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I ntr oduction

This essay is performed and compiled by Jonas Almqvist and Jenny Fergéus and based on our
Minor Fidd Study (MFS) in Sri Lanka during June and July 1999. The Swedish international
development and co-operation agency (Sida) issues scholar-ships that university students can
apply for in order to carry out a minor field study abroad during two months. These
scholarships aim at promoting students to seek knowledge about devel oping countries.

We wanted to work with some applications of Geographical Information Systems (GIS) in
order to use the theories from our education in areal scenario. Ass. Prof. Petter Pileg0 at the
department of Physical Geography, Lund University asked us if we would like to participate in
a Sida-project regarding regional development in Sri Lanka, hereafter referred to as the Main
Project. The project was to be carried out at the University of Kelaniya in Colombo. We
accepted and decided to make it our final work for our Master Degree in Physical Geography.



The structure of this study

This study is divided into three separate parts, namely: Part |, Part 11 and Part [Il. The
reason for this is that we have chosen to present our work as one single document instead of

two separate studies, which would contain many similarities.

Part | is achieved by both Jonas Almqvist and Jenny Fergéus. Here we analyse the Main
Project, its objectives, key actors and our objectives within the Main Project. Part | also
includes a chapter discussing the use of GIS in developing countries. We present the work we
conducted together at the University of Kelaniyain Sri Lanka; thisislater on referred to asthe

Study. A summary and a general discussion ends Part I.

Part Il isa case study written and performed by Jonas Almqvist regarding Gl S-applicationsin
Hambantota district. Qualitative interviews were made in Hambantota regarding the tourist
potential of the district. The outcome of these interviews was visualised using network-

analysis.
Part 111 constitutes of a case study performed and written by Jenny Fergéus in which she

discusses the research of sx Ph.D. students at Kelaniya University with focus on the

possibilities and hindrances of using GIS in socio-economic planning.



Abstract

During the summer of 1999, we participated in a Sida-founded project regarding Regional
Development in Sri Lanka (referred to as the Main Project). Our part was conducted as a
Minor Field Study. The outcome is presented in three parts. The overall objective of the Main
Project isto investigate if the strategies for regional devel opment have been successful. Using
GIS in the Main Project may smplify the performance. Our part of the Main Project was to
implement GIS through educating the Ph.D. students participating in the Main Project. This
was achieved by holding lectures and exercises. We aso initiated a database with data
concerning the Main Project and produced maps that visualised quantitative data concerning
the Main Project. Thisis presented as Part I.

Part 1l is a case study based on interviews in Hambantota District. The objective was to
examine attitudes to and the potential of tourism in the district. The results were visualized
usng network analyses. Since tourism is an expanding sector of Sri Lankan economy

impacting regional development, tourism is of interest for the Main Project.

Part 111 focus on the possibilities and hindrances to use GIS in socio-economic planning. Thisis
achieved by using the Ph.D. students researches as examples. The reason for thisis that the
Ph.D. students will perform much of the research within the Main Project. Furthermore this

case study looks into the attitudes towards GIS among the Ph.D. students.

Key words; GIS, Sri Lanka, MFS, Regional Development, Sida, tourism, socio-economic

planning



Sammanfattning

Detta &r ett examensarbetei tredelar. Dd | behandlar GIS-implementation i Sri Lanka, i Ddl 11
visas GlS-applikationer rérande turism i Hambantota, ett av 25 distrikt i Sri Lanka. Dd 11
anlyserar anvandning av GIS i socioekonomisk planering med utgangspunkt fran fem
doktorander i Sri Lanka. Arbetet utfordes huvudsakligen inom ramarna for ett Minor Field
Study (MFS) finanserat av svenska Sida.

Syftet med del | var att introducera GISi ett projekt rorande regional utveckling, med fokus pa
distrikten Gampaha och Hambantota. Projektet drivs i samarbete mellan Sida och Keéaniya
Universitet i Sri Lanka. Genom forelasningar och 6vningar introducerades GIS fér doktorander
knutna till projektet. Vi initierade en databas och producerade kartor som visualiserade
kvantitativa data rérande projektet.

Under de tva manadernavi vistadesi Sri Lanka genomférdes dven tva fallstudier (del 11 och del
[11). | Del 11 genomfordes intervjuer i syfte att undersoka potential och instélning till turism i
Hambantota. En metod kallad nétverksanalys anvandes for att visualisera resultatet av
intervjuerna. | De 11l understks mgjligheten att anvanda GIS i socioekonomisk planering.
Arbetet omfattar fallstudier av sex doktoranders arbeten, knutna till huvudprojektet pa Sri
Lanka.

Nyckelord; GIS, Sri Lanka, MFS, Sida
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1. Introduction

The overall objective of our study isto introduce GIS to the Main Project. Prof. Karunanayake
and Prof. Dangalle at Kelaniya University in Sri Lanka states that the Main Project will focus
on relevant aspects in the overall context of regional development in Sri Lanka based on case
studies of two contrasting regions regarding the level of development. By integrating GIS into
the project a tool for data analyses will be provided. Furthermore GIS can help illustrate and
visualise different aspect of the socio-economic inequalities between regions, and thereby

simplify the performance of the Main Project.

The definitions of GIS vary depending on what type of task you want to perform with your
GIS. In genera a smple description is; computerised systems in which information are related

to its geographical position. Christiansen (1998) gives a more detailed definition:

Definition

A GIS is a system, consisting of hardware, software, data, procedures and a proper
organisational context, which compiles, stores, manipulates, anayses, modds and visualise
geographical data, to solve management problems.

As the definition points out, the term GIS refersin a wide sense to an entire organisational set-
up which include not only the technology, but also the data and the organisational framework,
such as staff and management procedures (Christiansen 1998). But it is also important to keep
in mind that the term GIS is sometimes used in a narrower sense to refer to the technology

components, such as the hardware and software used.

From a conceptual point of view GIS can be explained in different models. The HSDU-mode
refers to four “system components’ of GIS, i.e. Hardware, Software, Data and User
(Christiansen 1998). Alternatively it is possible to look at GIS from a flow perspective and
divide it into four “process components’ namely data Input, data Management, data Analysis
and data Presentation. This model is often referred to as the IMAP-modd (Christiansen 1998).

In defining GIS it is important to examine the terms information and data mentioned above.

There are two types of geographical data; spatial and non-spatial. The former are objects, e.g.
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cities, lakes and roads that can be symbolised with points, polygons or lines. These objects
have an exact geographic position on the earth’s surface. Using these three forms (points,
polygons and lines), digital maps are created, maps that are the most essential ingredientsin a
GIS. The non-spatial data isinformation that is connected with the spatial data, e.g. ownership
of abuilding, depth of alake or width of aroad. This type of data is often called attribute data
(Pileg6 2000).

1.1 Chapter overview

Chapter 2 gives a short description of Sri Lanka, displaying the country from a number of
aspects. The purpose with the chapter is to give the reader some basic background information
about the country in order to comprehend the conditions of the Main Project as well as the
Study.

In chapter 3 the Main Project and its detailed objectives is described along with its key actors.
In this chapter we also present our purpose in detail and our role within the framework of the
Main Project. A description of the two districts Hambantota and Gampaha is aso included in
order to display the regional differences.

Chapter 4 discusses in genera terms the possibilities and constraints of usng GIS in
developing countries. The factors we address are technology, infrastructure, data and human

resources.

Chapter 5 describes our work at the University of Kelaniya. Here we address the exercises and

lectureswe held in Sri Lanka and reflect upon their result.

In chapter 6 we examine and evaluate the statistical data used in the Main Project and our
study.

Part | is concluded in chapter 7, with a general discussion about the Main Project and our
Study.



2. Sri Lanka

Therepublic of Sri Lanka (until 1970 called Ceylon) isasmall tear shaped idand situated in the
Indian Ocean, between the 6:th and 10:th north parald, 35 km south of India. Sri Lanka
covers an area of 65.610 km* (which can be compared to Sweden’s 449.964 km?) and has a
population of approximately 18.4 million inhabitants. Sri Lanka is divided into 9 provinces,
which congtitutes of a number of digtricts; in al there are 25 districts in Sri Lanka, see Figure
1. Each digtrict contains a number of divisions, for Hambantota divisons see Figure 2. The
capital Colombo is situated in the Colombo District, Western Province, which also is the most
densdly populated province in Sri Lanka. The official language is Sinhala and since 1987 also
Tamil. English is spoken by approximately 10% of the population. The currency is called
Rupee and in July 1999 one Rupee was approximately 0.12 SEK.
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Figure 1. Map showing the nine provinces and twenty-five districts in Si Lanka. Climate zones after Yapa

(1999). Local co-ordinate system.



2.1 Colonial history

The country has a long colonia history and was colonised by the Portuguese (1505-1658), the
Dutch (1658-1795) and the British (1796-1948) before it became independent from the United
Kingdom in 1948. The British who ruled the country for aimost one and a half-century
enforced new legidation, a banking system and expanded the existing infrastructure. Vast
plantations of tea and rubber were constructed in the north. All this had a heavy impact on the
Sri Lankan economy and society, some still viable today. The colonial interest in Sri Lankawas
primarily based on the country’s geographical position. Sri Lanka was not only a strategic port
by which one could control the Indian Ocean but it was also a waypoint in the trade with India
and China. It was only the British that took interest in the whole idand. The Portuguese and
the Dutch were contented with settlements along the coastal areas in the south-west (Farmer
1993).

The trangition to independence went smoothly and Sri Lanka adopted a pro western stance
before the country declared its neutrality in 1956, but remained within the commonwealth
(Farmer 1993, Lindberg 2000). A civil conflict between the Sinhalese government and Tamil
separatigts fighting for an independent Tamil state in the North and East escalated into civil
war in 1983 and is still unresolved. The conflict is primarily concentrated to the northern and
eastern parts of the country. Farmer (1993) states that the conflict dates back to 1957 when
Sinhala was made national language and a wave of Buddhist revivalism swept the country. The

conflict is complicated and since it does not affect this study it will not be further discuss here.

2.2 Demography and Ethnology

There are two major ethnic groups in Sri Lanka, the Sinhala and the Tamil. Of the total
population the Sinhala constitutes 70 % and the Tamil 20 %. Most Sinhalese are buddhists
were as most of the Tamils are hindus. There is also some mudim (7 %) and christian (3%)
groups in Sri Lanka. The Tamil population is normally distinguishes into two groups, Sri
Lankan Tamils and Indian Tamils. The former migrated from southern India in ancient days
and the latter were “imported” by the British as labour force for the tea and rubber plantations

in the north. The Tamil separatists mentioned earlier (see section 2.1) are mainly Indian Tamils.
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There is also a small native tribe in Sri Lanka called Vedda, which live in the central parts of

the country.

Sri Lanka has a long history of ambitious welfare palitic, which has resulted in high quality of
life indicators compared to other developing countries. The United Nations Devel opment
Agency (UNDP) issues a human development index (HDI), which include factors like life
expectancy, literacy rate, education and gross domestic product (GDP). In thisindex Sri Lanka
is ranked among the countries with medium human development and received a value of 0,716
in 1995 (Sweden revived the value 0,936). The HDI value of Sri Lanka is well above the
average value of all developing countries which was 0,4478 in 1995 (UNDP 2000). Some key
figures from Sida and the Swedish foreign department and the World Bank, regarding

development in the country are presented in Table 1.

Table 1. Figuresfor Si Lanka during the nineteen nineties (World Bank 2000,UD 1998).

Figuresfor Sri Lanka 1990 | 1997 | 1998

Life expectancy (years) 71 73 73
Fertility rate (births per woman) 3 2 2
Infant mortality rate (per 1000 live births) 19 171 16
Population growth (% / year) 24 13 1.3
Total aid per capita (US$) 43 18 26
GNP per capita (US$) 470 700 810

Table 1 points out that the population growth has declined partly due to a reduction in fertility
rate and in spite less infant mortality. At the same time the Gross National Product (GNP), has
increased. The shift in aid per capita can possibly be explained with policy shifts among the
donor countries. But although high ranks in literacy, life expectancy and low infant mortality,
Sri Lanka has one of the highest levels of alcoholism, suicide and child abuse in the world
(Catterson et Linddahl 1997).



2.3 Economy and Palitics

Since independence mainly two parties have alter at power, The United National Party (UNP)
and the Sri Lanka Freedom Party (SLFP). The former can be described as conservative, while
the latter is more leftwing. In 1977 there was a shift in the political system. The single chamber
that was introduced when Sri Lanka became a republic in 1972 was replaced with a
congtitution giving the president wide executive powers (Farmer 1993). After independence Sri
Lanka chose to pursue an inward looking plan-economy that eventually led to a less

competitive economy on the world market (Farmer 1993, Lindberg 2000).

In 1977 the government began a reform towards a market economy with assistance from the
World Bank and IMF (International Monetary Fund). Private ownership and free competition
accompanied with less governmental interference would boost the economy (Sida 2000). The
results were considered good, with a reduced budget and trade deficit. The reforms have

however led to cutsin social welfare and to widen the income gap (Farmer 1993).

Agriculture remains the primary source of income for Sri Lankas predominantly rural
population. Revenues from agricultural exports aso contribute significantly to the country's
export revenues. Although mineral wealth is sparse, Sri Lanka has a considerable potential for
hydropower. The incidence of poverty has been reduced over the past four decades and i
Lanka has the potential to match the economic performance of the newly industrialising (NIC)
East Asian countries (yet one out of five households in Sri Lanka subsist below the poverty
ling). One major problem is the high unemployment amongst Sri Lankan youth. Of al
unemployed 75 % are between 15 and 29 years of age, although the majority has a high level
of education. Another big obstacle to Sri Lanka's future development is the unresolved civil
conflict. Sri Lanka has a great tourist potential, which has been severely damaged from time to
time by the civil war. Although tourists and the tourist sector are not specific targets for the
Tamil suicide bombers, the terror has discouraged many tourists. Foreign tourism is primarily
concentrated to the west and south-west. There are few all-year-round suitable beach areas and

the narrow shelves' are exposed to erosion and powerful currents.

1 A gently sloping submarine plain forming a border to a continent, stretching from the coast to the point where
the seaward s ope inclines markedly to the ocean floor (Clark 1998).



2.4 Climate

The average temperature is about 30? C in the whole country except for the mountainous
interior, which holds an average temperature of approximately 18? C. Annualy the
temperature varies between 28 to 32 degrees Celsius and the variation between day and night
is a mere 4 degrees. There is a larger variation in precipitation during the year, the south-
western part and the central highlands receive most while some parts in the Northeast and
Southeast can be considered arid (less than 500 mm/year). The humidity is high all year round
in the Southwest and during the monsoon the relative humidity reaches 90% and above (for

climate zones see Figure 1).

During the beginning of summer the inter tropical convergence zone (ITCZ) moves north and
sets off the summer monsoon, which brings heavy rains to the west and south-west and also to
the central highland from May until October. The eastern parts experience rain shadow?” during
this period. The winter monsoon is associated with relatively dry and cool weather and persists
from December until March. The winter monsoon is weaker in strength and the winds are
irregular during this period. Precipitation from the winter monsoon falls on the north-eastern
part of the country as well as the eastern part of the mountains. The northern and southern

parts of the country have no hills to intercept the monsoon and are thus considered dry regions.

2.5 Geomor phology

Sri Lanka consists of a mountainous interior and a central highland surrounded by broad
coastal plains (Stamp 1952). Up to 90% of the mountain rock consists of gneiss and shale
originated from Precambrian time. There are few natural resources, like coal or oil but some
valuable minerals exist (e.g. graphite) and are used by the domestic industry. Sri Lankais also
known for its rich deposits of gemstones, sapphires and rubies. The idand has many but short
rivers that origin from the central highlands often through series of waterfalls. Sri Lanka has

narrow continental shelves, and waves and currents subject the coastlines to heavy erosion.

3. TheMain Project

10
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Since the lack of balanced growth between and within regions has been evident thisis an area
where it is possible to enable better policymaking and implementation through research. The
overal purpose and aim of the Main Project is therefore to examine and evaluate the regional
development drategies and related issues on development in Gampaha and Hambantota
districts (a short description of the two districts follows in section 3.5). Thiswill be done on a
comparative bass, to identify specific problems concerning regional imbalances and devise
viable future drategies for more harmonious and balanced growth of the regions
(Karunanayake & Dangalle 2000).

3.1 Background

“ National development isa main priority to achieve in most Third World countries’

(Karunanayake & Narman 2000)

Karunanayake and Narman (2000) also states that although Third World countries try to adopt
themselves to different rules and advice set by donor agencies and advisors the gap between
North and South is widening. The longstanding disputes regarding the actual meaning of
development causes a dilemma when trying to create balanced regional growth. Some
ingtitutions like the World Bank and IMF argue that economic growth isa goal in itsdf and is
defining development. They argue that the “trickle down effect”® eventualy will eradicate
regional imbalance. Others argue that one must not forget the social dimension when
comparing development between countries on a national and regional scale (O'Hare 1996,

Karunanayake & Nérman 2000).

Development and regiona imbalance within the country have been an important issue for many
developing countries during the last two decades. Sri Lankais still affected by these problems
despite the attention paid to them. The development strategies in most provinces in Sri Lanka
uses a multi-dimensional approach, aiming at, as Karunanayake and Dangalle (1999) putsit;

“ Promoting welfare and improving living conditions of the people as well as sustaining

economic growth by harnessing the local resource potential” .

2 The region on the lee side of a mountain where the precipitation is noticeably less than on the windward side
issaid to bein rain shadow.

11



Many development strategies have failed to achieve the desired goals stated above. One reason
for thisisthat it is mainly the public sector that initiates and implements this type of strategies,
which in turn has led to heavy paliticisation and bureaucratisation. Another aspect is the
initiatives taken by the private sector, which tend to concentrate on more developed areas

within the country (Karunanayake & Dangalle 1999).

The core-periphery concept can be used to some extent in trying to explain socio-economic
inequality. In this modd the core is defined as an area where relatively high socio-economic
development prevails. The periphery is the area outside the core with low economic activity
and poor quality of life indicators (O’ Hare et Barrett 1996). Such institutes as the World Bank
and IMF allege that inefficient savings and investments cause the lack of economic

development in the periphery.

3.2 Objectives of the Main Project

The detailed objectives of the Main Project described below are based on material and
information gathered and given to us by Prof. Karunanayake, Prof. Dangalle and Ass. Prof.
Néarman. It is feasible that these objectives may change over time in order to adapt to external

circumstances, financial or political that may affect the Main Project.

The objectives of the Main Project are:

?? To conduct a comprehensive field survey based on interviews in order to collect data and

information related to devel opment issuesin the digtricts.

?? To develop a database for the districts. This database will contain socio-economic data
connected to their geographical position.

?? To provide graduate and undergraduate students with field experiences.

% Less advantaged areas and societies will benefit from the surplus of more devel oped regions.

12
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?? Strengthen academic capabilities of the departments invol ved.

?? Develop graduate and undergraduate courses in Regional Development as combined

programmes of the Department of Geography, Economics & Mass Communication.

?? To exchange views with relevant parties concerned with development planning in the
digtricts.

?? To design comprehensive regional development strategies for use by the public/private

sectors and NGO:s (Non-Governmental Organisations).

The Main Project embraces the development of GIS capacity at the University of Kelaniya.

Thiswill be donein co-operation with Lund University.

3.3 Objectives of our part within the Main Project

Within the overall objective of Part | (introducing GIS to the Main Project) one specific part of
our objective was to supply knowledge concerning the possibilities to use GIS to smplify the
performance of the Main Project. Introducing GIS to the Ph.D. students and thereby giving
them the opportunity to use GIS in their research primarily achieve this. By educating the
Ph.D. students in the techniques of map production they will be able to create necessary maps
for their own projects as well as for the Main Project. They will also be able to develop
graduate and undergraduate courses, which is one objective of the Main Project (see section
3.2).

A second objective was to produce maps over the socio-economic sSituation in Sri Lanka at
different levels of resolution. Prof. Karunanayake and Prof. Dangalle suspected that the
previously performed regional development initiatives and strategies had not been able to make
any larger impact in the am to solve the socio-economical differences — neither between the
digtricts nor within the districts. Our goal for producing the maps was to investigate whether or
not this hypothesis could be supported. In this case it is also of great importance to remember

that the results will never be better than the input data. Therefore samples of the socio-

13
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economic data were investigated in order to find out which methods for data collection and
preparation that had been used.

Our objectives within the Main Project was therefore to...

?? Introduce GIS to the Main Project

?? Conduct exercises and lectures in GIS for the Ph.D. students involved in the Main Project
and educate them in the technique of map production

?? Produce maps for the Main Project and investigate the background data used in the Main
Project

By using GIS all data can be kept and accessed in digital form and when desired presented on a
paper map or on a computer. In a GIS different kinds of data, such as geographical,
topological* and attribute data can be stored together, this is one of the advantages of GIS.
Using the GIS database all relevant information can be stored in one single place, and at the
same time the data can easily be distributed to other actors in the society that is interested in
the subject. In this way communication between and within official departments and

universities can be improved with the use of GIS (Pileg6 2000).

One of the major advantages by keeping the data in a digital form is that continuous updating
and additional manipulation of the data can easily be conducted. Within the Main Project
comparisons at different spatial levels and time scales will be performed. One example is to
compare different regions to find out how the socio-economic situation differs, another

exampleisto see whether a measure taken in one area had led to any results over time.

3.4 Management of the Main Project

* Topology gives information regarding spatial relationshipsin a dataset, i.e if one object is adjacent, connected
or within another object.

14
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The Main Project has several key role actors who all are responsible for different parts of the
Main Project. Firstly there is Sida, who has the overall forma responshbility. They apply a
passive management, which means they are steering the Main Project financially but do not
interfere during the performance of the Main Project. On the next level are professor
Karunanayake and professor Dangalle at the University of Keaniya. They have the total
responsbility over the Main Project, administratively as well as operationally. Ass. Prof.
Nérman from the University of Gothenburg is responsible for and co-ordinates the Swedish
input in the Main Project. Ass. Prof. Pilego from the University of Lund co-ordinates and has
total responsibility of the GIS-input in the Main Project. In Table 2 the different actors are
listed in hierarchical order.

There are also sx Ph.D. students at the University of Kelaniya, who will conduct different
parts of the Main Project with their research theses. In general they discuss topics regarding
poverty and regional development. Their specific theses go into; fishery, tourism, agriculture,
and land use, poverty, energy and women’'s studies. Their research will give a further

understanding of the issues that is connected with these areas.

Table 2. Key role actors of the Main Project in hierarchical order.

Sida Is steering the Main Project financially, but take no active part of
its conduction.

Prof. Karunanayake & | Havethetota responshbility of the Main Project.
Prof. Dangalle

Ass. Prof. Narman & Co-ordinate the input from Swedish Universities.
Ass. Prof. Pilego

Sri Lankan Ph.D. Conduct specific parts of the Main Project.

students

Swedish Ph.D. and MFS | Conduct specific parts of the Main Project.

students

Almqvist & Fergéus Supply the Main Project with specific information regarding GIS
and map production.

External consultants Supply the Main Project with general information regarding
statistics, map boundaries, etc.

3.5 Gampaha and Hambantota districts

15
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Both the Gampaha and Hambantota District have been identified for accelerated development
within the framework of regional development. The Gampaha Didtrict, once part of the
Colombo Didtrict has very high development indicators, on a national level. In comparison
Gampaha is ranked first in Sri Lankan HDI while Hambantota is ranked eeventh out of
seventeen districts’. When comparing monthly income Gampaha is ranked second after
Colombo while Hambantota is ranked last (Karunanayake & Narman 2000). Using the
framework stated in section 3.1 by O'Hare and Barrett (1996) Gampaha could be considered
as the core and Hambantota as the periphery. Table 3 lists nine socio-economic indicators to

further display thier distribution.

Table 3. Distribution of socio-economic indicators over Hambantota and Gampaha districts
(O'Hare et Barrett 1996). The digtricts are displayed in Figurel.

Distribution of socio-economic indicators | Hambantota | Gampaha
1. Mean income per month (Rupees) 726 980
2. Workersin agriculture (%) 61 14
3. Households with access to e ectricity (%) 13 34
4. Life expectancy at birth (years) 75 74
5. Infant mortality rate (per 1000 live birth) 12 18
6. Households with no sanitation (%) 11 12
7. Households with piped water (%) 16 11
8. Literacy 10 years and over (%) 76 89
9. Female with no schooling (%) 20 6
Aggregated ranking 13.3 6.2

It should be noted that the figuresin table 4 are not from the same year. Row 1 (1986),
row 2 (1981), row 4 (1982), row 5 (1985), row 3,6,8 and 9 (1987).

Table 3 gives a characterisation of the two digtricts. The high figures for Hambantota regarding
workers in the agricultural sector (61 %) are not due to more suitable conditions for
agriculture. The reason isinstead a lower level of development compared to Gampaha. These
differences are also displayed in row 1, 3, 9 and 8. In contrast, Hambantota has better figures
in life expectancy and infant mortality. One explanation for this could be that Gampaha is

densely populated and diseases spread more easily in such areas.

® Eight districts in the north and east are excluded due to lack of data, caused by the civil conflict.
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O'Hare and Barrett (1996) have determined the level of development among the districts of Sri
Lanka By giving 14 different variables® equal weighting, an overall aggregate expression of
development can be obtained by averaging the ranked scores of the 14 variables for each
district. Employing this method where low scores register high development status, Gampaha
is the second most developed district (barely beaten by Colombo) with an average score of 6.2
(Colombo has 5.9). Hambantota has 13.3, which places it amongst the least devel oped districts
in Sri Lanka. Asacomparison Kurunegala district has the highest scores, 16.0.

3.5.1 Gampaha District

Gampaha is located in the Western province of Sri Lanka just north of Colombo district. It
spans over 1400 km? and its population exceeds 1.8 million, which makes it one of the most
densdly populated areas in Sri Lanka. Gampaha is experiencing rapid population growth and
urbanisation. The digtrict is being one of the in-migration areas in Sri Lanka, which create

many new problems due to population pressure on land, infrastructure, public utilities etc.

Gampaha is situated in the wet-zone, and heavy rains result in good farming conditions. About
2/3 of the labour force are engaged in the service sector, mainly in tourism. The district
displays a wide variation in terms of socio-economic conditions. The most visible character is
the spatial inequality of development. The western part of the district is more urbanised and
industrialised than the eastern part, which is peripheral to the mainstream of development.
Gampaha Didtrict is also experiencing a rapid change of land use patterns, leading to declining
environmental conditions. Therefore it is crucial to have a proper regiona planning for this

area.

One “Free trade zone”™ has been established in the district to promote foreign and domestic
trade and investments (Farmer 1993). Good infrastructure and the closeness to Colombo
contribute to make this district relatively rich. Poverty and unemployment in the digtrict is
despite high development indicators-above average, much because of the vast in migration to
the district.

® We have chosen to display the nine, from our point of view most interesting indicators.
" A freetrade zone is areas were companies within are relived from taxation.
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3.5.2 Hambantota district

Hambantota is one of three digtricts in the southern province, it covers an area of 2550 km?
which makes it the twelfth biggest district, and has a population of just over 600 000. The
digtrict is divided into eeven divisons, which isillustrated in Figure 2. Although the population
is more concentrated in the wetter western and northern parts of the district, the level of

urbanisation is low.

Hambantots divisons
B Amatalantota

Argnmibolapeles e
Beliatta
Hanshantota
Eahmvans

] Lunugamavehers
[ Okewela

- Sa-ou'iynwewa
Tangalle
Tissamaharama
] Weerakietiva

Figure 2. Divisions in Hambantota district, southern province.

Semiarid climate prevails although the total annual rainfall varies between 1000 — 1500 mm. A
marked reduction of rainfall is evident as one passes from the northern to the southern part of
the district.

Hambantota is not as densely populated as the Gampaha District and population growth is a

modest 1 %, and the district is also subjected to out-migration. The levels of poverty are high

in comparison to Gampaha district. Due to various reasons, both spatial and economic,
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Hambantota represents one of the least developed areas in Sri Lanka. Hambantota has not
attracted so much attention earlier in terms of both private and governmental sector

investments.

Hambantota has not attracted as much tourism as the other two districts in the southern
province (Matara and Galle). There are few suitable beaches due to rapid ocean currents and
also logistical problems due to lack of sufficient infrastructure. Although the capital Colombo
isonly 300 km away it takes 7 hours by car. Hambantota has on the other hand a potential of
becoming a tourist resort. The potential consists of that Hambantota can offer a variety of
things, from wildlife to cultural and colonial sites and ruins (more about the tourist situation of
Hambantota in Part I1).

19



4. GISin developing countries

In most western countries including Australia, New Zealand and Japan, GIS has been used for
a long period of time. These countries have a wealth of means available for controlling,
analysing and planning their environment and GIS is one tool among many to accomplish this.
The dtuation in developing countries is somewhat very different, they have generally less
means and resources for managing their affairs. Many problems in developing countries can be
linked to land related issues such as agriculture, presence or absence of natural resources and
effects of land use changes. GIS has the potential to help these countries understand how to
make resources available and how they best can be used. Why GIS only can be considered as a
potential in this context points out that there are some constraints and hindrances in

implementing the technique (Burrough 1992).

4.1 Possibilities and hindrances of GISin developing countries.

Since our study is a part of a project regarding regional development we will focus on
possibilities and congtraints of GIS regarding regional planning. This chapter will address these

issuesin general and in some aspect issues that are specific for Sri Lanka.

4.1.1 Technology

Problems of this kind have not so much to do with computer hardware. Instead it is more of a
software problem, with royalties, licences and copyrights. The software itsdlf is often designed
for western societies and standards. It may not fully meet the need of other cultures. To re-
design programs and software is likely to be regarded as commercially unattractive by the big
companies. National and international agencies and foundations may take upon themselves to

get thistype of development going (Burrough 1992).
We believe that it is not only a matter of understanding the program you are currently working

with. In a long-term perspective it is also important understand the operations performed by

the software. If even more “user friendly” programs were to be developed for use in countries
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that are beginning to build their GIS-capacity, we believe that this could lead to a Situation
where GIS in developing countries would be considered as “low-tech” by the developed world.
We therefore believe that what developing countries primarily need is sufficient training, not

more users friendly software.

4.1.2 Infrastructure

Electronic systems of al kind require a stable supply of power and a dry and clean
environment. A stable power supply and clean facilities can be found in maor cities, but are
less common in rural areas. In Sri Lanka where high rdative humidity persists all year, air-
condition is a necessity. The power supply in Sri Lanka cannot be considered stable. During
our time at the University of Kelaniya we experienced repeatedly blackouts and the Situation is
smilar in the rest of the country. There is some technical equipment designed to give some
relief during blackouts. Technical developments have also resulted in more robust and powerful
portable computers that can be used during harsh conditions, for example during fieldwork in

rural aress.

4.1.3 Data

In order to get a functional GIS one must have spatial and non-spatial data. Data collected
from remote sensing (satellite images and aerial photographs) can give information about the
physical environment and land cover/land use. Transformation of paper maps into digital form
involves some kind of scanning or manual digitalisation. Both methods have their pros and
cons. Socio-economic data that are used in regiona planning can often only be obtained from
census and statistical data. This type of data is often collected through field surveys, which
consumes both time and money. The ongoing conflict in the northern and eastern parts has
resulted in missing data for these two provinces. Teeffelen et a (1992) argue that it isalso vita
to collect data on a regular basis, since socio-economic features change far more rapidly than
physical features. This is however not always true. The meteorological Situation can change

over an hour. Other physical features such as vegetation change rapidly when exposed to
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forest-fire, lumber cutting etc. This confirms the importance of regular data collection

regardless whether it is socio-economic or physical features.

To analyse the paper data is time consuming and one might lose or misinterpret the
geographical extent of a certain attribute. This is one of the advantages with GIS, spatial
analyses are done swiftly and accurate providing of course that the input data and the map used

are accurate.

4.1.4 Human resour ces

Sufficiently skilled staff is vital for the success of any GIS project. According to Teeffelen et al
(1992) there was a shortage of people with GIS knowledge in the industrialised world and an
even greater shortage in developing countries. The situation today is somewhat different, at
least in the industrialised world.

One can argue about the best way to train personnel and staff in GIS. An expensive way is to
send a number of people to a university or training centre abroad. Burrough (1992) sees a risk
in this. The people might not return to their country, and, if they return they might be absorbed
by the private sector, which often can offer a higher salary. Burrough (1992) argues that
training should take place within the country (e.g. training for sri lankans by sri lankans in Sri
Lanka) in order to secure a long-term perspective. The need for externa expertise will

however remain for sometime.

When discussing training it is important to keep in mind that it is possible for a group of people
to obtain sufficient “button knowledge® (i.e. handle commands of the software in question)
within a few weeks of a external GIS course. GIS is however much more than this and to
obtain full insght in the “world of GIS’ is a process that takes more than a few weeks
(Teeffelen et a 1992).
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5. Performance of the Study

In this chapter we will go trough our preparations in Sweden and our activities in Sri Lanka

with focus on our work at Kelaniya University.

5.1 Preparing the Study in Sweden

The planning of our MFS started in the beginning of May 1999 in Sweden with the formulation
of our part of the Main Project. The aim was to focus on the possibilities to implement GISin
adeveloping country. There had been a request from the University of Kelaniya concerning the
use of GIS in the Main Project. Since the Study was, as mentioned above, a component of a
greater project, it was important to try to find out as much as possible about the Main Project.
We had some e-mail contact with Professor Karunanayake and one of the Sri Lankan Ph.D.
students. In this way we received three of the Ph.D. students preliminary project plans
concerning - fishery, energy and tourism. This led to certain understanding about the structure
in their work and what methods they used. It also gave us an opportunity to seek information
about the Ph.D. students subjects in order to get prepared to co-operate with them, although
it was not clear how far the Ph.D. students had proceeded in their research. Since it was not
possible to discuss the Main Project further with the involved actors before the journey to Sri
Lanka, the planning was kept quite general.

Since one objective of the Study was to educate the Ph.D. students in GIS, exercises were
prepared for them. The exercises were one part of a GIS course for the Ph.D. students. The
other part was theoretical lectures held by Ass. Prof. Pilegd, Lund University. The purpose of
our exercises was to give the Ph.D. students some basic knowledge of how to handle a GIS
program, in this case ArcView by Environmental Systems Research Ingtitute (ESRI). We tried
to connect our exercises as much as possible to Ass. Prof. Pileg¢’s lectures so that the theory

presented in the lectures would be followed by some hands-on practise,
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5.1.1 The Sida Sando cour se

In order to learn more about development issuesin third world countries, a four-day course for
MFS students were arranged by Sida at their training centre in Sandd, Sweden. The purpose of
this course was to get prepared for the MFS. It handled questions like development, cultural
differences and some guidelines on how to approach any problems that might occur. The
course also included some specific information about Sri Lanka. This gave us an opportunity to
learn about their culture and religion, which is important when working together with people
for along time. Another component of the Sida Sando course was literature studies, which was
quite useful since Sida has alot of literature about related projects. Since GISis till unusual in
third world countries, we had some problems finding information useful to our Study.
Therefore we concentrated mainly on studying general experiences of working in developing
countries, trying to find out useful work methods and what issues that usually causes problems,
There were also a lot of fruitful discussions among the participating students about MFS and
related issues. The MFS course gave us an opportunity to think through our Study and discuss
possible problems with other people, mainly with the other MFS students. A great part of the
information given at the MFS course was however quite obvious and we think it could have

been a higher level on the information.

5.2 GIScoursefor the Ph.D. students

During our first week in Sri Lanka we held a three-day course concerning GIS for the Ph.D.
students together with Ass. Prof. Pilegd. The structure of the course was that Ass. Prof.
Pileg6 held three lectures regarding the basics of GIS. The purpose was to give an introduction
and general overview of the subject. After every lecture we held between two and four
exercises that related to the lecture. The program we used was ArcView and the main reason
for this was that the University of Keaniya already used ESRI modules for their map
production and the maps they buy from the Survey Department are delivered in Arcinfo or
ArcView format. ArcView is aso widely spread and its many extensions along with that it
allows many different kinds of operations makes it suitable for both advanced users as well as

beginners. The exercises were basic and in a “step by step” format since none of the Ph.D.
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students had been working with ArcView before. We held eight scheduled exercises and some

additional exercises, i.e. in-depth versions of the first ones.

During this time it was decided that the Ph.D. Students would spend a week in Lund, Sweden
in the beginning of September 1999. They would then continue to Gothenburg, were they
would spend an additional three-month working with development issues at the University

there. A new GI'S course/workshop would give them further training and knowledge in GIS.

Exploring ArcView was the title of the first exercise. Here the Ph.D. students would get
familiarised with the program using a revised version of the exercises in the ArcView manual.
The exercises that followed mainly dealt with data input and layout. Among one of the last
exercises the Ph.D. students visualised their work by printing some of the maps they had
produced. The course also included one lecture concerning GPS with one following exercise,
where the Ph.D. students should learn how to use a GPS to capture co-ordinates and transfer

them into ArcView and display them on a map.

GIS was to different degrees part of all the Ph.D. students projects, which they were aready
working with. It was therefore important to quickly introduce the Ph.D. students to GIS and
teach them how to use GIS in a way that would suit their purposes. We tried to structure the
course so that the Ph.D. students after the course should be able to work with the program,
ArcView, and also know how to search for the needed knowledge by themsalves. This was
crucial since we knew that the Ph.D. students would have very small opportunities to receive
help after our GIS course. It was therefore very important not only to educate them, but also

to give them an opportunity to independently develop their skills.

To smplify further training with ArcView for the Ph.D. students, a manual concerning basic
map production was made. The purpose of the manual was to make it possible to use it as a
complement to the ordinary ArcView manual and to help the Ph.D. students to produce maps
for the Main Project. This manual basically followed the steps in the ArcView manual but also
included some useful advises and the most frequent questions the Ph.D. students had.
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The Ph.D. students appreciated the GIS course and since they expressed a desire for further
learning, additional exercises (as mentioned previoudy) were held at a later stage. We also held
a couple of GIS lectures for the Master of Science students at the Department of Geography at
the University of Kelaniya.

5.2.1 Reflections on the GI S course for Ph.D. students

It is somewhat difficult to measure results of a learning process. It depends of course on how
detailed aims one set up, how many people that are involved and how one structure and
evaluates lectures and exercises. Since it was not suitable to perform any kind of examination
or test of the Ph.D. students acquired knowledge, we used a questionnaire in an attempt to
evaluate the GIS course and the lectures held by Ass. Prof. Petter Pileg6. The questionnaire
consisted of eight qualitative questions, (see appendix B) in which the Ph.D. students were
asked both to give their view on the lectures and exercises, and also to reflect upon the use of
GISin their own projects. We thought that open questions would give more information than
guantitative questions, considering that there were only six Ph.D. students. Even though the
answers were kept confidentiality is likely that severe criticism would not surface. The reason
is quite smple, since it was a small intimate group, the answers were not anonymous® and we

(Almqvist and Fergéus) had a personal relation to everyonein this group.

According to the answers given, the general opinion among the Ph.D. Students was that the
lectures and exercises had given them a basic knowledge about GIS and ArcView. From our
point of view we can say that the Ph.D. students now have the knowledge to produce their
own maps, in this meaning the GI'S course was successful. On the other hand, a major purpose
with the course was to give the Ph.D. students the necessary knowledge to use GIS in their

projects, which is not possible to evaluate until their projects have been carried out.

8 We (Almquist and Fergéus) were the only ones that read the answers (total anonymity was not achieved since
we wanted to include questions regarding the Ph.D. students individual projects).
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During our time at Kelaniya University we encountered some cultural differences, which we
from the beginning did not expect to be so important as they actually were. We were aware
that the Ph.D. students were used to authoritarian teachers and that they probably would
hesitate to ask us questions if there was something they did not fully understand. We partly
managed to encourage them to ask us questions. We were also surprised how very focused the
Ph.D. students were on facts and how unused they were of questioning and discussing the facts
that their teachers taught them. It was of great importance that they learned how to work
independently with GIS since there would be almost no opportunities for them to get support
after we had finished our studies at the University.

5.3 Producing maps

One of the main objectives of the Main Project is to find out about the spatial pattern of the
development. One of the most effective ways to conduct such a survey is to produce maps
displaying the actual information. This will give a genera overview showing different spatial
patterns and can also be used for selecting further study areas. Therefore the production of
such maps became one of the main tasks for the Study.

The raw geographical data for the maps was received in ArcView format from the Survey
Genera Office, which is Sri Lanka's official department for land survey. The first thing we had
to do was to clean up the maps, for example correct nodes’, merging polygons® and delete
loose ends of arcs™. There were some problems with the Hambantota map that could not be
solved either in ArcView or Arclnfo. It was corrupt and we were not able to mend it. The data
were built up by a vast number of linesinstead of polygons. First wetried to convert these lines
into polygons in ArcView but the program did not support such operations. We also tried to
merge these lines in Arcinfo, but there were some lines missing. In addition the computer did
not have enough capacity to handle the large amount of lines and nodes. Therefore we had to
return the data to the Survey General Office for correction and re-production of the missing
parts. This took about three weeks and caused a delay.

° A line starts and ends with a node.
19 A polygon is a geometric feature.
A number of arcs make up a polygon.
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The map-making process took a lot of time due to various problems including eectricity
failures, hardware and software problems. There were three computers available in the GIS
centre, which we shared with Mr Senarathna (an employee, instructed to help us) and the
Ph.D. students. One of the computers had a system error, which caused random computer
hang-ups. Two of the computers only had demo versions of ArcView that expired after 30

days. This meant that most of the time we could only use one compuiter.

All the statigtical, i.e. attribute data, for the maps was received in paper form, mostly as annual
reports from various departments™. Prof. Karunanayake and Prof. Dangalle chose the data,
which we then used for the maps. The intention was that Mr Senarathna would type in the
tabular data, but due to various misunderstandings we typed in most of the data. The tabular
data typed by Mr Senarathna had to be supervised and edited.

5.3.1 Reflections on the map production

Both Prof. Karunanayake and Prof. Dangalle were satisfied with the maps and found some
unexpected figures. For instance the infant mortality was increasing in some of the digtrictsin
spite of the efforts made to change this tendency. This information would of course be possible
to find out without GIS by comparing statistical data. But it would be very time-consuming
and not as easy to demonstrate the fact for other people. As a conclusion we cannot only draw
attention to the fact that it is possible to use GIS in socio-economic planning. It is also an

excellent method to make information accessible for other people.

12 Most of the attribute data came from the Department of Census and Statistics, other sources were the Central
Bank of Sri Lanka and the Ministry of Policy Planning and | mplementation.

28



Part |

6. Evaluation of the statistical data

When producing the maps with socio-economic data from the Department of Census and
Statistics we came across some uncertainties concerning the data. There were remarkable
differences between digtricts in ways that seemed difficult to explain. One example is the
satistics on Infant Mortality, where there seems to be higher infant mortality within the
digtricts that had the best equipped hospitals.

A map is never better than the basic data used for the production of it. This made it important
to find out the background of the data used; for example how it was collected, processed and
evaluated. To find the answers to this we contacted the Department of Census and Statistics.

An interview was conducted with Mr. Sangarapillai, the additional Director of the department.

The Department of Census and Statistics collects data on a yearly basis that they process and
analyse. There are basically two different kinds of data, administrative data and service data.
Birth and death rates, marriages and school dropouts are examples of administrative data while

building material in homes and number of cattle is examples of service data.

The adminidtrative data is in general received from the Government and their departments and
ingtitutions like schools and hospitals. The Department of Census and Statistics issues
questionnaires to the district administrators that they fill in and return. All the digtricts get the
same guestionnaires, which make it possible to compare the different districts. The Department
of Census and Statistics also educate the district administrators and give them advice
concerning the questionnaires and how to handle them. At the Governmental departments the

Department of Census and Statistics have their own staff members.

There is no problem to recelve the administrative data. It does however often take long time,
up to a couple of years until they receive it and thereafter process it. When they do receive the
data, they begin with the processing of the provincial data and then continue with the district
data. Since the Department of Statistics and Census have to publish the data in their yearly
report, Statistical Abstract, they often have to estimate the data — especially the district data.
The consequence is that the Department of Census and Statistics have to publish estimationsin
their yearly report, Statistical Abstract. The estimations are often based on the provincial data
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until the district data is processed. Therefore the latest presentation is always the most correct.
An example of this is that the statistics on infant mortality for 1989 presented in Statistical
Abstract from 1997 are more correct than the same figures presented in Statistical Abstract

from 1993. This differenceis presented in Figure 3.
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Figure 3. The map shows the statistical data of the infant mortality for 1989 presented in Statistical Abstract
1993 and Satistical Abstract 1997. The red graph (Diff) shows the differences between these data.
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Service data is more difficult to receive than the administrative data since it is collected
through field interviews. The response rate for the service data is between 85-90% and the
sample basis is less than 1% of the population. The Department tries to minimise the drop out
rate by trying repeatedly to get hold of people who might not be at home thefirst time they are
conducted. It is also difficult to get accurate data from the northern and eastern districts
because of the problems there.

Every tenth year they perform a census to evaluate the statistics. However, this was not
possible 1991 when there should have been one, mainly because of the regional problemsin the
north and east. Therefore the last census was performed 1981 and the next one is planned to
2001.

From the census of 1981 the accuracy for birth data was 97% and 95% for mortality data when
evaluated. The main reason for the higher uncertainty regarding the mortality figuresisthat it is
not necessary with a “deceased certificate” for afuneral. To start school it is necessary to have
a “birth certificate’. The uncertainty is generally greater in the rural aress, as wdl as in the
north-east. The overall standard error for the statistics handled by the Department is less than
5%.

Anocther interesting fact that came up during the interview is that even though the overall data
for the country is correct, there are spatia errors. The administrative data is registered in the
place of occurrence. This meansthat if a person living in one district seeks medical treatment in
another district and dies there, the desth is registered where the hospital is located and not
where the person were resident. Thisis the answer to the paradox with the infant mortality and

well-equipped hospitals mentioned previoudly.
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7. Discussion and Conclusions

The implementation of GIS to the Main Project cannot be considered finalised. Instead it
should be seen as an ongoing process as illustrated in Figure 4. Therefore it is important to
have a strategy with defined goals, a redlistic time schedule and follow-up. As illustrated in
Figure 4 the third step (Follow-up) should initialise improved planning resulting in improved

performance and so forth.

S\

Figure 4. The process for the implementation of GISin the Main Project.

The Ph.D. students have acquired theoretical and practical knowledge in GIS and they are
introduced to the subject. However, they need to obtain more thorough understanding to be
able to use GIS in an independent and continuous way in the Main Project. And therefore it is
important to have an implementation strategy as shown in Figure 4, which consider the Ph.D.
students' need of further training. Otherwise they may end up with only “button knowledge’ as
mentioned in section 4.1.4.

It is obvious that it is hard to fluently handle a GIS program and to fully comprehend all
mechanisms of a GIS after only one month of lectures and exercises. It is important to let the
implementation find its own pace. It takes time to get accustomed to computers in general.
And it is without a doubt easier to learn how to master a GIS program if you are an

experienced computer user to start with.

By introducing the Ph.D. students to GIS, they can pas on their knowledge though courses to
others and thereby spreading and increasing the GIS capability at the university. This
development could, on a regular basis be given a boost by additional lectures and exercises
held by GIS experts either in Sri Lanka or Sweden.
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We have previoudy discussed both the advantages and the constraints of GIS, now it istimeto
reflect upon the question: Will the Main Project benefit by the use of GIS?

From Sida's point of view the GIS implementation is part of a technology transfer, introducing
a new technology might promote devel opment and reduce the technology gap between North
and South. The individual research projects attitude towards GIS and reasons for wanting the
technology may differ. Pilego (2000) writes that “it is often regarded as high status to have
many and advanced computers’. Teeffelen et al. (1992) addresses the aspect of “lab-envy”
which means that purchases are made on the basis “only the best is good enough”. We fed that
thisisauniversal problem, not concentrated to devel oping countries. There are of course many
good reasons for wanting to use GIS and other computerised technologies. Some of these we

have mentioned before, see section 3.3 and chapter 4.

We think that the Main Project will benefit by the use of GIS and that the technique has arole
in feature development of the project. How big this role can be depends on future
implementation strategies and the willingness to find long-term solutions for education and

technology issues.
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Appendix A

Word list, acronyms and abbreviations

GIS

Sida

ITCZ

MFS

NGO

Infant mortality rate

Total fertility rate

GNP

Geographical information systems, for definition see Introduction
Part I.

Swedish international development and cooperation agency.

intertropical convergence zone: The boundary zone separating the
northeast trade winds of the Northern Hemisphere from the
southeast trade winds of the Southern Hemisphere.

Minor Fidd Study, Sida issues scholarships witch students can
apply for in order to carry out a field study abroad during at |east
two months. By doing this Sida hopes to promote students to seek
knowledge about devel oping countries.

Non Governmental Organisations. A collective term for all non-
profit organizations working with aid that are inditutionaly
separated from the state apparatus (Lindber 2000).

The probability of dying between birth and exactly one year of age
expressed per 1,000 live births.

The number of children that would be born per woman if she were
to live to the end of her child-bearing years and bear children at

each age in accordance with prevailing agespecific fertility rates.
Gross national product. The value of the final output of goods and

services produced by the residents of an economy plus net primary

income from non resident sources.
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Appendix B

Quedtionnaire

Thisisa small questionnaire regarding GIS. One part of our study in Si Lanka isto examine
how GIS can be implemented in socio-economic planning and development. Therefore we
would appreciate if You would answer these questions. The purpose of this questionnaire isto
evaluate the lectures and the exercises in order to get an overall idea of how GIS best can be
implemented. The answers will only be used by us. Your answers will help us complete our
study.

Kindly

Jonas & Jenny

1. What are Your impressions of the GIS lectures held by Ass. Prof. Petter Pileg6?

For example; difficulty level, amount of time etc.
2. What are Your impressons of the GIS exercises held by Jonas Almgvist and Jenny
Fergéus?
For example; difficulty level, amount of time, connection to the Gl Slectures etc.
3. What isYour genera impression of GIS?
4. Give ashort description of Your project
5. Do Youthink itispossbletouse GISin Your own project and if so in what way?
6. What would You like to learn more about concerning GIS?

7. What are Your expectations regarding the GIS course in Sweden this September (1999)7?

8. Isthereanything ese You would like to add?
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Thank you for your time.

Appendix C

Lunds Universitets Naturgeografiska institution. Seminarieuppsatser. Uppsatserna finnstillgangliga pa
Naturgeografiska institutionens hibliotek, Stlvegatan 13, 223 62 LUND.

The reports are available at the Geo-Library, Department of Physical Geography, University of Lund,
Solvegatan 13, S-223 62 Lund, Sweden.

1 Pilego, P. (1985): Metoder for morfometrisk analys av kustomraden.

2. Ahlstrém, K. & Bergman, A. (1986): Kartering av erosionskéngiga omréden i Ringsjobygden.

3. Huseid, A. (1986): Stormfallning och dess orsakssamband, Soderadsen, Skane.

4, Sandstedt, P. & Wallstedt, B. (1986): Krankestn under ytan - en naturgeografisk beskrivning.

5. Johansson, K. (1986): En lokalklimatisk temperaturstudie p& Kungsmarken, éster om Lund.

6. Estgren, C. (1987): Isdlvsstréket Djurfalla-Fladermo, norr om Motala.

7. Lindgren, E. & Runnstrém, M. (1987): En objektiv metod for att bestémma |&planteringars
laverkan.

8. Hansson, R. (1987): Studie av frekvensstyrd filtringsmetod for att segmentera satellitbilder, med

forsok pa Landsat TM-data dver ett skogsomradei S. Norrland.

9. Matthiesen, N. & Snéll, M. (1988): Temperatur och himmelsexponering i gator: Resultat av
méatningar i Malmo.

10A. Nilsson, S. (1988): Vebertd. En beskrivning av samhéllets och bygdens utbygg-nad och
utveckling frén borjan av 1800-talet till var tid.

10B.  Nilson, G., 1988: Isférhdllande i sidra Oresund.

11. Tunving, E. (1989): Oversvamning i Murciaprovinsen, sydostra Spanien, november 1987.

12. Glave, S. (1989): Termiska studier i Malmo med varmebilder och konventionell métutrustning.

13. Mjdlbo, Y. (1989): Landskapsforandringen - hur skall den dvervakas?

14. Finnander, M-L. (1989): Vé&drets betyde se for sndavsméaltningen i Tarfaladalen.

15. Ardd, J. (1989): Samband mellan Landsat TM-data och skogliga bestndsdata pa avdel ningsniva.

16. Mikaelsson, E. (1989): Byskedlvens dalgang inom V asterbottens |an. Geomorfo-logisk karta,
beskrivning och naturvérdesbeddmning.

17. Nhilen, C. (1990): Bilavgaser i gatumiljo och deras beroende av vadret. Litteratur-studier och
méatning med DOAS vid motortrafikled i Umea.

18. Brag6, C. (1990): Geometrisk korrektion av NOAA AVHRR-data.

19. Erlandsson, R. (1991): Vagbanetemperaturer i Lund.

20. Arheimer, B. (1991): Narings ackage fran akermark inom Braans dranerings-omrade.
Lokalisering och &tgardsfors ag.

21. Andersson, G. (1991): En studie av transversalmoraner i vastra Smaland.

22A.  Skillius, A., (1991): Water havesting in Bakul, Senegal .

22B.  Persson, P. (1991): Satellitdata for Gvervakning av hostsddda rapsfalt i Skane.

23. Michelson, D. (1991): Land Use Mapping of theThat Luang - Salakham Wetland, Lao PDR,
Using Landsat TM-Data.

24, Malmberg, U. (1991): En jdmforelse mellan SPOT- och Landsatdata for vegetations-klassning i
Sméland.

25, Mossberg, M. & Pettersson, G. (1991): A Study of Infiltration Capacity in a Semiarid
Environment, Mberengwa District, Zimbabwe.

26. Theander, T. (1992): Avfallsupplag i Malmoéhus |&n. Dranering och milj6-paverkan.

27. Osaengius, S. (1992): Stranderosion vid Ldderups strandbad.

28. Olsson, K. (1992): Sea lce Dynamicsin Time and Space. Based on upward looking sonar,
satellite images and a time series of digital ice charts.

29. Larsson, K. (1993): Gully Erosion from Road Drainage in the Kenyan Highlands. A Study of
Aerial Photo Interpreted Factors.

30. Richardson, C. (1993): Nischbildningsprocesser - en faltstudie vid Passglacidren, Kebnekaise.

31. Martinsson, L. (1994): Detection of Forest Change in Sumava Mountains, Czech Republic Using
Remotely Sensed Data.

32. Klintenberg, P. (1995): The Vegetation Distribution in the Kérkevagge Valley.
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Part 1

1. Objectivesof Part 11

The objective of this case study is to visualise how GIS can be used in science concerning
soci0-economic factors, and go over the tourist potential of Hambantota district. Tourism isan
expanding sector in Sri Lanka, impacting regional development in the country, and hence of
interest for the Main Project. The work was performed in two steps. Firstly a number of
interviews in Hambantota town were conducted. The purpose was to collect the interviewees
experiences, opinions and attitudes towards possibilities and problems regarding tourism in
Hambantota. In the interview material |1 found a vision/scenario describing Hambantota as the
centre in a new tourist region in the south of Sri Laka. One part in this scenario consisted of
the idea that tourists, individually or in groups would travel around in the Southern Province
visiting various sights of interest (the scenario is explained more thoroughly in section 2.1). On
the basis of thisscenario | moved on to select and transform geographical datathat | could use

to visualise the following scenario using network analysi&;

By having Hambantota town as a starting point GIS could be used to find out how far away an

“imagined tourist” would get in a given time range with different means of transportation.

Visualising this scenario shows a method that can be used when planning infrastructure

investments or when investigating access bility to various sights.

3A method to find and analyse the optimal route using cal cul ations based on geographical distances and
theoretical speed values (Olsson 1999).
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2. M ethodology

In Part | (see Introduction) we addressed the spatial and non-spatial data forms and we argued
that all spatial data has a geographical position on the earth’s surface. The spatial data can
either be discrete or continuous. When an object is clearly defined n it’s surroundings the data
is said to be discrete, i.e. roads, houses and so forth. Temperature on the other hand is an
example of continuous data, it varies gradually and no clearly defined boundaries exist. The
non-spatial data can be either quantitative or qualitative. Numerical data and scalable statistics
are considered to be quantitative. One or many peopl€’ s opinions or feelings towards a certain
phenomena are an example of qualitative data. This type of data is often collected through
interviews or discussions and the purpose is thus to attain a thorough understanding of the

different aspects of the phenomenarather than measuring the magnitude and prevalence of it.

GIS has primarily been used in natural science projects and not so much in sociakcience.
Pilegd (2000) stresses the importance of “a comprehensive view” in order to fully understand
“what is happening around us’. To use both a technical and a social approach in a project
could lead to a more thorough understanding of the investigatedfeatures.

In order to find out more about the potential and attitudes towards tourism in Hambantota
eleven interviews with hotel owners and personal, the Vice Chairman at the chamber of
commerce and a Police Inspector at the local police station were performed (for list over the
interviewees see Table 1). Since the objective was to perform a survey from their (the
interviewees) perspective, and since the questions mainly dealt with tourism potential and the
future of Hambantota tourism development, the choice fell on using open questions (for
guestionnaire see appendix A). Some of the questions used were, on purpose, quite vague. The
guestions were used more in order to get a discussion going than to receive a word for word
answer. Since it was not obvious in what direction the answers would go, the questions were
used as notes, guiding the conversation from one subject to another. During the interviews
notes were taken since the word for word answers were not as important as to grasp the “big
picture’. The sample basis was set to select three large first class hotels, three middle class
hotels and an equal number of guesthouses and hostels. Interviews with the Vice Chairman at

the Hambantota Chamber of Commerce, a police inspector and a café in Hambantota twn
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were also arranged. The reason for choosing mainly hotels and guesthouses was that they

would be more informed and used to thinking about issues regarding tourism.

The sdlection of establishments was subjective since the purpose was not to generalisethe
outcome of the interviews. | smply walked around in Hambantota and visited the hotels and
guesthouses that | came across. In some cases the owner was not in and the staff could not
answer any of the questions due to various reasons, these are explaired in section 3.1. It was
also obvious that the same type of questions could not be asked to both executives and the
staff. In general a lot more information was collected when speaking to people in executive
positions. They were obviously more familiar wih the subject and spoke English more or less
fluently. This does not mean that the interviews made with the staff was useless, of course it

was interesting to get their views on the future.

A list of the interviewees is presented in Table 1. As evident fom Table 1, the sample basis
was not fulfilled. One reason for thisisthat there are only two first class hotels in Hambantota.

Another was that the interviewing process was more time consuming than expected.

Table 1. List over the interviewees in and around Hambantota town.

Name of establishment First class |Middleclass |{Guest house |Other

Café in central Hambantota X

Chamber of Commerce Hambantota X

Hambantota Rest house X

Hazims Guesthouse X

Joy Guesthouse & restaurant X

Lake View Guesthouse & restaurant X

Sea Spray Hotel X

Sunshine Guesthouse X

The Oasis Hotd X

The Peacock Hotel X

A Police Inspector in Hambantota X

The persons interviewed in Table 1 above were as follows; the owner of the café, Vice
Chairman Mr Mahen Senanayake at the Chamber of Commerce, the manager of Hambantota
Rest house, the owner at Hamzims Guesthouse, the owner of Joy guesthouse, the manager of

the Lake view Guesthouse, the owner Mr Dinnyson Edirisuriya of theSea Spray Hotel, an
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employee at the Sunshine guesthouse, the managing director of theOasis Hotel, an employee
at the Peacock Hotel, and Inspector of police Mr D.S. Karunanayake at thepolice station.

2.1 Outcome of theinterviews

The intention was to try to achieve a relaxed discussion, were the interviewees would do most
of the talking. | tried to avoid leading questions, and attempted to keep expressions and
guestions as simple as possible if the respondent’ s English level was low. It came as no surprise
that it was easie to interview and maintain a dialogue with persons who could speak English
fluently. To gain the interviewees trust was also important. Despite the attempts | was
sometimes met with suspicion, partly since failing to explain the intentions with the intersws.
Explaining who you are, where your come from and your purpose with the interview are
fundamental factors when doing field interviews (Neuman 1994). | had a letter of
recommendation® with me, but it was useless were it was needed the most; interviewiny
people whit limited knowledge in English. In a case were the interviewed person only speak a
little English, he/she certainly can’t read English. Another factor for the mistrust is that thereis
a gtiff competition amongst the establishments. | was oftenasked not to give a word for word
recollection of what a person had said, and also not to reefer answers directly to the one how
had said it. An example of this was when involved in a discussion the interviewed person could
say -“don’t tell anyone that | said this...” and so forth. Finally it was obvious that executives
had more knowledge about the tourist situation in Hambantota than would an employee. An
employee might also hesitate to “speak his or her heart” in fear that the boss might disapprove
of their answers. Again this behaviour can be explained by that | was not completely successful
in convincing some of the interviewees that their specific answers would not be connected to

their person.

In general the interviews pointed in the same direction.In Hambantota the domestic tourism

dominates during summer and spring. When autumn and winter comes the number of foreign
tourists increase. The average tourist, both foreign and domestic, usually stays between one
and three days. Among the most popular stes is the festival in Kataragama, (the division east
of Hambantota) a religious event for both Hindus and Buddhists. This festival also attracts a
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large number of pilgrims although they often stay in Kataragama town or at the festival site.
Many tourists visit the Yala National Park, which is the biggest in Sri Lanka. Thereis aso a
bird sanctuary in Bundala (east of Hambantota) that attract some tourists. The flow of foreign
tourists depend upon the situation in Sir Lanka, periods of violence directly afect the tourist
sector. Although Hambantota is as far from the north one can come, tourists and tourist

companies’ fright “easily”.

Many visitors to Yala come with package tours from the capital Colombo, they have a planned
route and pre-planned meals and hotel reservation. They often stay at the Peacock Hotdl or the
Oasis Hotel. The foreign backpacker tourists often choose hotel/guest house on site and
usually stay longer than three days. The establishment often offer to arrange various tours, i.e.
safaris to Yala, to backpackers. Most establishments use different prices for different tourists.
Foreigners pay more than do local and domestic tourists. The ssimple explanation is that tourist

from abroad have more money.

The bigger hotels get some tax relief during the first five years. They can also buy television
sets and other equipment tax-free. There are little or no co-operation among the hotels and
guesthouses in Hambantota. There are no Hotel-Chains in Hambantota and consequently one
hotel only recommend another if they are fully booked. This behaviour is of course the samein

therest of the world and not unique for Hambantota district.

Thereis a general but modest optimism regarding future tourism in Hambantota. Almost every
interviewee thought that Hambantota town and district would benefit from more tourists, both
domestic and foreign. Thisis not too surprising given that aimost all of the persons interviewed
worked in the tourist industry. There are some concerns regarding increasing prostittion and
drug problems. But since Hambantota can’t offer as many suitabl e beaches as Gampaha district
(this is of course a disadvantage when trying to attract “suntourists’), the general opinion
amongst the establishments is that these problems can be avoded. The general opinion
amongst the interviewed is that foreign tourists are responsible for causing the above

mentioned problems.

1% Prof Karunanayake at the University of Kelaniya issued this letter.
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In order to be more attractive as a tourist resort Hambantota needs to devel op its infrastructure
within the district as well as the connection to the capital and the Hill Country’ (north of the
southern province). Today it takes between six and seven hours to drive from Colombo city to
Hambantota town. The power supply also needs to be improved, many hotels have diesd
generators to modify the effects of frequent blackouts.

The government has talked about building a super highway between Colombo and the southern
district. There are also some plans to build an airport and a commercial harbour in the south.
Today the railroad from the capital Colombo ends in Matara district (west of Hambantota). If
this infrastructure were built, it would be a boost for the region, some of the interviewees say

that its just empty promises, but Mr Dinnyson Edirisuriya, owner of the Sea Spray hoel says:

“ The fact that the government is beginning to talk and discuss such infrastructure investments

isagood start, even if it might take a few decades for it to be built”

Two interviews presented a vision of Hambantota as a southern touristcentre. The interview at
the Oasis Hotel, just outside Hambantota town, and the interview with Mr Mahen Senanayake,
Vice Chairman at the Hambantota Chamber of Commerce. They point to the fact that
Hambantota is unique in many aspects. The climate variesifom arid to dry to wet (see Part |,
figure 2 for climate definition). Sri Lankas biggest National Park, Yala is situated in the
southern province. There is also a large bird sanctuary in Bundala and another sanctuary in
Wirawila. The southern province canalso display a large number of ruins from all colonial
periods (see part | for the colonial time period). Other unique natural features are the Hot
Springs® at Madunagala, various caves, waterfals and a blowholeé’ along the coast at

Hummanaya. In Figure 1a sight map is presented.

> The central highland around Kandy is often referred to athe Hill Country.
18 Hot, sulphuric water springs out from the ground.
1" A sort of cave along the coast where ocean water cascades up into the air.
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Figure 1. A selection of various sightsin and around Hambantota district. The geographical positions of the
sights and parks are approximate (co-ordinates in Latitude/Longitude).

A thing that Hambantota and the lager part ofthe southern province lack are beaches that is
suitable for swimming. In Part | we mentioned the narrow continental shelves of Sri Lanka.
There are some small beaches in the southwest but these are subjected to heavy erosion. In
addition rapid currents m&e the water unsafe for swimming most time of the year. Of the

southern coast there are corral reefs, but they are also “out of reach” for snorkelling.

This has lead to thoughts about focusing on “alternative tourism”. A cultural, historical and
natural tourism where variety is the key word. According to the interviews, foreign tourists in
other parts of Sri Lanka, especialy in Gampaha district are only interested in the six S's; sun,

sand, snorkel, spirits, sex, and smoke. It is this kind of tourism Harbantota wants to avoid,
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according to the two interviews mentioned previousy. Mr Mahen Senanayake at the Chamber
of commerce stresses the need to document all of the things worth seeing in and around
Hambantota. With a smple map and clear directions hoted and guesthouses could organise
trips or rent out motorcycles and bicycles for tourists how wish to explore Hambantota district
and the rest of the southern province on their own. Building a golf course and organising
fishing trips is other examples thatwould attract tourists. In this way local people would aso
have the opportunity to earn money from tourists, when tourists visit local markets and shops.
With the infrastructure investments in an airport and a superhighway from/to Colombo
together with putting the railway though Hambantota the accessibility will be dramatically
increased. If all this fall into place Hambantota could become a new tourist centre with

“endless’ possihilities according to Mr Mahen Senanayake.

10
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3. Data and data transfor mation

Additional data has been added to the database that was built in the Study (see Part 1). Today
(February 2001) the database consists of digital maps at different resolution and over different
parts of Sri Lanka. These maps contain diferent features such as land use, roads, province,
district and divison boundaries. Along with the maps a number of quantitative attributes are
stored, giving information on road type, employment statistics in the different districts and so
forth.

For the analysis | wanted to perform | needed a road layer that covered the southern part of Sri
Lanka. Furthermore | wanted the road data to be “denser” (i.e. more roads) in Hambantota
district since the focus was set to this district. The optimal data would apart from the above-
mentioned factors also contain information regarding speed limits and road classifications. It
was also preferable with a road layer that was up to date i.e. not showing road conditions as
they were ten or twenty years ago. Finally theroad data had to have topology'®, which is a

necessity when performing network operations.

All of the road datasets in the database lacked one or many of the criteria mentioned above.
One road layer over Hambantota districts that had topology and was quite detailed (over 7000
line segments) contained no other information than the segments length. Other datasets
contained roads that were classified but lacked topology. It was obvious that no matter which
road data that were used, it would not be able to reflect thereality. Achieving “real conditions”
would require extensive fieldwork (collecting or measuring speed values and updating existing
maps) and it would be time consuming. Realising this, | decided to “expand” one of the layers
in the database that met most of the criteria mentioned above. This road data had topology and
the roads were classified. It did not contain speed limits and only the biggest roads were
present in Hambantota district, it was also not possible to determine how up to date the ddaa

was.

'8 Topology explains spatial relationshipsin a norgeometrical term. Examples are geographical informatin
regarding content and adjectives.

11
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| started to add roads subjectively to dense the road network in and around Hambantota
district. | then classified the road segments to increase the diversity of the road network into

four different groups, namely:

?? Highway
?? Major
?? Minor

?? Small/Trail

The classifications of the roads depend on both traffic intensity and size. Isin this case the class
Highway represents roads with the most traffic, but the Major road class can be of equal size.
A Major road is though aways bigger than aMinor road, which in turn is bigger than a
Small/Trail road. The resulting road network is displayed in Figure 2.
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Figure 2. Resulting road network over the Southern part of Si Lanka. Co-ordinatesin Latitude/Longitude.
The classification was used to calculake different cost fields for the roads. A cost field gives

information about the cost (in this case minutes) for travelling a single line segment. Three
different cost fields (all fields were set to display cost in minutes) were calculated to symbolise
travel with different types of vehicles. Car, vespa/motorcycle and bicycle were used. The cost
fields were calculated with equation 1.

S?D/T (1)

D is the distance in kilometres (the length of a single line segment). T is the time (in hours) it
takes to travel a line segment. By dividing these two terms the Speed (S) in km/h is received.
In order to get some real values and not only estimations the time was measured when
travelling on the Highway in a minibus from Colombo city to Hambantota town. 1 took 6.5
hours and the distance in kilometres was received from the digitised map (I had digitised the
actual costal road between Colombo and Hambantota, so the factor D should be more or less
correct). Dividing the distance 230 km with the time 6.5 h, lhe resulting mean travelling speed
was ? 35 km/h. With the use of this mean value it was possible to calculate the other line

segments by rearranging equation 1 into equation 2.

T=DI/S )

The mean speed value had to be adjusted to suit the differert types of vehicles. The values

chosen are presented in Table 2.

Table 2. The mean speed in knvh displayed by the different type of vehicle.

Road type
\Vehicle type Highway| Major | Minor [Small/trail
Car 35 38 30 5
\Vespa/lMotorcyclel] 30 33 30 10
Bicycle 10 13 12 5

The valuesin Table 2 are an attempt to imitate real conditions based on my limited experience
of the traffic situation in Hambantota. In my opinion it is often faster to travel on the Major

roads because the traffic is less dens, simplifying oertaking.

13
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Equation 3 below is an example of how the cost fields were calculated. D is the length in
meters of a single road segment, divided by 1000 to return the length in kilometres. Thisisin
turn divided by the speed (S) in km/h and then multipkd with 60 to return the time (cost) in

minutes.

((D/1000) / S? 60) (3)
It should again be stressed that the speed figures that has been used aremean values and that
the estimations are made subjectively. It was also assumed that the speed was equal in both

directions. It is possible to set different speed values for different directions, but for this

operation to be meaningful you need more detailed information regarding the road in question.

14



Part 1

4. Analysis and results

This analysis is based on the speed values in Table 2. By manipulating the travelling time the
resulting maps show how far the tourist can travel in 30, 60, 120 and 240 minutes using
different types of transportation. In section 3 | described how the cost fields were cal cul ated,
when the computer program performs the analysis these cost fields are added together as the
program moves along the segments one by one. Figure 3 below displays a possible travelling
situation for car. According to Figure 3 a tourist travelling by car could reach all of the sights
in the map. It would take a tourist approximately 3 hours to reach a waterfall if having
Hambantota town as a starting point. Returning to Hambantota will then take an additional 3
hours (assuming equal speal in both directions).
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Figure 3. Travelling time for Car, displayed together with some points of interest (POI). The geographical

positions of the sights and parks are approximate (co-ordinates in Latitude/Longitude).
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This method can be used to show and identify roads and areas where infrastructure investments
would give maximum increase in accessibility. As an example, examining Figure 3 one can see
that if a want tourist to visit a sight or facility that is situated on or close to a small road the
travelling timeis severely increased. The speed value for driving acar on asmall road is, in this
case, 5 km/h. Rebuilding this road so that it could be classified as Minor would increase the

speed value to 30 km/h and thereby dramatically increase theaccessibility.

In Figure 4 the same analysisis performed, but this time for motorcycle. Compared to Figure 2
the tourist still reaches all sights but at dight higher time cost. Using a motorcycle this analysis
shows that the tourist reduces the time cost on smaller roads and the accessihility is thereby
increased. | believe this can bevalid in redlity.
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Figure 4. Travelling time for Motorcycle, displayed together with some points of interest (POIl). The

geographical positions of the sights and parks are approximate (co-ordinates in Latitude/Longitude).
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The same theory can be applied when analysing the situation for travelling with bicycle. But
this situation is somewhat different. Because of the low mean speed values (compared with car
and motorcycle) the travelling cost increases very fast. This method is consequently more
useful when the data consists of a dens road network over a “small” area and not like in this
case half a county. Figure 5 below displays the travelling time for bicycle (note tle different
timeinterval). Figure 5 illustrates the abovementioned problem.
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Figure 5. Travelling time in minutes for Bicycle displayed together with some points of interest (POI). The

geographical positions of the sights and parks are approximate (co-ordinates in Latitude/Longitude).
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5. Discussion and conclusions

Regarding the form and performance of the interviews made in Hambantota during June 1999
some things could have been done in a better way. | was not completely successful in
explainirg the purpose of my case study to the interviewees. Involving an interpreter would
have helped in overcoming the language problem, but it could at the same time make the
interviewees feel more exposed. The interpreter might also unintentionally manipulatéhe
answers instead of giving a word for word recollection and this would bias the interview. The
outcome regarding attitudes towards tourism was of course biased, due to the sample basis

(almost al of the interviewees are in the tourist industry).

Despite the encountered problems during the interviews the outcome were satisfying. It gave
an insight in the present tourist situation as well as their thoughts regarding the feature. In the
present situation (June 1999) tourism doesn’t generate much income o the local peoplein the
district. Many foreign tourists that visits places in and around Hambantota come with package
tours (usually from Colombo), everything is paid in advance, preordered meals and
accommodation. The foreign backpackers are, on the other hand, in general keen to explore on
their own but in return they can be classified as low spending tourists. In the two first class
hotels the Oasis and the Peacock the majority of the staff come from other districts than
Hambantota. The hotels seek personnel with “tourist education” or people with experience of
the business. Today (July 1999) there is no such education in Hambantota. This means that the
big hotels don't offer many openings for unemployed in the district. In addition the
guesthouses are often family owned and don’t employ persons outside the family. Thereis also
a stiff competition amongst the establishments in Hambantota. And those how can afford it
only advertise and promote their own hotel. It might be a good idea to promote the region (i.e.
Hambantota district) instead of individual establishments. | think this strategy would attract a
lager number of tourists and generate more income not only to hotels but also to local people.

The Hotdl's and Guesthouses would still compete but not until the tourist reaches the region.

By visualising the scenario in section 2.1 | have shown a method that can be of use when
analysing road directions and accessibility. This method can also be applied when dealing with
any type of data that isin a network, may it be water pipes or eectricity cables. In an analys's,
guantitative data is usually used but qualitative data can congtitute the base for deciding what

18
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guantitative data that should be used. In studies regarding regional development one may hae
a mixture of both qualitative and quantitative data that needs to be visualised. As argued in
Part | (section 7) having “button knowledge” is not sufficient for operating a GIS and that it is
important to understand the operations performed by the computer. Another important factor
is to understand the data that one wants to analyse. Understanding that different data have
different characteristic makes it possible to, for instance, avoid generalisation of qualitative
data. Using the method | have used inthis case study could hopefully lead to a more thorough

understanding of many research projects.

Through cooperation on a partnership level between donor agencies, such as Sida, and
governments, universities or institutions, resources can be made availale that facilitates a GIS
implementation. A successful implementation can generate “profit” which can manifest itsalf in

many ways,

?? Introducing new technologies into an institution might result in a new way of thinking,

which could lead to new approachesto traditional research.

?? Increased communication between departments in a university can lead to a more

efficient handling of research projects and hence save time.

One risk is that GIS results are accepted without criticism, meaning that decisions arenade
based on the visually “good looking” output when the input data might be of poor quality.
Used in an incorrect manner, GIS can actually oversmplify a phenomenon and important
information can thereby be lost. The use of GIS can when used in the righway provide better

information on which better decisions can be made.
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Appendix A

Quedtionnaire

1. Hotel name, owner, room rate, season, personnel?

2. What kinds of tourist are coming and how long do they stay, what do they see? Touts?

Guides?
3. What can Hambantota offer, what makes Hambantota special to tourists?
4. Doesthe government help, lower taxes etc?
5. Please describe your tax situation.
6. Areyou organised in any way, helping each other, any form of cooperation?
7. The government’s plans to build a super highway, airport and harbour; promises or reality?

8. What do you think is necessary for more tourists to come to Hambantota, infrastructure

etc?

9. How do you see the future, both for your hotel and for Hambantota? Focusing on foringe

tourism?

10. Can you see any problems with tourism (prostitution, drugs, etc.) how can one minimize

these problems?

11. Do you think local people also will gain from an increase in tourism?
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GISin socio-economic planning

- A case study -

By Jenny Fergéus
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1. Introduction

The Main Project includes the development of the GIS capacity at the University of Kelaniya
as described in Part | (Chapter 3.2). A central motive for thisisto be able to employ GISin
the socio-economic planning. Six Ph.D. students at the Universy of Kelaniya associated to
the Main Project will conduct much of the socic-economic research within the Main Project.
Therefore it is of great importance to coach the Ph.D. students in these skills. One of the
objectives of Part | was to train the Ph.D. students in GIS by holding lectures and exercises
(see Part I, Chapter 5.2). This gave them basic technical knowledge about GIS, but it is vital
that the Ph.D. students also use GIS in socio-economic research to fully be able to put GISin
awider context and develop an understanding for GIS in socieeconomic planning. Technical
skills are not enough since without a comprehensive view it is quite easy to use the technique
in an incorrect way. Theoretical lectures and exercises in computer |aboratories can gre the
Ph.D. student basic knowledge, but to fully understand the possibilities and hindrances they
need a lot of training on real cases. A method to develop an understanding is if the Ph.D.

students can use GIS in their own research.

This case study was conducted mainly at the University of Kelaniya in Sri Lanka during the
4/6-23/7 1999, together with the Study (see Part 1) and the case study performed by Jonas
Almquist (see Part I1).
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2. Objectivesof Part |11

The overall objective of Part 11 (hereafter referred as the Case Study) is to show examples of
how GIS can be used in socio-economic planning. This will be achieved in cepperation with
the Ph.D. students, which expectantly will benefit both their research as well as the Case
Study. By utilizing the Ph.D. students' research to conduct the Case Study, the Ph.D. students
have to comprehend if and how they can use GIS in their own research. In some cases thisis
already done by the Ph.D. students, while in other cases GIS is a new phenonenon. Since
both the knowledge about GIS and how far they have come with their research varies widely
between the Ph.D. students, there will almost certainly be great differencesin the outcomes of
the detailed objectives of the Case Study between the Ph.D. students’ research.

The detailed objectives of the Case Study are as follows:
1. Determine how the Ph.D. students plan to use GISin their research
2. Evaluate the possibilities for the Ph.D. studentsto use GISin their research

3. Propose improvements and demonstrate examples of how to use GISin ther research
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3. M ethodology

There are usually three different ways of conducting a study, as quantitative surveys, as
qualitative case studies or as time series, according to Kahlon and Ghebre (199¢. To make
the latter method meaningful, it would be necessary to follow the development of the studied
area - in this case the research of the Ph.D. students- over a longer period than the two
months that this Case Study lasted. In the choice between a quantitative survey and a
gualitative case study it seems most meaningful to have a qualitative approach for several
reasons. According to Neuman (1994) a qualitative study is the bestsuited approach to use
when dealing with an explorative type of research Qualitative research has more potentials of
discovering new issues. It is a way of becoming familiar with the basic facts and developing
well-grounded assumptions. Using qualitative studies also has an excellence potential to go
deeper into the subject. Though, Neuman also claims it is not about which form of study that
is best, but under what conditions it is performed. Since there were only six Ph.D. students,
which participated very closaly in the Case Study, a qualitative approach appeared as the best

choice.

3.1 Interview technique

Therearein general two types of questions, open and closed. Open questions means that there
are no given choices for the respondent, while the closed questions has two or more options
for the respondent to choose between. There are several advantages and disadvantages
between the two types of question, of which some are listed in Table 1. According to Neuman
it is not which sort of questions that are best, rather under what circumstances the questions
are appropriate. The closed questions are often more suitable for quantitative surveys while
the open questions are more appropriate for qualitative studies. In this Case Study open
questions was used for several reasons. One of the main reasons was that, as stated above, the
Case Study was in fact qualitative. Consequently it is logical to use open questions, which
give qualitative answers instead of quantitative questions that the closed questions have to be
categorized as.
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Given that the Ph.D. students were only six, there would be no meaning to conduct a
statistical evaluation from the answers. This means that different degrees of details in the
answers would not be a problem, neither would the answers have to be coded in any particular
manner. It would also be easier © avoid misunderstandings since the open questions in
combination with interviews made it possible to ask further and give deeper explanations
when there was any uncertainty in the questions or in the answers. Thisis also the main reason
why the Case Study is mainly based on interviews with the Ph.D. students. Before the
interviews the Ph.D. students were given a written questionnaire with some questions
concerning GIS and their projects (see Appendix B, Part 1). The purpose for this was to
prepare the Ph.D. students for the interviews and to get an idea of the level of the Ph.D.
students skills in GIS. One have to keep in mind that the communication caused some
problems, both because of cultural reasons, as stated in Part |, but also because of language

difficulties.

Table 1. Open versus closed questions (model made of Neuman, 1994, modified by Kahlon and Ghebre, 1996)

ADVANTAGES DISADVANTAGES
OPEN ?? Unlimited number of answers ?? Different degrees of details in answers
possible

?? Coding responses is difficult

?? Unanticipated findings can be
discovered ?? Comparisons and statistical analysis

become very difficult

?? Respondent can qualify and clarify
responses

CLOSED | ?? Easier and quicker to answer ?? Respondent with no opinion or knowledge

can answer anyway

?? Respondents are more likely to
answer about sensitive topics ?? They force people to make choices they

would not make in the real world

?? Answers are easy to code and
analyse ?? Misinterpretation can go unnoticed
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4. Results and Discussion

This chapter is divded in two parts; the first part (4.1) presents the general knowledge of GIS
among the Ph.D. students. This is vital to examine before considering the possibilities to use
GIS in their research. The second part (4.2) concerns GIS potential in each of the B.D.

students’ individual research.

4.1 General knowledge about GIS

In this part the result of the questionnaire and the interviews with the Ph.D. students is
presented and discussed. Question 4.1.1 and 4.1.3 comes from the interviews while 4.1.2
comes from the questionnaire. Note that the questions were not asked in the same order as
they are presented here. There is also no internal order in the answers presented, i.e. the
answer of one question presented first does not come from the same Ph.D. studert as the first

answer of another question. The reasons for this are that it is not the individual answers that
are interesting here. Instead it is the general attitudes of the group. Another reason is to keep
the answers as anonymous as possible. Please nde that even if the answers are within quotes,

there might have been some language adjustments to the answers. Though, the intention was

to keep the answers as close to the origin as possible.

4.1.1“What isGIS?”

The first question was asked in order © find out how familiar the Ph.D. students were with
the concept GIS:

Q: “ What is GIS?”

“The meaning of GIS is Geographical Information Systems. But we can also

handle other types of information, for example the distribution of malaria and the
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distribution of population is very useful for the doctors. Although the information
is gpatial it is possible to convert this information to economic information. |
believe that geographical data can be used by anyone, not only geographers. We
have learned that geography is a separate subject, but GIS has proved it isfor use
for everybody. Another thing is that in our country we can save a lot of time by
using Gl Sfor planning of roads, electricity, communications, etc. | think all these
departments should use GIS. GISisreally helpful and we need this technique in
developing countries. Another thing is that we can store and update data very
easly without wasting resources. When considering all these things GIS is very
helpful and needed.”

“1 do not have so much knowedge about GIS. Thisis my first experience of GIS. |
believe that by GIS we can formulate data. We can digitise spatial data into non-
gpatial data. When we are going to do a research, like social or natural science
we can use data as a tool to collect data. All sorts of data we can treat with GIS

for example houses, land use, families. The main task with GIS is to produce

maps.”

“ GIS says what happens where. One important thing is that it can source human
activities, interactions and changes and so on. And also | think GIS gives spatial
information. Another thing is that with GIS maps, the information is much more

under standable than just using tabular data.”

“It is some sort of storing information and you can use it as a tool. You can for
example cross check data. It is a good tool, but you have to master it. And you
must know what to do, otherwise the information might be available but if you do

not have the knowledge it is useless.”

“To me GISisthe way of processing data and analysing spatial data.”

“ GIS is an important tool to analyse socio-economic data in development and

planning process. Third world countries like Si Lanka can use the GIS to

accelerate their development projects. According to my knowedge it can display
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map data and all kinds of information in maps. However, GIS can be identified as

an interesting subject.”

As seen in the answers above, there are large variations in the understanding of GIS among
the Ph.D. students. This was expected since the background knowledge between the Ph.D.
students varies gresatly, as seen in 4.1.3. The common GIS knowledge is quite basic; most of
the Ph.D. students are not very familiar with GIS and the opportunities and hindrances it
offers. This is important to kegp in mind when discussing the pashilities for the Ph.D.

studentsto use GISin thar studies.

4.1.2 “What isyour impression of GI S?”

The purpose of this question was to get an idea about the attitudes towards GIS. It is of

course crucia for the outcome of the Ph.D. students that they are motivated:
Q: “ What isyour impression of GIS?”
“ Happy to use the Gl Stechnology for my future studies.”
“1t will be a very interesting subject to learn and practise. On the other hand
there is no hesitation that it is a more useful tool for many researchersto select a
sample and collect data in a proper way.”
“ GlISisa scientific tool which can use any subjects to show spatial relationship. |
am thinking about how GIS can use social science research and economic
planning. Although we get the knowiedge about how to use GIS, can we use this
expensive material (satellite image) or can we find some alternatives?”

“Itisatool. Time spent to GISgives good results. It is very important.”

“1 find GIS as a very powerful analytical tool. At the same time | am aware of its

capabilitiesaswell asits limitations.”
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“ GIS helps in many ways to solve more complicated and complex problems
involved with a large scale database. GIS can handle these large databases very
easly as | need. Data arranging, analysing, updating and storing the data also
will be very easy. Results can be presented in different ways, such as maps,
graphs and table form by using Gl Sfacilities. When considering all these things |

believe GISwill help to accelerate the personal and national progress.”

Even though the knowledge level of GIS is quite basic, as seen in 4.1.1, the attitudes towards
GIS are very confident. It is often symptomatic when introduced to a new technique to focus

on the possibilities without thinking about the hndrances.

A majority of the Ph.D. students sees GIS mainly as a tool, which is not optional. It would be
preferable if they looked upon GIS as concept, meaning more than only the technique. It
probably depends on an immatureness concerning GIS. This candad to the use of GISin an

incorrect way. By having too much confidence in the technique the Ph.D. students might use
GI S software uncritically without paying enough attention to the data used. This may result in

incorrect conclusions. Thisisfurther disussed in Chapter 5.

The hierarchical structure in Sri Lanka, as well as in many other countries, often creates a
one-way communication where people tend to do only what they are told to by someone
higher in the hierarchy. Therefore it is pleasant to seethat the Ph.D. students seem to be
genuine interested in GIS. This ssimplifies the performance of the Case Study since it is always

easier to work with motivated people.
A very crucial opinion is about the costs connected to the use of GIS, as one of the

respondents mentioned. Not only is the hardware and software expensive, the material such as

maps and aerial photos, and education and training are also associated with high costs.
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4.1.3 “How much experience did you have of GI S before the lectures and exer cises?”

Even though the questions in 4.1.1 and 4.1.2 gave some clue, it would be interesting to find
out how much experience the Ph.D. students had of GIS before the GIS lectures and
exercises. Depending on their background knowledge of GIS, it coud give an idea of how

complex GIS solutions the Ph.D. students could use in their research.

Q: “How much experience did you have of GIS before the lectures and

exercises?”

“1 have heard about GIS in my courses, but | have never used it in my theses.
After learning | want to use GIS. | need a good course in GIS, because if | do not
use GISin a correct way it will be a waste of time, so before | use GIS| want to
get a good knowledge.”

“Nothing.”

“1 have done an ArcIinfo course for two weeks with some digitisng and node

correction.”

“1 have three certificates from GIS courses, mostly for one or two weeks each.

Only theoretical because we did not have time for exercises.”

“ Nothing.”

“1 had a little bit but not much. | had heard about GIS but not applied GIS for
any purposes. | was interested but | had not the possibilities to use it. | was told
that | only need to know when it is possible to use GIS then | can let someone else
do it for me. | have been interested in map analyses for a very long time, but have

not had the possibilitiesto use GIS”

The Ph.D. students do not have very much GIS knowledge, especially when considering that

they all want to use it in their research. On the other hand, they all have a major interest of
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learning GIS, which isjust as important as the knowledge. This becomes obvious when
comparing the answers from 4.1.1 with the answers from 4.1.3 and in further discussion with
the Ph.D. students; the correlation between the Ph.D. students background knowledge about
GIS and the understanding of GIS is not as big as the correlation between the understanding
of GIS and the interest for GIS. In other words, the interest for GIS seems to be more
important than the background knowledge for the understanding of GIS.

4.2 Theresearch of the Ph.D. students

Unfortunately one of the Ph.D. students left the Main Project in the beginning of the Case
Study, approximately after one week, and another Ph.D. student took his place. Since the
replacing Ph.D. student had not chosen any researchfield at the time, he was left out of this
part of the Case Study. Therefore there were only five Ph.D. students to work with
concerning the GISpotential of their research. Notice though, that the replacing Ph.D.
student participated in all other activites conducted, such as GIS lectures, exercises,

interviews, etc.

In the following chapter, there will be a brief description of the research of each of the five
remaining Ph.D. students. A deeper description of their research is presented in the Appendix.
The descriptions are based on both written descriptions and interviews. There is a large
variation in the material depending on how far the Ph.D. students had proceeded in their
research. After the description of the research, the result of the interviewsconcerning the
possibilities to use GIS for each of the Ph.D. students will be presented. Given that the
answers are individually connected to each of the Ph.D. students and their studies there will
not be any quotations presented in the following chapter.Finally there will follow a discussion
including suggestions regarding the possihilities to use GIS for the Ph.D. students. In order to

maintain the anonymity the Ph.D. students have gotten aletter each (from A to E).
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4.2.1 Poverty in fishing communities: Specific case study of lagoon fishermen in western

and southern regionsin Sri Lanka

The development projects implemented recently have lead to changes in land use
pattern. These development projects create ecological changes connected to

ecosystems and issues related to social, economic and environmental conditions.
The strategies for development in Gampaha and Hambantota are mainly based on
industrial or agricultural activities, which affect the water bodies negative with
pollution and overexploitation, and this in turn, affect the fishermen. This study
will investigate the effects on the fishing community. This can be evaluated by
comparing time series data. The information will be extracted from satellite
images, land use maps, reports of socio-economic and bioc-economic conditions

and changes, and field surveys.

Ph.D. student A has a very good understanding of the possibilities and hindrances to use GIS.
The idea of conducting timeseries investigations of the change in land use patterns and
ecological decreaseis good, but there could be some problems. By constructing maps over the
expanded industrial and agricultural areas, analysing the water bodies affected by these
activities, and comparing them to the changes in productivity for the fisherren, there are
probably some connections found. It is though crucial that the data mentioned, such as
satellite images and land use maps, are available. It is aso possible to extract this information
from written reports of earlier surveys and from officid statistics with a GIS tool - under the
condition that this type of data is available. But it is of great importance to remember that the
reliability of old data might be poor, especially if the conditions under which the data were
collected are unknown. Another problem is how the data are categorised when it might be
collected under different periods and by different individuals, Do they have similar methods to
evaluate the data?

Ph.D. student A also intends to use GIS to analyse the interconnection wit the biological
system, the social system and the economic system and how a change in one of the mentioned
affects the other two. There is however some questions about how this could be done. The

analysis may be difficult to do with GIS since the types ofinformation that has to be compared
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are very disparate. The risk when trying to compare such unequal information isthat either the
conclusions are irrelevant or too wide. The value of analyses with GIS is dependent on the
fact that the technique is used in a proper way with proper data. By using deficient data the
result will be useless. Otherwise one might end up comparing apples with pears. According to
Eklundh (1999), it is a mgjor problem that GIS can be used to create visually professional

presentations of data with low quality.

Instead of using GIS analyses, this field study is most likely better to conduct with field
studies and interviews in combination with investigating already written reports in the subject.

The result, however, may preferably be presented on a map.

4.2.2 Socio-economic role of women in Hambantota District

The social role of women in Sri Lanka is vital to the family and has not changed
very much during the decades, while the change of the economic roleis significant.
At present more than two thirds of the Sri Lankan women work outside the home
in addition to their housekeeping role. Various programmes have been
implemented to develop the socio-economic status of women in Hambantota
District. The main purpose of this study isto collect and analyse relevant data
regarding the socio-economic role of women in Katuwana village. This will be
done in order to review the status of the women in Hambantota District and to
identify the present socio-economic role of women in Hambantota District.
Primary data will be collected by both interview and observation methods. In
addition, secondary datawill be gathered from published articles.

Ph.D. student B plans to conduct interviews and observations in Katuwana village to find out
aspects of the women’s situation such as occupational groups, age, income, family structure
etc. When asking how he will use GIS in his research he answers that he would like to create
maps with the data he collect. To do this he wants to learn how to digitise andhe also says he

needs more training on how to use the GIS programmes. He is also interested in learning
about statistical methods.

14



Part 111

The subject for the study is interesting and has a good GIS potential, but to start with; Ph.D.
student B needs to widen the field areato several different villagesin Hambantota district. It is
not possible to draw any conclusions about the whole district by only using one village for the
research. Thisis extraimportant in a country like Sri Lanka, where the diversity beteen the
villages is enormous. It is not possible to draw any reliable conclusions about for example,
fishing societies by observing an agricultural society. A suggestion isthat he uses at least three

dissimilar villages.

The idea of producing maps over the data collected is good and it will make it easier to
analyse spatial variationsin the role of women. If possible, it would be interesting to conduct a
survey of how the role of the women has changed during time and compare it to the
development programmes implemented in the district. The result could be presented on maps
and analysed in a GIS to see if it is possible to draw any conclusions of the success of the
development programmes. These are not very advanced suggestions concerning GIS, but
since Ph.D. student B does not have any background knowledge about GIS, the suggestions

mentioned above should be suitable.

4.2.3 Sustainability of the peasant socic-economic systems. A study of southern Sri

Lanka

The rural development strategies that have ben implied have caused successful
socio-economic changes at village level. Still, peasant society has rarely visible
benefited in life quality. Although the peasant agriculture has undergone several
ingtitutional changes associated with rural development,the basic questions of
rural poverty and economic stagnation remain a maor problem affecting the
majority of the people. This study aims to identify spatial patterns of socie
economic conditions and their relationship to land use and changing trends in #h
peasant socio-economic systems. By using written reports supplemented with field
research, maps and aerial photographs, the study will result in recommendations

for a sustainable rural sociceconomic and environmental system.
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Ph.D. students C will use scondary data in first hand and supplement with field researches.
This data will consist on interviews and reports over the situation for the peasants. He would

like to use GIS to analyse spatial patterns of development in Hambantota district.

It might be difficult to use a GIS in order to explore how the sustainability of the peasant
society has been affected by the socio-economic changes taking place, unless focusing on very
specific details, for instance analysing how one specific change have affectedte income for
peasant families. Still, it might be complicated to isolate one specific factor. The GIS analyses
should be used very carefully in this study.

There are also some hesitations in the use of aerial photographs. The risk is that it is too
difficult to interpret the aerial photographs into useful data for this study. The data achieved
might have atoo low quality to be reliable. There will probably not be any need for the aerial

photographs.

GIS is ill a useful tool in this study for storingand visualizing data. When presenting the
material, maps will be an excellent complement. But as described, the analyses should be used

very carefully.

4.2.4 Development potential for tourism in Hambantota District

The tourist sector is a powerful growth element in the Sri Lankan economy. Today
there are overcrowded tourist resorts in certain destinations. To avoid conflicts
between the tourists and the locals, there is a need for additional tourist resorts.
Hambantota has a good, but yet not developed potential to become a tourist

resort. The objectives for this study are therefore to evaluate the existing tourism

sector in Hambantota and identify suitable locations for future tourism
development. To accomplish this, an inventory of existing tourist aftactions plus
potential attractions will be conducted. Primary data such as interviews and
guestionnaire surveys will be carried out. Secondary data will be collected from

official institutions.
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Ph.D. student D intends to build his study mainly on internaws and already written reports to
find out attitudes towards tourism in Hambantota and to explore different tourist attractions
within the digtrict. In opposite to the other Ph.D. students, he has not decided yet if and how
he would use GISin his study.

This study has avery god GIS potential with several different possibilities. To start with Ph.D.
student D could conduct a survey over where tourist attractions are located and then compare
it with the existing infrastructure (such as roads, hotels andother facilities), population and
restricted areas like national parks. In this way it would be possible to perform several
different GIS analyses, for example to find where there are potential areas for tourism
development and then compare it with the infastructure to see if and how the infrastructure
has to be expanded.

It is also possible to set up strategies on the tourist development depending on which
conditions that are set up in the analysis. One example is if Ph.D. student D set up the
conditions that a tourist resort must not be situated inside a national park, maximum three
kilometres away from the sea, and within one kilometre from an existing road he can point out

different areas where there is a devel opment potential for tourism.

A more advanced analysis could be to examine how many tourists an area could handle. To do
this Ph.D. student D has not only to investigate the GIS potential of the area, but also how
much resources each tourist demands and compare these factors, and not forgetting to
examine the attitudes towards tourists in each area. It might be more difficult to perform this,
but on the other hand could this kind of analysis be really useful.

Ph.D. student D could also use maps to visualize the result of the analyses. Even if hedecides

not to perform any analyses, he could use a GIS system to store the data collected through

interviews.
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4.2.5 Coastal erosion of South West Sri Lanka

Sri Lanka has, as many other coastal countries, vast problems with coastal erosion.
The impact of the coastal erosion is most intensive in the South West of Sri Lanka.
This area is now densely populated with economic and infrastructure facilities
concentrated to the coastal zone. The accelerating coastal erosion therefore creates
considerable problems, which might lead to a total collapse of both the ecological
and economical systems in the coastal zone. This study intends to determine the
causes of coastal erosion by investigating the spatial and temporal variation of land
loss due to coastal erosion in the South West. The overall goal is to calculate the
exact amount of land loss. Maps, satellite images and aerial photographs will be
compared over time in addition to secondary data collected by universities and

institutions.

This study has probably the best GIS potential of the five Ph.D. students' research. Ph.D.
student E has a good understanding of GIS and does not only see it as a tool. He plans to
store and categorise data through time and space. After that he can label the data before
analysing it. By using old and new maps he can calculate the changes, but he says he has a
problem with the scale and projection between the maps. This is though something an
advanced GIS can handle once he converts the maps into a digital form, which also isvhat he
should start with. After that it will be easier to label the norspatial data to its spatial position.
Spatial relations can often be discovered visually even before any analyses are done, which
might be of assistance in planning the analyses of th data. It is easy to rely only to the
technique, but one should not underestimate the importance of going through the material
visually before letting the GIS analysing the data.

With a GIS todl it is possible to perform complicated analyses that otherwse would be very
time-consuming. Therefore | recommend that Ph.D. student E tests different existing soil loss
models and evaluate them with sample areas in order to find one that seems confident for the
studied area. It is of course dependent on the quality of the data used. Depending on the soil
models, he might need maps such as hydrological maps, soil maps, topographical maps etc.
Further on, if the quality of the data is good, it might be possible to adjust the soil loss model
if it is necessary. By finding a good method for calculating the soil 10ss due to coastal erosion,
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it is possible to predict where and of what magnitude the problems will occur in the future,
which in turn will create enhanced opportunities to prevent the coastal erosion. It is ko

particularly useful for socic-economic planning; especially since both the population and the
infrastructure facilities are growing in the coastal zones. This is a great example of how

natural science and social science can integrate.
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5. Conclusions

In the Case Study a written questionnaire was used, followed by faceto-face interviews. By
using two different methods as well as repeating questions on different occasions, it was more
likely to increase the amount of informatim received. When having any kind of
communication, there are some factors we need to consider. An example is that we tend to
hear what we want to hear and relate to post experiences, which could bias the answers. By
using both written and spoken answers, this source of error would expectantly be reduced. In
an attempt to decrease the problems of biased answers due to the lack of anonymity the
guestions were as far as possible asked in a general form. It was also clarified that individual
answers would not be exposed together with the respondent’s identity. Another bias was that
the answers concerning GIS could be influenced by the lectures in GIS held within the Study
(see Part 1). To avoid this, if possible, the interviews were scheduled as late as possi bl eafter

the GIS lectures and exercises, i.e. approximately one and a half month.

The overall objective of the Case Study was to demonstrate how GIS could be used in socio-
economic planning. As mentioned, one of the Ph.D. students was replaced in an earlytsge,
which lead to the consequence that it was only possible to evaluate the research of five of the
Ph.D. students. By utilizing the Ph.D. students research, possibilities and hindrances in five
different studies has been examined. The fact that all thePh.D. students had confident
attitudes towards GIS smplified the performance of the Case Study. They were also very
interested in learning more about GIS, which of course was a condition for a successful
outcome of both their research and the Case Study. Even if the possibilities to use GIS differ
between the Ph.D. students' studies, they could all useit in one way or another. They could all
use GISto visualise their data, but some of them should be careful when conducting analyses.
This does not mean that they cannot do it, only that they have to be observant on both the
data they use and on the result they get.

Asdiscussed in 4.1.2, most of the Ph.D. students have their focus set on the technical part of
GIS. Thisis nothing unexpected, since GIS isa new subject for most of the Ph.D. students.

Hence, it is important to concentrate on the thoughts behind the techniques, what is the
purpose with GIS? When, why and how can we use it? It is essential to have a good

fundamental understanding about GIS, ot only to be able to conduct relevant analyses, but
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also to be able to critical valuate surveys and analyses performed by others. As seen in
Chapter 4.2 the majority of the Ph.D. students plan to use that sort of information in their
research. It is easy to lay to much confidence in the technique. Just because the result looks
advanced, it does not mean it has to be correct. If you use nonsense data, you will get

nonsense as aresult. Thereforeit is always important to have a critical approach.

As mentioned in 4.1.2 there are high costs connected to GIS. There are high initial costs, such
as hardware and software. There are also high costs in satellite images, aerial photos, and in
some cases maps are very expensive. In addition, the value of education am training is often
underestimated. These investments in time and money will hopefully pay back in the long
term, but they should not be underestimated in the beginning.

A risk when introducing a new technique is that beginners tend to want too much. Instad of

starting with the basics, people tend to start with the most complex parts because it seems
more interesting. This lack of selfcontrol may lead to a backlash; when things get too difficult
it is easy to give up, blaming the technique to be too comgicated. Therefore it is important
that those responsible for the guidance try to keep it on arealistic level. | tried to suggest GIS
solutions for the Ph.D. students that are reasonable according to their background knowledge.
Another risk that in some ways are connected to the one just mentioned is when giving the

technique an intrinsic value. When the technique is unnecessary do not useit.

This chapter is mainly concentrated on risks with GIS for a reason. The advantages are far
greater than the disdvantages, but the latter are easy to forget when concentrating on the
benefits. As seen in chapter 4.2, GISis a superior technique when used in a correct way. Still,
it isimportant to keep a critical thinking and always have the risks in the mind. Otheise we

might fail to do the best of a superior technique.
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Appendix — Description of the research of the Ph.D. students

Poverty in fishing communities. Specific case study of lagoon fishermen in

western and southern regionsin Sri Lanka

The pace of development in Sri Lanka is among the fastest of the Third World. This rapid
development inaease already high claims on the natural resources, resulting in exhaustion,
which in turn leads to adverse impact on sustainable economic development and to
degradation of ecosystems and valuable habitats. The new devel opment projects implemented
in recent past have lead to changes in land use pattern. A disadvantage of such development
projects is that they create ecological changes interconnected to ecosystems and issues
relating to the social, economic and environmental conditions. Changesin land usegttern can
have either positive or negative effect on other groups in the community. The strategies for
development that are implemented in Gampaha and Hambantota are mainly based on industrial
or agricultural activities. Changes in land use for these seabrs affect the water bodies, which
in turn affect the fish production. The wetlands in Sri Lanka suffer without exceptions from
pollutions caused by upstream industries and overexploitation of resources. These impacts
have lead to stagnating income of fislermen, increased conflicts among community groups,
and lack of progress in economic development are visible. The destruction of habitat and
extinction of species accelerate further ecological degradation. The prime cause of the circleis
imbalanced managenent of the natural resources in development. This study will investigate
the effect of changes of lagoon productivity on the socio-economic system of the fishing

community, with the following detailed objectives:

1. Toidentify the changes of land use due tothe recent development projectsin the areas
using GIStools

2. To examine the influence to the sociceconomic conditions of the different groups of
the community

3. To examine the use of socio-economic information for strategic planning by relevant

natural resources management institutions
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The effect of changes can be evaluated by comparing time series data. In practiceit is difficult
to get annual variation of the biophysical changes from socieeconomic information by field
search. Therefore three major sources of information will be used to collect information for
comparison. Spatial changes will derive from the land use maps and satellite images.
Information on biological changes of the water bodies and socieeconomic and bio-economic
conditions will be obtained from previous research reports. Additional information will be

collected through case studies and compared with first two categories of results.
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Socio-economic role of women in Hambantota District

Sri Lankan women play a vial role within the family as a mother, wife, sister etc. At the same
time the women have a significant economic role, providing their labour for various types of
economic activities, especially agriculture. Though, a few decades ago their socia role was
about the same as today, but their economic role was minor. At present two thirds of the Sri

Lankan women are employed in governmental or nongovernmental sector. Above this, some
women are self-employed. With the rapid economic changes at present, attituds and values

have changed significantly and the role of women has expanded. In the current economic
crisis, alot of women have to work outside the home, but with the implicit understanding that
they are till to perform the traditional role of the houseleeper in addition to their professional

responsi bilities. When paying attention to development, it is therefore necessary to identify the

present socio-economic role of the women.

Women in Sri Lanka have participated in productive labour from time immemuoal and their
dua role is not a new experience for most women, especially for women in the agricultural
sector, which is still the major area of economic activity in the country. Nevertheless, women
are a neglected group of the rural communitiesin Sri lanka.

The present micro level empirical study will be conducted in Katuwana village in Hambantota
Didtrict and the study will take the following objectives:

1. Toreview the status of women in Hambantota District

2. Toidentify the present socio-economic role of women in Hambantota District

The major purpose of the present study is to collect and analyse the relevant data regarding
the socio-economic role of women in Katuwana village. Primary datawill be collected by both
interview and observation methods. The data will cover the aspects such as; occupational
groups, age, income, family structure, housing conditions, wages etc. In addition, secondary
data will be gathered from published articles.
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Sustainability of the peasant socic-economic systems. A study of southern
Sri Lanka

The agricultural sector serving the rural population is central to the development process of
the third world countries. The rural development strategies that have been implied since the
political independence in 1948 have causedsuccessful socio-economic changes at village level.
However, peasant society has rarely visible benefited in life quality. Even though the peasant
agriculture has undergone several institutional changes associated with rural development, the
basic questions of rural poverty and economic stagnation remain amajor problem affecting the
majority of the people. The peasantry comprises mainly of smaHscale farmers and landless
agricultural labourers and as such they have been central to many development issues.
Although villages have to some extent been beneficiaries of modernization, studies have
shown that the general trend in many areas is toward a decline of socieeconomic life. Issues
such as poverty, unemployment, malnutrition, landlessness and degradatiorof the natural
environment are connected to the persistent underdevelopment. When the environmental
conditions are unfavourable the sustainability of village ecosystems become unattainable. The
focus of the research is therefore to study the sustainability of the peasant ecosystem in the
southern Sri Lanka in the context of socic-economic and environmental changes. The broad
objective of the study is to examine the sustainability of the village economics. The specific

objectives are:

1. Toidentify spatial patterns of socio-economic conditions, their relationship to land use
and changing trends in collected villages in southern Sri Lanka since 1948.

2. To conduct case studies of selected villages representing different agreecological and
socio-economic characteristics in order to observe the process of change and identify
the key variables in this process.

3. To develop a database for analysis of village level data, using the computer assisted
devices such as GIS, where appropriate.

4. To make specific and relevant reeommendations with a view to establish a sustainable

rural socio-economic and environmental system.
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The methodol ogy of thiswill utilize both macro and micro level data. The macro level analysis
will primarily employ secondary data and supplemented by pmary field research. The micro

level investigations will be carried out in selected villages mainly through primary data
collections. Information derived from interpretation of maps and aerial photographs as well as

other relevant surveys will be used.
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Development potential for tourism in Hambantota District

The inception of the tourist industry in Sri Lanka dates back to the early 1960’'s. Since its
inception, tourism sector has become a potent growth element in the Sri Lankan eonomy.
The ongoing war in the North and East Regions has lead to a problem with overcrowded
tourist resortsin certain destinations, especially during the tourist season. Such situations may
lead to environmental problems or conflicts between tourists andthe local community. To
avoid this, additional tourist destinations have to be created where potential resources are
available for tourism devel opment.

The area selected for the present study is Hambantota Didtrict in the South of Sri Lanka. The
district has a spectacular coastline of 150 kilometres. Apart from this coastline, Hambantota
district is rich with a variety of tourist attractions, such as national parks, bird sanctuaries,
historical and archaeological sites. Majority of these places have not yeé been developed
sufficiently to cater the needs of the tourists. If properly developed these attractions would
definitely benefit the existing tourism sector of the country. As a general rule, tourism in
Hambantota District is also concentrated along thecoastline. Compared to other destinations
of the South Coast Region, tourism in Hambantota District is still in an infant stage.
Promoting new tourist locations or expanding facilities in the existing destinations in the
Hambantota District will be a major solution to the acute problem of overcrowding in certain
tourist destinations in the Wet Zone.

Main objectives of the proposed study are as follows:

1. Evaluating the existing tourism sector in Hambantota district.
Since much of the tourist activity is seen around Tangalle and Hambantota towns,
greater attention will be given to them. Linkages of tourism with the other sectors of
the economy, existing infrastructure facilities for tourism, positive and negative effects
of tourism, attitudes of the local people towards tourism will be analysed in detail.

2. ldentification of suitable locations for future tourism devel opment.
To fulfil this objective, an inventory containing the so far utilised tourist attractionsin
Hambantota District will be prepared. In additon accessibility as well as the

opportunities available for further development of tourism in these locations, attitudes
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of the local people towards the development of tourism will be given due

consideration.

Primary data as well as secondary data will @ used in the proposed study. To collect

information about the existing tourist sector, questionnaire surveys would be conducted
covering the hotels and guesthouses, other tourist centres and local households. In addition
personal interviews will be held wth prominent people such as school principles, aurvedic
doctors, Buddhist priests, etc, to collect information and their views on future tourism
development. Secondary data would be collected from official institutions such as The Ceylon
Tourist Board, A.G.A. office of the Hambantota District, Police Stations of Tangalle and
Hambantota, and the Archaeological Department.
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Coastal erosion of South West Sri Lanka

Losing land due to coastal erosion is a common phenomena found almost eveywhere in the
world along the coastline. Sri Lanka is losing coastal land from time immemorial. But this
process has become curtail problem at present because the core section of the country are
bound with the coastal zone. The impact of land loss is mostsevere in the South West coastal
zone with in Sri Lanka. Available result obtained from historical data sources shows that the
considerable amount of land has lost due to shore erosion processin Sri Lanka. It seems like
this problem is worst in South West Until 1960s, this was not considered as a hazard since
the edge of the shordine land was abandoned by the law as reservation area. But now the
coastal zone, especially South West is highly populated, and economic and infrastructure
facilities have concentrated to the coastal zone. Because of this, losing coastal land in this area
creates considerable distraction to all section of activities. Economic, Social, cultural activities
and the natural resources are highly deformed. This leads to collapse the coe sections of
many systems of the coastal Zone and the country. Sri Lanka is already experiencing severe
economical, social and environmental problem caused by the coastal erosion, and these
problem in return accelerate the existing erosion problem. Thisnay also lead to the collapse

of the entire ecological and economical systems.

Constructing a protection structures at the erosive spot without understanding related
maritime forces with spatial and temporal variation of coastal erosion process is not a
successful step. This study will aim to determine the causes to the coastal erosion by
investigating the spatial and temporal variation of land loss due to coastal erosion at the South
West coastal sector. The overall goal is to calculate the exact amount d land loss through
coastal erosion. Maps, satellite images and aerial photographs will be used and compared over

time as well as secondary data collected by universities and institutions.
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