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ABSTRACT

Land is the most impartant and wvaluable ol all resources availat lo 10 human
being. Land is probably the most limitad commodily in supply in Bangladesh
and thers{ore its distribution and wuse are of vital importance. The Cadastral Survey
(CS) maps produced for the areas of Banglandesh by the time British Government in
1914 are outdatad. Sinca that time thero have been two attempts, one during the
Pakistani period and the other after the liberation of Banlgadesh, to update the cada-
stral maps but no attempt was successful, The noed fora comruterized land infor-
mation system, possible benefifs of using this svstem., use of Land Information
Systems (LIS) in other countries, problems and prospects of LIS in Bangladesh are

discussed in this paper.

INTRODUCTION

Land is the reaning of life without which man could never have existed and on
which his coutinued existence and progress depends (Bins, 19563). Land is the source of
a1l material wealth. From it we get everything that we use of value, whether it be food,
clothing, shelter, metal or precious stones. We live on this land and to the land our bodies
or ashes are committed when we dia. Resources that had taken many million years to
accumulated have been squandered or allowed to waste away in a few decades, and thus
squandering and wastage are likaly to coutinue on an increasing scale whenever definite

measures to stop it are not undertaken (Bins, 1953).

Specific problems such as provision of housing for urban poor has also been linked to
management issues of land resources in the urban areas. “A review housing problem in
most developing countries reveals that the main problems ie not really shelter ... ... ...
one of the real barriers of affordable shelter ... is land ...” (Laquian, 1987).

It has been argued that the availability of land is the single most troublesome and

intrectable problem of economic development of all levels and in almost all sectors

(Doebele, 1983). Many of the problems In less developing countries like Bangladesh
stem from or are closely influenced by land tenure and / or land administration issues.
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Access to land. rights to land, who owns and occupies what land and where it is, and the
va'ue of land, aro all major problems to be fzcad. This applies to both urban and rural
areas. These issues are closely relatod to squatting problems, poverty eradication, rural
incoma disparities. supplying urban services and associated infrastructure, and environ-

mantal issues.

THE NEED FOR LAMD INFORMATION IN PLANNING AND MANAGENEMENT

The basic resource of a decision maker is the nocessary information hase. Al
dacision making shauld be based upan knowledge, of course, in turn is information based.
A planner (whether urban or rural) requires all the available relevant information which
helps him/her understand the existing environment, all tha causes and effects of the various
forces that shape our socio-physical enviroement before he/she can propose the future
plans which will achieve the desired goals cf the sociaty,

The most important resource for a planner, therefore is the availability of relevant
information. [t is equally important, if not more so that there should be easy access to
his information. Information that is difficult to access is of little use or no use. Availabi-
lity of information provides better understanding of the basic problems thereby better
decisions are possible. In Bangladesh, decisions are based on inadequate information
resulting in improper use of land resources. Most of these inadequacies are due to lack
of recently accessible information. The effect of these are more apparent in fast growing
urban centers in Bangledesh which are often noted for very poor housing environments,
inadequate transport, an imbalahced and inefficient distribution of services, and generally
incompatible and haphazard urban development.

An adequate land information system is vital in the proper planning and management
of land. It is from such compelling interest in land information aided by recent progress
in computer technology which has resulted in the development of the “Procedures * what
is now called GIS (Geographic Information Systems) or LIS (Land Infarmation Systems).

COMPUTERIZED LAND INFORMATION SYSTEMS

GIS/LIS may be defined as a computerized database systems in which data are
spatially indexed and upon which a set cf procedures operates in ordar to answer queries
ahout spatial entities in the database. Spatial entities are entries of items that describe the

location and shape of geographic features and their spacial ralationships to other features.

Technological advances in the computer i"dustry and particularly the ability to
handle graphics and image analysis initiated early work on the development of GIS in the
1860's. The conceptual framework of GIS / LIS accommodated many disciplines, which
neaded a computer-based information system for storing, retrieval and analysis of land
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related data or part of their decision-making processes. A modern GIS / LIS utilizes
numeric and textual data but it also has the significant additional capability of providing

a spatial view of all information. In other words it can store, create and display maps.

A useful distinction between GIS and LIS can be made based on existing literature
on current practice, Traditionally GIS has been usad to deal with land information at a
regional scale, while LIS has been applied mainly at the urban or local scale where there
1s often detailed property related information about land parcels available.

Data Types Used in LIS and Data Analysis

Data for input to LIS are typically acquired in a variety of formats, including graphic
and non-graphic information ( i. e. nominal data. descriptive or attributive data, and textual
data ). In a LIS. each spatial data type or theme is refferod as spatial data layer or data
plane which is capable of helding four possible types of geographic entities : points, lines.
surfaces and areas—enclosing lines or polygons. For each spatial data layer, spatial
objects may be encoded employing two basic techniques ; Raster mode ( using grid cells )
and vector mode ( using lines defined by exact co-ordinate points rather than grid cells ).
Entities are stored in raster mode or in vector mode. The raster mode is often preferred
since it 1s simple to analyze grid cells than the vector lines. Usually boundaries and maps
are first digitized in vector mode ( using a digitizing table ) and then converted to grid
cells,

The three principal classes of land info'mations commonly required by planners are :
(2) Natural resourcas ; (b) Socio-Economic conditions and (c) Property ( land-parcel )
level informations. LIS/GIS has the ability to integrate all these informations in achieving
successfnl analysis of land-related information.

Three main categories of data analysis are usually available to be derived from a
LIS system using graphic (mapping) and / or non graphic ( numeric and textual ) processing
of the information,

a) Spatial analys, including procedures such as polygon overlays ; cell overlays ,
connncting and neighborhood statistics ;
b) Measurement of line and area lengths ; point-to-point distance ; areas and

volumes ;
¢) Statistical analysis, forecasting. and modelling.
A LIS can display and produce maps, graphs and tabular information in a variety of

output media.

Application of LIS in Land Management

A very important aspect of the land managemznt procass is day-by-day operations
by land administrators, such as property conveyancing, property valuation, tax and rates
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collection, allocation of buildiug permits, development and management of utilities and

sgrvices, management of resources such as forestry, soils. agriculture, etc, administration of
land use and envirunmenial policies, and maintaining other activities that effect land res-

ources. A computerized LIS can assist a land administrator by providing easy storage,
updating, retrieval, analysis and mapping of information crucial for such administrative
activities. Most LIS applications ulilize some form of geographic or spatial analysis.
LIS’s of today can also be used to predict crop vyields, electricity demyd, financial flows,

automation of mapping, conducting elections etc.

LIS can therefore help improve containty of ownership, security of tenure in the
reduction of land disputes, in improved conveyancing, in simulation of land market,
sansitivity of credit, in achjeving more efficient and equitable lend taxation systems,
improvement in physical planning. efficient land resource management, etc. ( Dale and

Mclarrghlim, 1988 ).

Land Suitability Analysis Using LIS

Land suitability ( or capabilty ) analysis helps a planner to identify those areas
which are most suitable for particular uses under consideration. A series of maps are
first generated to show the ‘distribution of those factors that would influence the
suitability of the land use in question. These variables or factors are then assigned values

based on their relative importance. Resultant maps indicate the location and relative
importance of each variable according to its value,

Individual factor maps are overlaid physically by placing them on transparencies

which then forms a composite map showing the spacial spread of the combined effect of
those variables. It is then a ralatively straightforward task to locate areas exhibiting a

particular combination of factors which indicates the suitability of land for a particular use.

With the advent of the computerized LIS all required map overlay and land suita-
bility analysis may now be done using the computer. Instead of being transformed into
maps by hand, the geographic data are now convarted to computer readable format,
digitized. and the resulting information may be processed using software routines that
allow changes of scale, overlay, and the contextual production of land capability map.

Application of LIS In Other Countries

The technique developed in Nerth America when the Canadian GIS was first imple-
mented in 1964 ; the New York Land Use and the Natural Information System in 1967,
and then the Minnesota Land Management Information System which was implemented

in 1969.
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In Austraiis ¢l State GowrT gt hawe now slsbileed Ther oan LIS 0 alm-
rigtrate Slammg and meregerert Mer and msowsross.  The Site Govemment of Viclas
ras estabiashed LANCOATA whcr on carpeton weud prosde ofsrmalhon on ©

1. Detals of land gwmerst i and ol destrgtran,
2. Nags showey the boundaries of 3 oracerses of Vigtora.
3. Murcipst (local government) rates. 'and tax. awd mivations,

LANDDATA wild also pronnde 2 wiefy! servce a3 2 dtabase for mxiwvdals 2ad
organizations alike. State Goverment agencies and muncipsl 3nd rXing Worilies 29
currently the man users of the information ganerated by LAMDDATA, Ih the loog temma
howeves, &vyone in Victona requiring land mformation ( for, sey building 2 houss, of
develoong a property) wiil diwectly benefit from LANDDATA system. Ceriain propecsy
detasls wiil 2is0 be made avaiiable 10 benks and finencia! nstitutions for ose in celasion %0
ioans and securily. A public enguiry ssrvice will b established to provide mfonsation on
each property in the state from a single outiet.

In Msalaysia, a computerized Naztional Lend Infoomstion Systems to faciliiats land
managemant throughout the country began in 1982. n Pzpua New Guimca PNGLIS wes
mitisted in 1887 with the help of Mainframe computer and 300 microcomputers. A totzal
of 55 work stations will be supported throught the country to access the PNGLIS
(Hoorner, 1887). In Oman 2 systematic GIS decision study hes been camried out recenatly
for the purpose of establishing a National LIS. jn Thailand 2 mzjor project haes been
undertaken with assiztznca from World Bank and Australian Develspment Bureau to dewslop
a2 cadastrz]l and land rzgistration systemn., In Indiz 2 nztionwide Nztionzl Rasourcs
Informasion System is in the process of development using GIS/LIS techrology.

PROEBLEMS AND PROSPECTS OF LIS IN BANGLADESH

Land is probably the most limited commondity in supply in Bangladesh. The
ratio of land to population has already gonse up far beyend acceptable levels. Land in
Bangladesh, specially in the crowded urban centers, therefore deserves most attsation in
regard to its utilization. In this raspect the nesd for a LIS system in Bangladssh is
probably much more impartant for planning and managament than in countries like Australia -

whare land resourcas are far more abundant.

In 1914, tha then British Government produced the cadastral (CS) maps for all
paris of India, including the areas now forming Bangladesh to assist their revenue collec-
tion. Since that time there has teen two attempts, one during Pakistani period and the
other after the liberation of Bengladesh, to update the cadastral maps. Howaver, for many
areas the cadastiral version of 1914 is siill the most up to date. Although the existing maps
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are outdatad they still provide a usetul base map leading towards establishment of a com-
puterized Land Informajion System.

Establishment of a large, comprehensfve, and multi-tunctional LIS is vary costly
cxorcise which many developing countries could not alford. For example, even the digitiz-
ing the base maps at the land parcel level at a desired seale may take many years 1o
complete and represent a hugs cost 10 1)e government.

While achisvement of a comprehensive multi-purpose LIS is highly desirable,
Bangladesh may not simply be able 1o afford it. A more feasible approach for Bangladesh
would be to establish a progressive LIS that offors basic applications and which can be
updated when required.

Some of the key issues which need to be rasolved before it is possible to consider
developing a full scale LIS for Banladesh are consided below i

1. Reorganization of existing land recording systems to suit LIS;
2. An updating and digitizing of cadastral maps at considerable cost;

3. Sub-division of basit land parcels would complicate the operation of a LIS,
Existing land parcels can be sub-divided and sold individually thereby frag-
menting the original land parcel. This happens mostly as a result of inheritance
practices and inadequate legal protection against unlimited lard fragmentation.
In many other countries sub-division of basic land parcal is restricted;

4. The education and training necessary for the stalf responsible for maintaining
the LIS; |

5. A financial commitment to this huge task required at National Government
level;

f. The need for political will on the part of the Government ( and ultimately the
elite of the society) to achieve such a system. The question is whether the
elite of society are ready to place their property-related information in such
a system which can be easily accessed and analyzed 7

A systematic LIS design study is a prerequisite for establishing a LIS to decide on
the design and scope of the LIS. Such a study may take a year or so.

CONCLUSION

It may not be feasible to establish a comprehensive Natlonal LIS System for mana-
ging land resouices in Bangladesh in the near future unless international agencies is
available. In the meantime, however, low-cost small scale urban land information systems
could ba developed to stimulate and improve the overall decision-marking capability of a
local government. These systems would assist planners and other decision makers to
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address specific current problams in land management, housing, transport, and utility
services, and in the ovarall planning and management of the urban landscape.
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