. 
To access any of these topics enter the highlighted letter or press the ENTER key to go
back to where you left off. Note that some topics are not commands per se (e.g. the 
discussion of the cost assessment protocol), and can therefore only be accessed using
this method. To return from the help text press any key. 

:B ­

................. -- ­
..... 13F 1" 2 3-2 3 

-L-jL ....... ,"2 ,3 4 ............
..... ....... 1 5 2 2.i 2/7 -I
 
........... , 1"4
I.~ 5,"'"'" 32 ~ 1 

1F igur The21F2rm Map 

''.........................'" 
33
2 ( ° II... '", I'43 

5"% ............... ,,".. 3 


jL 25. 3 
I4 4 

.......4.. 4
 

Figure 11. The Farm Map 
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Error Traooing 

In most cases, a user error will not cause the module to terminate; instead, a blinking error message
will be displayed in the status area of the screen. The following conditions will invoke these error 
trapping routines: 

1. Nothing Selected - An attempt has been made to go into the display mode when 
nothing has been selected. 

2. Too Many Selections - A maximum of 14 index entries can be selected at any one 
time. In order to be able to select the entry which caused the error you must unmark 
some other entry and then mark the desired entry. Another approach is to select and
display a set of entries, Save that set, Unselect, then select and display another set 
of entries. 

3. Nothing To Save - An attempt has been made to save a set of selections when 
no entries have been marked. 

4. Nothing To Retrieve - An attempt has been made to retrieve a set of selections 
when no selections were previously saved. 

5. No Marked Entries - An attempt was made to construct a composite map when no
index entries have been marked for inclusion. 

6. Fatal Disk Error - A non-recoverable disk error has occurred and the module must 
terminate; ordinarily, this should never occur. 

7. Nothing To Unselect - An attempt has been made to unselect when there are no 
marked entries. 
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Farmer Meeting Module 

As discussed in Chapter 2, "Phase,: Of Play", the purpose of this module is to present you with some number of viewpoints; each viewpoint is a paragraph of text which expresses a complaint,
concern, inquiry, etc. of a farmer concerning the proposed rehabilitation of AB-99. 
When the module begins, the module heading will be displayed and the following prompt will 
appear
 

Are you playing as a member of a team (Y/N)? 

En.,r a Y if REHAB is being played in teams or an N if it is being used in a standalone mode(pressing the ENTER key will have the same effect as pressing N). If you answer yes to this 
prompt then a second prompt will appear 

Which team (1-4): 

Enter a number between one and four arid press ENTER. After these two prompts are displayed 
the screen is cleared and the main section cf the module begins. 

The first time that this module is used you are presented with a random selection of between 4 and10 viewpoints which are choosen from a larger set. On subsequent use of this module, users from
the same team are presented with the same set of viewpoints. Even if you are playing in astandalone mode you will still be presented with the same set of viewpoints each time you use thismodule. The point of this is to ensure that users have access to a strictly limited number ofviewpoints and that users from the same team are presented with the same set. The only way to
overide this restriction is to use a "hidden" command; note the following: 

1. 	This command is accessed from the menu which appears at the bottom of the screen 

(bottom of Figure 12). 

2. 	 This command is executed by entering a Z. 

3. 	 This command will cause a new set of viewpoints to be choosen, and this new set will
be the one which is presented on subsequent use of the module. 

4. 	This command does not appear on the menu - thus it is a hidden command. 

5. The effects are irreversible, i.e. the original set of viewpoints cannot be retrieved! 

In general, this overide should only be used when an entirely new REHAB session is being started 
and you therefore desire a fresh set of viewpoints. 

During the main part of the module (after the two initial prompts) the randomly chosen set of
viewpoints is displayed one at a time, on command (see Figure 12). The viewpoints are displayedin the large middle section of the screen and are double spaced if there is sufficient room. The
command menu appears at the bottom of the screen and provides the means by which you control
the accc.-sing and printing of the viewpoints. The menu commands are discussed in detail below. 
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In addition to the command menu the bottom of the screen has two status areas - at the far left and
the far right. The two numbers in the status area at the far right tell you how many viewpoints are
in your set and which viewpoint from that set is currcently on the s,.reen. For example, if this status 
area looks as follows 

2 of 7 

then there are a total of seven viewpoints in your set and the second one from that set is currently
showing. 

Much has been said about irrigation water - how it is used, and how it 
must be conserved so that crops can be grown with less issue of water. 
But my fields are at the end of these channels and I get my water from 
the drainage channel (This farmer developed land for paddy cultivation 
in the drainage area which was left outside the command area of AB-99 
when the system was originally constructed). So if you reduce the flow 
In the distributary channel, there will be less water for me and other 
farmers in my area. Cur crops will suffer. We cannot irrigate from 
any field channel because there is none that serves our fields, and you 
have not proposed a new field channel to supply our area. What will 
happen to us and our fields that are already short of water after this 

project? 

#14 Next Prior Print Quit 6 of 9 

Figure 12. Farmer Meeting Module Screen 

The number in the far left status area is simply the position of the currently displayed viewpoint in
the complete sequence of viewpoints contained in the viewpoint file on the diskette. This number is 
primarily for reference purposes. 
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The Menu Commands 

There are four commands, all of which are issued by pressing the highlighted letter in the 
command: 

Next 

This command causes the next viewpoint in the set to be displayed in place of the one which iscurrently showing. Note that if the last viewpoint in the set is showing then Next causes the firstviewpoint to be displayed; thus, using Next, you can continuously cycle forwards through the set. 

Prior 

This command causes the displayed viewpoint to be replaced by the prior one. Note that if the firstviewpoint in the set is showing then Prior causes the last viewpoint to be displayed; thus, using
Prior you can continuously cycle backwards through the set. 

Print 

This command prints the viewpoint which is currently showing. Printing a viewpoint in thismanner takes about 20 seconds depending on the printer which is attached. Note that you must
wait for the printer to stop before continuing. 

Quit
 

This command exits the Farmer Meeting Module and returns you to the root menu (Figure 2).
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Appendix A. Using REHAB With The Relay Adapter 
Card 

One of the more innovative features of IRRIGATION REHAB is its ability to automatically access 
slides when used in conjunction with the Relay Adapter Card (RAC). Many of the social and 
technical aspects of irrigation systems and their associated communities cannot be adequately
conveyed using maps and textual information alone. In many such cases the use of slides is
essential if one is to form the appropriate mental images; thus, a special slide set is included with 
REHAB. In addition, an optional plug-in adapter card is available which has the ability to control 
most commercially available slide projectors (the card can be configured to control any slide
projector which has a remote control capability - that is, most of the projectors produced in the last 
twenty years) and software has been written which can randomly access any slide and even allows 
you to focus the projector from the keyboard (this is only possible when the projector has a remote 
focusing capability). The slide access process is completely automated so that, for example, you are
freed from having to locate the particular slide meant to accompany a map or text. Note that the 
RAC and a companion set of software utilities can be purchased seperately from REHAB. For 
detailed information on the RAC and these utilities refer to the User's Manual which came with the 
card. 

Note: In version 1.0 of REHAB only the Environment Description Module has the ability to 
access the REHAB slide set automatically. Subsequent versions of REHAB will most 
likely incorporate this ability into the Information Acquisition Module, so ihat slides 
could accompany the information provided by that module. 

If you have purchased the RAC then you should complete the following steps in order to configure
REHAB properly for use with the card: 

I. 	 If you have not already done so, install the RAC in your computer as described in the 
section of the RAC User's Manual, "Installing the Relay Adapter Card". 

2. 	 If you have not already done so, follow the step-by-step procedure in the section of the 
RAC User's Manual, "Preparing the RAC Utilities Diskette For Use". 

3. 	 Use Tahle 2 in the RAC User's Manual to determine the features of the slide projector you
plan to use with REHAB, and determine which of these features can actually be used, 
again using Table 2. Make a note of these features. 

4. 	 Read the short section, "PROJECTR in Detail" in the RAC User's Manual in order to 
familiarize yourself with the operation of the PROJECTR program. This program
performs all of the necessary functions (and more!) for getting your slide projector to work 
with REHAB. 

5. 	 The PROJECTR program is on the RAC Utilities diskette included with the RAC. At this 
point, you should start the PROJECTR program as follows: 
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Single and Dual Diskette Systems 

a) Insert the RAC Utilities diskette in drive A. 

b) Type PROJECTR. When the logo finishes executing thc rollowing message will 
appear 

Peri'orm a comprehensive configuration (Y/N)? 

Type Y in response. 

Hard Disk Systems 

a) Go into the RAC Utilities subdirectory you created during the RAC Utilities
preparation procedure (step 2 above) by typing 

CHDIR \RAC 

b) Start the program by typing PROJECTR. When the logo finishes executing the 
following message wid appear 

Perform a comprehensive configuration (Y/N)? 

Type Y in response. 

6. 	 As described in the operating instructions for PROJECTR, this comprehensive 

configuration process entails answering a series of yes/no questions starting with 

Do you wish to allow the projector to be accessed (Y/N)? 

AnswIr all of these questions based on the features you determined were available in step3. Incidentally, it is not necessary for slides to be in the slide tray during the configuration 
process. 

7. 	 After you have answered these questions the program will proceed to adjust the various
parameters which enable the RAC to access slides correctly. At various points in this 
process you will be asked 

WHICH SLIDE IS CURRENTLY BEING ACCESSED: 

Determine the number on the slide tray which corresponds to the tray sloi which is being
accessed. Type in this number and press ENTER. 

8. 	 When the comprehensive configuration is complete you will be returned to DOS, and asmall file will have been created on the RAC Utilities diskette called CONFIG.PRJ. Thisfile contains all of the parameters required by REIAB to access slides correctly.
CONFIG.PRJ must be on the same disk and in the same subdirectory as the REHAB files, 
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othervise, REHAB will not be able to read the parameLers contained in CONFIG.PRJ and
will assume that you do not wish to access slides; the menus and operation of REHAB will
be changed accordingly. Therefore, you must copy the file CONFIG.PRJ as follows: 

Single Diskette Systems 

a) Insert the RAC Utilities diskette in the diskette drive. 

b) Type COPY CONFIG.PRJ B: 

c) When prompted, insert the REHAB diskette in the diskette drive. 

Dual Diskette Svstems 

a) Insert the RAC Utilties diskette in drive A. 

b) 	 Insert the REHAB diskette in drive B. 

c) 	 Type COPY CONFIG.PRJ B: 

Hard Disk Systems 

a) Type COPY CONFIG.PRJ \REHAB 

9. 	 At this point, you should load the REHAB slide set into the slide tray. The slides are
numbered and must be loaded into the corresponding slots in the slide tray; otherwise,
REHAB will not access the correct slides. 

10. 	REHAB is now properly configured for use with the RAC. The REHAB slide set will be 
accessed automatically! 

Important: 	 This comprchensive configuration process must be repeated each time you
change projectors, even if you change to a projectorwith the same model 
number as the one you have been using. 
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Appendix B. REHAB Start-Up Options 

It is possible to control certain general characteristics of REHAB by including the appropriateoptions when you start the program. One start-up option has already been mentioned in theREHAB Start-Up Procedure on page 21; by typing REHAB LOGO when you restart theprogram, REHAB will execute the logo even though the computer has not been turned off.
Following is a summary of the start-up options: 

REHAB 

Starting Lhe program without using any options can have two possible effects: If the computer wasturned on immediately prior to start-up then the default condition is in effect; that is, 1) the logo isexecuted (if your display adapter has a graphics capability) and 2) the program operates in the 'Istmode (see below). On the other hand, if the program is being restarted without having turned thecomputer off, then 1) the logo is not executed and 2) the program will operate in whatever display
mode was in effect the last time the program was started. 

REHAB LOGO 

In this case, the logo will execute regardless of whether the computer has been turned off or not.As with all of the REHAB start-up options, the option (in this case, logo) can be typed in eitherlower case or upper case letters. Furthermore, spaces or other extraneous characters are permitted.The only requirement is that their be at least one space between the word REHAB and the option.Thus, all of the following are valid uses of the logo option and have the same effect: 

REHAB logo 
rehab LoGo 
ReHAb 
ReHaB 

xyzLOGOabc 
junk and lOgO more of it 

REHAB NOLOGO 

This option is used to prevent the logo from running when the program is started immediately after
the computer has been turned on. 

REHAB SLOW 

This causes the program to enter the slow (flicker-free) mode. If REHAB is exited andsubsequently restarted without turning off the computer, the program will continue to operate in the
slow mode unless the program is restarted using the fast option (see below). 
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REHAB FAST 

This causes the program to enter the fast mode. If REHAB is exited and subsequently restarted 
without turning off the computer, the program will continue to operate in the fast mode unless the 
program is restarted using the slow option. 

The fast/slow start-up options control the display writing speed of REHAB; the program operates
in both a fast mode and a slow mode. Why is it necessary to provide the ability to slow down 
the display writing speed when everyone agrees that snappy display writing makes a program more
pleasant to use? This option must be included because certain types of display adapters (the plug-in
cards which control the display) will flicker when high-speed display writing techniques are used.
Flicker is a regrettable phenomenon which is characterized by small white specks called snow
which appear on the screen whenever extensive changes are made to the image displayed on the 
screen. Specifically, the IBM Color Graphics Adapter exhibits flicker, while the Enhanced
Graphics Adapter does not. Other, compatible display adapters may or may not flicker. While 
many users find the snow to be tolerable (particularly if it has never beep pointed out to them!)
others do not. Therefore, REHAB has been provided with the ability io operate in a flicker-free
mode; unfortunately, eliminating the snow causes the display writing to be significantly slower. 

To determine the most satisfactory display writing mode the user might want to try both of them
and decide for him/herself. If your display adapter does not exhibit flicker then of course you
should always use REHAB in the fast (default) mode. 
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