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Presidential Address

The Sri Lankan Energy Crisis

)
Prof R Humaravadivel, |
Dean, Faculty of Science,
) University of Jaffna.

President,
Jaffna Science Association,

2003-2004.

e S TTI0 SCieRice ASSOCIAION m—

I wish to express my deep
appreciation of the honour the Jaffna
Science Association has bestowed on me
by electing me as its President for this
year. I am conscious of the responsibility
the Association has placed in me and my
colleagues in the new Executive
Committee. With the willing cooperation
of the Executive Committee - the General
Secretary, Assistant Secretary, the
Treasurer and the Editor - I hope to carry
through a programme of work
successfully during the forthcoming year.

I have chosen to speak on 'The Energy
Crisis in Sri Lanka' because, to my mind,

“this is one of the most important subjects

that has engaged the minds of the
intellectuals in this country next to the
North East war and the ongoing peace
process.

1. Introduction:

Energy has played a key role in
bringing about social transformations
through the ages. Today, energy is at the

~ heart of contemporary living and is at

present the biggest concern of mankind.
We need energy for growing, processing



and cooking food, in the production of
clothing, for industrial applications, in
transport and entertainment etc. Life as
such has become impossible without
energy. In fact, the material prosperity of
a society is determined to a large extent
by its per capita energy consumption.
There is a close correlation between the
per capita consumption of energy and the
Gross Domestic Product (GDP), and a
comparison of the GDP growth rate and
the growth rate of energy demand shows
that one follows the other closely.
Therefore as we strive to lift ourselves up
economically, the energy consumption
willrise.

Energy is available naturally in many

forms: '

(a) animate energy : energy of muscular
action of men and animals (derived
from food they eat).

(b) inanimate energy : falling under
four major categories
(A) Chemical energy derived from

chemical reactions as in

(i) gunpowder

(ii) animal and human waste
(Biogas)

(B) Thermal Energy derived from

(i) burning fossil fuels like
coal, oil and natural gas

(ii) Sunlight (solarenergy)

(iii) Biomass/Dendro

== Jaffna Science Association ——

(iv) geothermal energy
(v) thethermal gradient ofthe
ocean (Ocean thermal energy)
(C)Mechanical Energy derived
from
(i) water falls (hydro power)
(i) Ocean waves (tidal or sea
wave energy)
(iii) Moving air masses (wind
energy)
(D) Nuclear Energy - the enormous
energy released in
(i) thefission of atoms/nuclei.
(ii) fusion of nuclei (not yet
available for practical use)
The marvellous civilizations oflndia,
Egypt, Babylon and Rome were all
founded utilising animate energy.
Estimates show that the energy output of
human labour cannot exceed 100 kw-
hours per year per person.

Although the use of solar energy,
energy of flowing water and the energy of
the sea waves have been in use from time
immemorial, the planned harnessing of
various forms of inanimate energy gained
momentum only around the 15" century.
As a result, trade, commerce and craft
techniques began to flourish rapidly. The
firearms, based on inanimate energy of
gunpowder, helped its inventors - the
Europeans - to colonize the world. The
Scientific and Industrial Revolutions of
the 17" and 18" centuries paved the way



for the exploitation of energy from coal, a
fossil fuel. The extraordinary growth in
the supply of energy from coal stimulated
economic growth which in turn
stimulated education and scientific
research leading to, among other
technical advances, the discovery of
valuable energy sources such as natural
. gas, petroleum and fissionable nuclear
materials and the technology of
producing a new form of energy called
the electrical energy from the various
sources of inanimate energy.

The increase in population and the
high expectation of people for a better life
both increase the energy demand. Energy
analysts predict that the world's energy
appetite will treble during the next 50
years. This enormous growth will take
place in the newly emerging. industrial
countries and the developing countries.

Although energy available in the
four different forms listed above could be
converted from one form into another and
into electrical energy, from the point of
view of applications, the energy available
in two forms are the most useful ones: ie,

Electrical Energy
and Thermal Energy.

Even between these two forms,

from an engineering point of view, we
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may say that energy available in the form
of electricity is much more useful than
thermal energy because of its easy
transportability.

Ensuring the availability of
appropriate energy sources and the
generating capacity of electrical energy
to meet the growing demand is essential
for the economic development of any
country. Therefore the task before any
nation is to ensure the uninterrupted
supply of these two forms of energy to
match the many different needs. In
practice, the government of any country
needs to import or produce and market -
energy for three different purposes :

(a) Electricity - for illumination, for
industrial motive power and in
electronic applications.

(b) Fuel for generating thermal energy
- A fuel that could be used to generate
industrial and domestic thermal
energy. This could be
(i) liquid fuel like oil, petrol, diesel,

kerosene etc or
(ii) gaseousfuellike LPG or
(iii) solid fuel like coal and firewood
(c) Fuel for transport purposes This
could be
(i) liquid fuel like oil, petrol and
diesel
(ii) gaseous fuel ljke LPG or
compressed methane
(notused in Sri Lanka)

e {\") e



Of'the fuel needed for industrial and
domestic thermal energy, only firewood
is locally available in Sri Lanka. All
others - the petroleum products - will
have to be imported. All the fuel for
transport purposes also will have to be
imported.

Electricity is somewhat different
from others. It has to be generated by

converting energy in any of the four
forms of energy mentioned above,
namely Chemical, Mechanical, Thermal
and Nuclear.

To meet our energy needs, we have
been utilizing specific energy resources.

These traditional sources of energy,

called the 'Conventional Energy Sources'
are listed in Table I

Table I: Conventional and Alternate Energy Sources:

Application | Conventional Energy Alternate Energy Sources
Sources
Grid . ; Mini Hydro, Wind, Dendro & Waste
Electricity Major Hydro, Dil, Coal (Steam and Gasifier-IC Engine, Stirling
Engine), Wave,OTEC, Solar Pond,
Solar Chimney, Bio-Oil
h : Mini Hydro, Solar PV, Dendro
Sff-G.r!d | Diesel (Gasifier-IC Engine, Stirling Engine,
-Eiectrielty ' ~ Methanol-Fuel Cell), Biogas
(IC Engine, Stirling Engine, Fuel Cell)
Wind
Industrial | Fuel wgod _(Direct Firing) Fuel wood (Gasification),
Heat Fuel Oil, Diesel, LPG, Solar Thermal,
Kerosene, Electricity Combined Heat & Power
Household Traditional/ Improved Turbo Wood Stove, Biogas,
Cooking Wood Stove, LPG, Solar Thermal, Waste, Methanol
Electricity, Kerosene
Household Kerosene, Elegtricity Off-Grid Electricity, Biogas,
Lighting ' Bio-Oil, Bio-Diesel
‘ ' Bio-Diesel, Bio-Ethanol, Bio- Methanol}
Transport Diesel, Petrol Compressed Bio-Methane,
Wind (Sail), Electric Vehicles
) Diesel, Kerosene, Bio-Diesel, Bio-Ethanol,Bio-Methanol,
Agricultural Grid Electricity Compressed Bio-Methane,
‘ . Biomass Gasifier-Engine

= Jaffna Science Association =—
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Except the firewood (used for direct
firing) and hydropower, all other
conventional sources of energy (coal ,
petroleum products and natural gases) are
imported.

It is a well known fact that eight
countries of the world own 81% of all
world crude oil reserves, Six countries
have 70% of all natural gas reserves and
eight countries have 89% of all coal
reserves.

- Following the middle-east war in
1973, the OPEC was formed and there
was a big hike in the price of crude oil
(from 3 US $to 11 US $ per barrel). Since
the oil crisis of 1973, the price of
- petroleum products are on the increase. In
1990 Iraq invaded Kuwait because of its
oil wealth. Even the current military
action by American-led combined forces
‘against Iraq is said to be motivated by the
desire to control the enormous oil wealth
of'that country.

More than half of Asia, Affica and

Latin America import over half of their

commercial energy. Most of these
countries, like Sri Lanka, earn their
foreign exchange by exporting
agricultural and commercial crops,
which fetch low prices. The consequence

=—— Jaffna Science Association —=

is a drain on foreign exchange earnings.
Even the rich nations themselves are not
immune to confrontations on issues
relating to power and energy, although
they do not feel the brunt of any problems
strongly for their standard of living is
high and a few dollars more on the

electricity bill hardly makes any impact.

Many believe that at the rate we are
consuming the fossil resources, the
reserves of these resources would not last
very long. Due to these limitations high
priority is given by vpolicy-makers,
scientists and technologists to the
question of utilising new sources of
energy to meet the national needs. The
new sources of energy are called the
“Alternative Energy Resources”. These
forms of energy have also been listed in
Tablel.

2.The Sri Lankan Scenario:
Asia, despite containing a sizable
portion of the world population, is one of
relatively low primary energy using
regions per capita.. Whereas North
Americé uses 7.5 tons of oil equivalents
per capita every year, the figure for Asia
is a low 0.3 per capita. Within Asia, Sri
Lanka is a distant 8" behind Singapore,
Thailand, India, China, Philippines,
Indonesiaand Vietnam.



Sri Lanka is not blessed with any
fossil fuel (petroleum and coal).
However it has a reasonable amount of
water resources, and electricity is
generated mainly from hydropower.
Imported petroleum is used to generate
electricity from thermal- power plants to
meet any small deficiencies. All the fuel
needed for transport is imported. By the
year 1989, much of the major hydro-
power potential had been harnessed.

2.1 Present Electricity

Generating Centres:
The following is a list of the present
electricity generating centres:

Hydro Power Stations:
Lakshapana complex 335 MW
Maussakele
Castlereigh
Kaniyan
Norton
Lakshapana
Mahaweli Project 660 MW
Ukuwela
Bowathanna
Kotmale
Victoria
Randenigala
Rantembe

Samanalawewa 120MW
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Small Hydro Plants 20 MW
Total (Hydro Power) 1135 MW

Thermal Energy Resources:

Sapugasgantha Diesel
Generator 152MW
Kelanitissa 115MW
Private / small thermal
generators 15SMW
342 MW
Natural Gas Turbines:
Kelanitissa 120 MW
120MW
Grand Total 1597 MW
Note 1 : Kelanitissa thermal power

generator (115 MW) began operation in
May 2002

Note 2: It has become clear now that the
last available source of hydropower is to

be utilised in the upper Kotmale region.

If all the above hydropower stations
could work to full capacity, we would yet
face power cuts. However due to drought
and other factors, we have been
compelled to generate more and more
electricity from thermal generators since
1995. Figlillustrates the grid- connected
electricity demand in the past and the

projected demand in the future.



Figure I: Grid- connected electricity demand (annual)
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2.2.The Power crisis of year 2001/2:

It would be interesting to know
the reasons for the severe power crises
faced by the country in 2001/2 when five
hours of power cuts were imposed. In
1977 the installed power capacity was
400 MW. Between 1977 and 1994 about
800 MW were added to the national grid
from Mahaweli and other hydro projects.
In 1994, the total demand was
848 MW and the total power that could be
generated stood at 1359 MW
(A surplus of 511 MW). In Dec. 2001,
the total demand was 1400 MW but the
total power that could be generated stood
at 12MW (Scarcity of 200 MW) The
dwindling of power supply in year 2001

—— Jaffna Science Association ——

was attributed to the following;:

(a) Failure of the government in power
during the period 1994-2001to
comunission the Kukuleganga &
Kotmale hydro projects and the
Kerawalapitiya Thermal Power
project intime:

(b) Severe drought.

(¢) SriLanka's power generation did not
receive any appreciable capacity
building through renewable energy
sources.

(d) Absence of proper planning.

(e) Aging power plants were not given
proper attention (poor management).



count
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Our consumption of grid-connected electricity is about )
15,000 million units per day

During the worst dry periods, the CEB was compelled to generate about 11,000 |
million units of power (more than 70%) using thermal power plants airlifted into the

y

As a consequence of this, the CEB, which
had a surplus of Rs.5.7 billion in 1994,
became an institution in debt to the tune
of Rs.16.5 billion at the end of year 2001.
This was simply because the CEB was
paying Rs.12.50 per unit for power
purchased from foreign companies
during the years 2000 and 2001.

23, The CEB solution Coal fired
power plants:

It appears that since the early 1980s the
CEB had been warning the Government
of an impending power crisis, and the
imperative need to find ways and means
of adding more power to the national
grid. The demand for electricity for
household and industry was increasing
annually by leaps and bounds, but the
raipfall pattern was extremely erratic and
providing power only through hydro-
generation was becoming well nigh
impossible. The idea of having a coal-
fired power plant was mooted at that
stage. Trincomalee was chosen as the
most suitable location. A feasibility study

= Jaffna Science Association ———

for the establishment of 2 900 MW coal
fired power plant at Clappenberg in
Trincomalee in four stages was
completed in 1987. Later, because of the
tense security situation in Trincomalee,
for security reasons, it was decided to
change the location. Three different
alternative locations were considered and
Noraicholai was the choice of many and
large sums, of money were spent on
feasibility studies. However due to
various, reasons - social, political and
religious - the plan to commence building
this coal-fired power plant has been
stalled for the past fifteen years or so.
Endless debate goes on in the press over
the power crisis and who was right and
who was wrong.

2.4.Stop-gap suggestions to solve the
crisis:

Several 'sector-based solutions' have
been put forward for the efficient
management of conventional energy

sources:

e ()€



When daily demand is analysed,
it has been found that the peak period is
between 5 p.m. and 11 p.m. The CEB has
suggested that separate mechanisms be
put in place to meet this demand with a
corresponding pricing structure. This
would, it is argued, allow specific
systems to be employed for specific time
segments, making for a more efficient
management of energy resources.

Another “sector-based” answer
to the emerging energy crisis is to deploy
energy produced subsequent to the
expending of foreign exchange to
industries that will recover these monies
through exports.

However-. it would seem that these
proposals are more stopgap attempts to
deal with the problem rather than
sustainable options.

3. The Real Picture of the

Energy Situation:

Neither the debates nor these stop-
gap attempts could solve the problem,
Bold decisions are needed. What these
decisions should be cannot be thought out
overnight. First we must understand the
problems. We should be aware of :

=== Jaffna Science Association ===

(a) the present power requirements of
the country. &

(b) the power requirements of the next
twenty five years

(c) the annual incremental increases for
the next twenty five years

(d) the maximum hydropower available
in the country now

(e) the maximum hydropower that
would be available in year
2028(Twenty five years from now)

(f) the concentration of consumer
points

(g) the viability of distributing grid

~electricity to remote regions

(h) the cost of electricity generation
from different sources(conventional
and alternative)

(i) the foreign exchange needed to
import energy sources.

() the issues that are specific to various
sectors such as Food & Agriculture,
Health, Trade & Industry,
Communication, Transport, Waste
Management and Water.

3.1, The Severity of the crisis:

Fig-I clearly illustrates the pattern
ofhydro-glectric power generation in Sri
Lanka during the past decade-and-a half,
with likely future needs of the country
being met through thermal-generation

Systems,



The dramatic escalation in the rate of
exchange - SL Rupees per US Dollar-
is illustrated in Fig II. Over this
period the rate of exchange rose from
less than Rs.20 per Dollar in 1980 to
nearly Rs.100 per Dollar today. There

is every expectation that the rate of

escalation will be even more steep in
future years, with corresponding
serious aggravation of our inability to
pay for fossil-fuel-based thermal
generation of electricity. '

Fig II: Exchange Rate: Rupee Value of US §

120

71100

T80

-

60

'/”"

"

Rs./USS$

40

20

1979- 1984 1989

Year

T

1994

T 0
1999 2004

Fig III shows the foreign-exchange
. requirements each year for coal or oil
based thermal generation.

It is observed that within about ten
years, the (foreign exchange) cost for
such generation will absorb all of Sri
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Lanka's net foreign-exchange
earnings from its major export of tea,
rubber and coconut, leaving very little

for other vital imports such as for food

and transportation.

== 10



Figlll: Foreign Exchange Requirement per year
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3.2.The energy situation in different
perspectives:

3.2.1. National Energy Utilization:
The total annual energy consumption
in the year 2000 was 8353 million

tonnes of oil equi_valent. Of'this,

Biomass energy accounted for 53%,

Imported Petroleum for

39%,

and Hydropower for the balance 8%.

Among the sectors, the household

sector consumed 51 %, transport

26% and industry 23 %

———



Within the sectors, the distribution is as follows:

Sector Biomass Imported Petroleum Electricity
Household 84% 9% 7%
Transport - 100% -
Industry 62% 29% 9%

These values are depicted in the following four charts (Figures IV - VII):

Figure IV : Primary Energy supply:

Hydro M
Petroleum
Biomass 53%
o 1 2 3 4 5 &8
Million Tonnes of Oil Equivalent

Figure V: Energy Consumption by Sectors:

0,
industry 2%

Transport 26%

Household

0 1 2 3 4 5

M illion tonnes of Oil Equivalent
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Figure VI: Energy Consumption in Household Sector:
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Some other interesting information is
as follows: Electricity (through
hydropower or oil) accounts for only
16 % of the total energy consumption
in Sri Lanka. Only 53 % of Sri
Lankans have access to electricity
(Fig VIII). Fuel wood gathered at the

domestic level still accounts for the
largest slice of energy consumption,
forty five percent. Industries, as one
would expect, are the largest sector-
wise consumers of electricity (42.7
%). Domestic users consume 35.9 %
of all the electricity.

Fig. VIII : Situation of Electrification of Sri Lanka

Electrified
53%

Non-Electrified
47%

322 Grid-connected electricity
sector:

The demand for grid-connected
electricity has been growing at a rate
of 8-9 % annually during the last few
years. At the end of year 2001, the
maximum demand was 1445 MW and
the annual energy sold was 5236
GWh. As has been mentioned earlier,
much of the major power potential has
already been harnessed. Up to 1995,
the bulk of our electricity needs was
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produced from hydropower. The bulk
of the additional demand is met from
thermal sources. (Figure I).

3.2.3. Petroleum sector:

The demand for petroleum products is
shown in Figure IX. This is based on
the assumption that the bulk of the
thermal based electricity in the future
would be generated from coal. As this
has not yet materialized, the demand
for liquid fuel is likely to increase.



Fig IX : Demand for Petroleum Products

l Nephtha

KRN Qv@@«%q
\ O O O & O
FSEPTTTIPTTTS S 5 ¢

Year

[ Heavy Qil

B Fuel Oil

Diesel (Power)
Diesel(Transport)
0 Jet A1

[l Kerosene

B Gasoliine

LPG

0(5\“\"’

3.2.4. Electric Power requirement.

in the next fifteen years:

The demand for electrical
energy increases continuously with
the economic development and with
the increase of population. During the

past twenty years, the demand for
electrical energy has been increasing
at an average rate of 7% per year. In
the demand for
electricity is supposed to double

other words,

every tenyears.

The country's present electric power requirement is 1340 MW
Its power requirement in year 2015 is estimated to be 3500 MW
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3.2.5 Concentration of Consumer
points:

wise supply of electricity is
examined. Figure X illustrates the

The picture is made more interesting provincial electrificationin 1998.

when data pertaining to the district-

Fig X : Provincial Electrification Break-Up -1998
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The growth of Electrification Rate in Sri Lanka is shown in Fig X1 :

Fig XI: Growth In Electrification Rate
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Electrification Rates for districts is shown in Figure XII:
Fig XII : Districtwise Electrification Rates (2000)
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Over 90% of the District of Colombo
has a regular supply of electricity.
QOutside the Western Province the story
is quite different, with less than 50% of
the area being covered by the national
grid, In some cases, such as the Uva and
Eastern Provinces, the number is less
than 30% ! Mullaitivu and Kilinochchi
districts have a proportion less than

20%. The main reason for this,

Table II:Cost of extending the grid :

according to some, is the higher cost of
providing electricity to such regions.
Factors such as low population density
are said to be responsible for this
situation. ,
Disparity also exists amongst the
urban, rural and estate sectors.

The following table (Table II). shows
the average cost per household of
extending the grid in the Uva Province:

District Total Cost Million Rs. [ Cost per house (Rs.)
Badulla 1317 33,245/-
Monaragalla 2.749 58,811/-
Total 4.066 47,514/-
—— Jaffna Science Association — —17 =



3.2.5. The overall outlook: ‘
Clearly, the energy situation in Sri
Lanka is serious. Electricity is the
prerequisite for every development
activity.  Therefore a properly
devised plan should be formulated to
supply uninterrupted power to the
whole country. Presently only 57 % of
the population is provided with
electricity. As things stand the
national grid is unable to supply the
energy needs of the future. We have
almost exhausted the large scale
hydropower potential. There remain
only a very limited major hydro-
generating sites for exploitation. We
now depend on the hydros, which are
cheaper to run, and several committed
oil plants with the CEB and private
sector, which are more expensive to
run.

The CEB's proposal for a long-term

solution to the energy crisis is coal
power. This proposal is based on
'least-cost' equation. Coal is a low-
cost energy source when cost is
calculated as Rupees per kw-hr.
However, there are several reasons to
reject this stand:

— Jaffna Science Association ——

(a) coal is not an indigenous energy
source. ‘

(b) with unfavourable exchange
rates, the cost for coal increases
relatively for Sri Lanka.

(c) the environmental impact is high
with coal, especially through the
emission of CO,, sulphur and
nitrous oxides.

(d) we have not developed any local
expertise.

There have been a lot of changes
world-wide in the energy sector
during the last ten years. Today we
talk of 'carbon trading', a topic not
discussed ten years ago.

The Clean Development
Mechanism (CDM) offers additional
motivation to reconsider coal. CDM
offers financial incentives for
developing countries to choose eco-
friendly energy paths by paying for
“carbon avoidance”. To claim this
credit, the Government must establish
a baseline projection of carbon

emissions determined according to

power, and then replace coal with
‘more environmentally friendly

alternatives. IfCDM credits are included in



the cost equation, the price for coal is
higher still.

As a result of the carbon-trading
concept, renewable energy
technologies have gained fresh
importance over environmentally
destructive coal power. Long-term
solutions to Sri Lanka's energy crisis
require looking seriously at renewable
_energy sources. Many renewable
energy sources are indigenous to Sri
Lanka, so they require no foreign
exchange and they help to develop local
skills/resources.

Although there have been attempts to
use alternative energy sources as
mentioned later, on the whole, there is a
conspicuous absence of a concerted
effort by all concerned agencies
towards creating a collective approach.
As such there is a need to implement a
comprehensive programme to address
the issue. It is absolutely necessary for
the national network of power lines to
be expanded to the rural areas in a
productive manner. Here the priority
should be to supply electricity to areas
whose location is amenable to less
costly transmission. National needs
and not personal loyalties should drive
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such projects. It is also important to use
alternative forms of energy from
resources in the area to provide for the
energy needs of isolated villages and
households in places that are too remote
for energy to be supplied from the
national grid at low cost. These should
include micro-hydro electric schemes,
solar power, biogas, fuel-woods, paddy
husks and wind power .

4. Present status of the use of
Alternative Energy (AE)
sources in Sri Lanka:

4.1.Present applications of AE in Sri

Lanka:

It is in the context of the facts discussed
above the renewable energy options
should be considered. It is heartening to
note that over the last four years or so
there has emerged a slow but steadily -
increasing demand for energy
generated outside the traditional
hydropbwer and thermal systems.

Present applications of AE sources and
technologies in Sri Lanka are given in
Table III. About 1% of the households
in the country benefit by these
facilities.



Table III:

Over 1000 units

AE SOURCES & PRESENT
TECHNOLOGIES| APPLICATIONS REMARKS

Grid connected 17 units; 24 MW; Cheaper than

Micro Mini Hydro |65GWh/Year oil based electricity

Off-Grid 120units; Cheaper than oil based

Micro Hydro 5000 households. electricity, but more
expensive than grid electricity.
Justified for remotely
located communities.

Grid Connected 3IMW, More expensive than

Wind Generators | 3.3GWH/ year oil based electricity

Solar PV 16000 Solar More expensive than oil

Home systems. based electricity. Justified

for remotely located houses.

Biogas Household Cooking | Syjitable for rural agricultural

communities.

Solar Thermal

Household Water
Heaters, Agricultural
Dryers

Justified if installed during
house construction. Very
cost effective. Needs
popularization.

Thermal Biomass
Gasifier

Industrial Heat
demonstration
facility Two Nos.

Very much cheaper than furnace
oil. Needs publicity. Needs
technical improvements to
exteind application.

Dendro Power for

Feasibility Study for a

Cheaper than oil

plant in operation

Grid Connection [500 kw plant ready based systems.
Dendro Power 35 kw i
for Off-Grid Demonstration Cheaper than oil based

off-grid systems.
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~ Of all the alternative energy options,
five are important at this juncture.
They are discussed below. Others
have been experimented with
laboratory scale devices and only pre-
feasibility studies have been carried
out to harness them.

Mini hydro plants are useful and less
expensive sources and the Ministry of
Power and Energy is implementing a
program to harness many small
waterfalls. Alternatives such as wind,
solar-photo-voltaic and biogas are
important in specific isolated
locations. However their contribution
at present and during the next few
decades will- be minimal in the
context of over-all electricity needs of
this country. It appears that the
Biomass energy sector is the most
promising one for Sri Lanka at this
moment. Therefore Biomass sector
will be discussed in detail later.

4.1.1 Mini hydro projects:

The power crisis can be minimized to
a good extent by utilising small-scale
There are about 120 off-
grid micro-hydro plants. These are

waterfalls.
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owned by Off-grid Community based
It is estimated that
there is potential to develop a further
853 plants with a total capacity of 37
MW.

Organisations.

4.1.2 Solar PV (Photo Voltaic)
Systems:

In 1980, the CEB
programme to popularise the use of
Solar Photo Voltaic (PV) panels to
provide electricity to rural

initiated a

households located in areas far away
from the national grid. Over 16,000
households have been provided with
solar PV modules. There are about
12,000 households using solar water
heating systems. Solar heating
systems currently consume around 50
units per month.

4.1.3 Bio-gas Producing Units:

The utilization of organic material in
biogas digesters results in the
production of organic fertilizers. The
proper application of organic
fertilisers in our farming systems will
improve soil fertility and
Around 300 bio-gas
producing units have been set up in

productivity.

the country over the past two years.

==l ==



4.1.4. Wind Power Systems:

Utilisation of wind energy causes
environmental problems such as
noise pollution and impact on
migration of birds. These could be
minimized by the appropriate
selection of site and design of the
windmill.

Wind power has been the fastest
growing energy industry in the world
for the past decade, sustaining a
growth rate of 25%. Whereas 17,800
MW of power was generated from
wind in year 2000, the power
generated in year 2001 was 23300
MW. (One year gain of 31%) Since
1995, worldwide generation of power
from wind-energy has increased five-
fold. Despite this spectacular growth,
there is still a vast potential for wind
power that remains untapped.

In Sri Lanka, there is one grid-
connected wind power system,
located in Hambantota, with a
potential of 3SMW. In addition, ITDG
has launched two projects, one in
Venivelara producing 2.5 kW, and
one in Usgala, with two systems, one
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producing 1 KW ( supplying three
households) and another producing
200 W (for one household).

4.1.5 Biomass/Dendro Projects:
Biomass is the single largest source of
primary energy in Sri Lanka. As
mentioned before it accounts for 53 %
of the total primary energy. The total
amount of biomass fuel consumed
annually is 16 million tonnes. This is
about 5 million tonnes of oil
equivalent (5§ m TOE). Based on
current market prices, its total value is
Rs. 24 billion. If we replace this with
imported oil, we would require US §
800 million annually. This is more
than what we earn by tea exports. Of -
this 80% is used in the household
sector for cooking meals. The balance
is used in industrial sector, in
activities such as manufacturing of
tea, coconut products and tiles. -

Fuel-wood could be used as fuel for
thermal generation of electricity. But
this does not mean chopping down
and burning the forest trees. Now,
fuel-wood farming, a new form of
agriculture, of quick-growing, and



coppicing trees grown by farmers
specifically for fuel, has shown up as
the fastest developing and most
environmentally harmless source of
energy in the United States, in
Scandinavia, in Europe, in China etc.
Fuel-farming is particularly well
suited to the humid-tropical region
like Sri Lanka.

Use of fuel-wood in electricity
generating plants is not only a more
viable and economic way to generate
power but also to preserve the
environment. While fossil-fuelled (ie.
Coal, oil and gas) generators always

and continuously spew out
tremendous volume of CO, into the
air, contributing to global warming,
the CO, exhaust from wood-fuelled
generators has been totally absorbed
while the trees were growing. Thus it
is well proven to be totally CO,
neutral. Therefore this is the most
environmentally benign of all forms
ofthermal power generation.

The distribution of land area in Sri
Lanka is shown in Table IV. 1.7
million hectares of sparsely-utilised
haena and scrub lands have been
identified all over the country.

Table IV:
Natural forest 1,678,000 ha 26%
i?orest Plantations 81,000 ha 1%
Industrial Plantations
(tea, rubber, coconut etc) 769,000 ha 12%
Paddy Lands 799,000 ha 12%
Sparsely used crop lands
('haena' lands) 1,263,000 ha 20%
Range scrub land ('scrub' land) 502,000 ha 8%
Others (Urban, housing roads,
shores, river-reservations,
mountains) 1,408,000 ha 21%
Total land area 6,500,000 ha 100%
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The location of land available for
further energy plantations are shown
in Fig XIII (Forestry Master Plan).
Although not suitable for the growing
of food crops, most of this ecological
terrain (28 % of the total land area) is
well suited to the farming of fuel
wood.

Fig XIII: Distribution of sparsely-
utilised scrub lands in Sri Lanka:
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Many fuel-wood tree species have
been identified as SRC (Short
Rotation Coppicing) through trials
by our Universities and departments
of both Forestry and Agriculture for
suitability to the various agro-
climatic zones of the country.

Most of these are 'nitrogen-fixing' and
therefore of special benefit to the soil.

Coppicing aterm used to define
the ability of certain trees to throw
out a profusion of branches
(coppices) from just below the level
when 'lopped'. The coppiced
branches are themselves lopped
(harvested) when about one or two
inches in diameter. This is the ideal
size for use as fuel-wood. ( We don't
have to wait until the tree grows into
alarge trunk ).

~ The high production way of
growing this fuel-wood is to plant
them at high density of about 1-2 m
apart. First lopping generally takes
place in about a year and at about four
or five feet off the ground. Lopped



branches are handled like sugar-cane,
dried for a week in the sun and then
loaded to a trailer (or cart) and then
tipped directly into the loading
hopper to be fed into the furnace.

Within about six months or so,
fresh branches (coppices) have grown
radially and upwards from below the
initial 'lopping' of the tree and are
ready for harvesting once again.

Modest yield is 20 tonnes/
ha/yr. Therefore 500,000 hectares
(one third of the 1.7 million hectares)
would provide 10 million tonnes of
fuel-wood annually. This is sufficient
to produce 10,000 GWh of electricity
annually (nearly twice the hydro
power potential of the country) from
about 1200 MW. Each power station
will have capacity in the range 1-20
MW. The wood-fuelled power
stations will be located throughout the
country.

If this is done it will save
Rupees 15 billion in foreign exchange
to import the polluting fossil fuel in
order to produce the equivalent
amount of thermal energy.

=—— Jaffna Science Association ——

It will provide employment to
150,000 rural families each family
managing 3 hectares of fuel-wood
plantation, and earning about Rs.7500/-
per month on a continuous basis.

Therefore community based
dendro power appears to be feasible
on technological, agricultural and
social grounds. The cost is estimated
to be slightly higher than the
estimated price of electricity
generated from a large coal-based
power plant but it is still very much
cheaper than the present oil-based
It should be
remembered that fossil-fuel based

power plants.

electricity is very likely to escalate in
cost with further currency
devaluation.

The European Community is
offering assistance to generate
electricity from fuel-wood. At present
the World Bank has agreed to provide
finances to have an energy plantation
0f2000 hectares.

At present there are twelve
experimental (pilot) stations located
at places shown in figure XIV.



Fig. XIV: Location of the Experimental (Pilot) stations:

Nawala

4.2.AE Projects under implemen-

tation:

* The Ministry of Power and Energy
has obtained US $ 70 million
(approximately Rs.6950 million)
to install over 100 micro-hydro
power plants during this year.

* Under a new programme, with
funds provided on a loan scheme
by the World Bank (Global
Environmental Facility) WB/GEF
through the Administrative Unit of

the DFCC Bank, it is proposed to
provide off-grid electricity to rural
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Anuradhapura 1
Anuradhapura 2 »
" Mahaillppallama

Anamaduwa

Nikeweratiya
Polonnaruwa

Batticaloa

Mahiyangana

Kundasala

Lunuganwehera

Angunakolapalassa

areas. Under this scheme, a total of
100,000 households and 1000 rural
small and medium enterprises and
public institutions will receive
access to off-grid electricity in the
next seven years.

* A third wind power project has
been planned for Kirinda to
produce several 1kW systems.

Around 4% of the total households in

the country could obtain electricity in

Table V gives the

number of households provided with

this manner.

off-grid electricity on adistrict basis.



Table V :

No. of Households with

No. of Households with

Disteiet Solar Home System |Village Hydro Schemes
Ampara 568 -
Anuradhapura 1,199 -
Badulla 2,043 98
Batticaloa 22 -
Colombo 64 -
Galle 359 -
Gampaha 38 -
Hambantota 231 -
Jaffna 8 -
Kalutara 81 -
Kandy 187 -
Kegalle 176 1461
Kurunagala 1,775 -
Mannar 11 -
Matale 567 -
Matara 314 121
Monaragala 4,236 40
‘Mullaitivu 4 3
Nuwara Eliya 246 3
Pollonnaruwa 616 -
Puttalam 488 -
Ratnapura 1,737 201
Trincomalee 137 -
Vavuniya 49 -
Total 15276 1,921
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4.3.Scope for future applications:
At present, in the whole world,
renewable energy represents 5% of all
primary energy use, but by the year
2060, it is predicted, with confidence,
that it will reach 70% of total energy
consumption.

In Sri Lanka, based on the present
status of technology and the progress
being made internationally, the scope
and potential for various AE
technologies are given in Table VI.
Short term refers to a period of 5-10
years and long term refers to a longer
spantime.

Table VI: The scope of Alternate Energy Technologies

AE Source / Technical ~Commercial Potential
Technology Potential Short-Term Long-Term
Dendro Power 4000-5000 MW 1000 MW 4000MW
Micro Hydro 1000 MW 250 MW 500 MW
Wind Generators:
On-Shore 400 MW Very limited 200 MW
Wind Generators:
Off-Shore Very Large Difficult to predict 1000 MW
Biogas: Cooking | 1 million households | 1000 households 5000 households
Biogas:Compressed
Methane for 0.5 million Tons of 0.4 million Tons
Transport Energy Nil of Energy
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Bio-Diesel/Bio-Oil/

Bio-Methanol/ At the expense of

Bio-Ethanol ~ Dendro Power

Wave 300-500 MW
(Estimate only)

Solar PV-Solar

Home Systems Very Large

Solar PV- Hydrogen

Production-Fuel Cell

Applications Very Large

Solar Thermal Water

Heating, Agricultural

Drying Very Large

Nil Difficult to predict
Nil 50-100 MW
250,000 250,000
households households
Difficult to predict |  Difficult to predict
2,500 households 25,000 households

5, The Immediate Options:

It is necessary to plan very well to
overcome the crisis situation in the
energy sector. Three issues are
‘identified:

(a) the issue of avoiding power cuts
during the dry season of the
year for those who have access
to national grid supply.

(b) the issue of having a power cut
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of 24 hrs a day right throughout
the year for 40% of the Sri
Lankan population. ie. for
~ people who do not have access
to grid electricity.

(c) the issues involved in the non-

electricity energy sector.
A well planned comprehensive
solution is needed to these complex

issues.




5.1.Short- Medium- amd Long
Term Policies:

Even with strict demand-side
Sri
increase its generation capacity, a

management, Lanka must
process with short, medium and long-
term aspects.

5.1.1 Long-term Policy: Recon-
sider Coal

As has been mentioned before, the
CEB's proposed long-term solution to
the energy crisis is coal power and
there are valid reasons for
reconsidering the coal option. I have
already dealt with this matter. In the
choice of fuel and technology for
energy generation based on “Least
Cost Option”, all social and economic
impacts, such as employment
opportunities, drain of foreign
exchange etc are overlooked.

We should examine Why‘

different countries are adopting
different energy options. France is
mostly nuclear. Australia is meostly
coal based. The British are switching
Japan has
diversified their sources. Likewise

between coal and gas.
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our energy option too should be
focussed on the overall impact on our
economy.

Developing ‘alternate energy
sources that have the potential of
saving foreign currency, while
satisfying the energy requirements of
the people, will be the key answer for
a long-term solution. Many of these
renewable energy sources are
indigenous to Sri Lanka and require
no foreign exchange. They also help
to develop local skills/resources.
Therefore the government should
provide maximum assistance to
develop alternative energy sources
such as micro-hydro, Biogas, -Solar
PV, Solar thermal, Wind, Biomass
and Dendro as they require more
research before wide scale
implementation.

5.1.2 Medium-term option: Coal

Coal may still have a place in Sri
Lanka's medium-term energy policy.
Since coal plants can be implemented
relatively quickly, coal can help make
up for lacking generation capacity
and it can do so relatively cheaply if



we consider only the initial costs.
However, this can only be seen as a
medium-term solution. Three coal
power plants at Noraichcholai,
Trincomalee and Hambantota, which
could produce a total of 900 MW still
have a place, in the medium term
option.

5.1.3 Short term option : Petroleum
Generators

In the short term, we are sadly
left with no choice but to aggressively
control the demand and settle for
petroleum (diesel) generators.

This is the current de-facto
solution to the energy shortage, which
has to be accepted regardless of
whether one agrees with the strategy
at least until demand and supply are
equalised.

6. The need of the hour: A
National Energy Policy and a
National Energy Network to
develop resources at regional

level

At any rate we cannot be
pleased with the progress being made
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in the field of energy. Our inability to
find a quick solution to the energy
crisis attests to the complexity of this
national problem. For Sri Lanka to
emerge successfully from the energy
crisis the issue of energy deficiencies
should be addressed in a way that
accounts for diverse needs and
interests. A pragmatic solution to the
crisis demands political and social
negotiation as well as technological
and economic expertise. Assigning
blame to any one group of decision
makers, or following the advice of
only one government body, worsens
the problem by promoting narrow
decision-making.

To address the energy crisis,
the country needs a fair, consistent,
viable and widely accepted national
energy policy. Last year the present
government had established a new
government agency called the
National Energy Council (NEC). It is
hoped that the NEC will spearhead
the formulation of a national policy
with a national vision on energy.

Discussion and systematic
study on the issue at the regional level



is very essential. The Provincial
Councils or future Federal
Governments should undertake the
initiative and take steps to harness
alternative energy resources in order to
ensure availability of power for the
long term and to provide for the needs
of those households bypassed by the
national grid.

Democratic decision-making
can be both a political and national
process. Private electricity
generators, environmental forums,
energy NGOs, and the consumer
societies all have a role to play in
working together to address the
energy crisis. A cohesive, broad-
based energy network is the surest

path in terms of cooperation

surrounding energy decision-making.

Long-term solutions to Sri
Lanka's present energy problems also
require a National Energy Network.
ie. a strong linkage among all
elements of the sector: Policy makers,
Researchers, Energy users, and
Technology suppliers. The National
Energy Network may consist of
representatives from all sectors and
all levels of the energy community as
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indicated below:

e Private Sector:
Solar Industries Association,
Micro-hydro developers,
Biogas developers,
Solar dealers and others.

e Government:

Ceylon Electricity Board.

National Engineering Research and
Development Centre

Energy Conservation Fund.

Ministry of Science and Technology
(Alternate Energy Unit)

Central Environmental Authority,

Ministry of Environment and
Natural Resources.

Provincial Councils and others.

* Civic Society:

Intermediate Technology Develop-
ment Group '

Environmental organisations

Electricity Consumer Societies

Off-grid Community -based
organisations

Energy researchers (Universities etc)

District level NGOs and others.

The National Network should address
the following issues:

e Organisational restructuring of the
CEB



e Electricity tariff policy changes
e Best technology mix to meet long
term energy needs.

The goal of the Network need not
be aimed at resolving the differences of
opinion but to openly discuss a range of
viable energy options for Sri Lanka's
energy future.

7. Concluding Remarks:

Energy crisis is closing in on

every developing nation in the world.
What we encounter today is just a
challenge. The real crisis is ahead. It is
only with sufficient planning coupled
with adequate investment and good
management we could overcome the
impending crisis.
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0.0 Introduction:
What matters in Jaffna Society?

It is the ego and the ego- centrism
that matters here in everything in Jaffna
society.

Ego of asociety is like the ego of an
individual. According to Sigmund -
Freud's personality theory, 'ego' is one of
the three components of human
personality. 'Id' and 'super - ego' are the
other components. The 'id', almost
wholly within the unconscious mind,
consists of man's instinctive drives and
natural tendencies; it is amoral, infantile,
non-rational, and demands immediate
satisfaction. The super-ego, is an
unconscious survival, called conscience.
The ego is what we call consciousness;
(will, reason, wisdom, sanity)

Ego is in contact with both the id
and the external world and the function of
ego is to hold a balance between the
constant striving of the id for satisfaction,
the censure of the super - ego and the
demands of the outside world.



Do we know the function of super
ego?

The speaker is of the opinion that
this super ego is the personality trait
which has the invisible channel to
metaphysics because super - ego is
known as conscience with unconscious
survival.

Intuition for science and science
findings is well spoken in the history of
scientists and their science work. Human
knowledge is a tree, the trunk of which is
physics and the root of which is
metaphysics.  (Roger Scruton, From
Descartes to Wittgenstein (A short
History of Modern philosophy),
Routledge & Kegan Paul, London,
Boston and Henly 1981) (P.30).

"The super - ego seems to be to

criticize the ego and make it conform by |

bringing about feelings of guilt"

So ego means the conscious self,

as far as an individual is concerned. The -

concept of a 'society ego" is then a
possible hypothetical assumption for us
to understand easily the ability trait of a
set of people who constitute a society.
Actually speaking, personality of whats
that is improved by life and life
experiences -  mean by learning?

Personality development is
required by whom?
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It is the ego that interacts with the
world and faces problems. In solving
problems id gives him wine and super -
ego laughs at his slips or appreciates his
justice done correctly. Soitisthe ego that
involves and evolves and thereby ought

to develop its personality.

The sum total of such personality,
attained, could then be considered as a
'society personality’.

Itis the ego and ego - centric nature
that rules the psychological as well as the
philosophical climate of Jaffna society.

' This egoistic nature is centered on
educational qualifications, achieved, or
to be achieved as 'Jaffna ego' seems to be
destined for designation based on such
paper qualifications.

The socio - economic structure, the
socio - political structure, the ethnic
strength in and out of the country that it
belongs to, the unique culture and
cultural practices that it observes, the
norms and demands particularly required
in matrimony are some of the factors for
the establishment of such speciél kind of
ego of Jaffna, to support a destiny as
education for earning a life in the absence
of various other opportunity channels and
revenues.



Self - Esteem is another factor that
comes to play the closest role with this
willed ego making a stable contribution
from the super - ego to affect the
emotional domain in the right direction
towards Dharma.

In educational principles regarding
the society and education titles, it is
emphasized that 'a man evolves as how
the society is'. In that case it could be
reasonably assumed that the
1) Will
2) Wisdom
3) Activities

of an individual are all decided by
the society which he/she belongs to.

Impression derived:

1) An individual ego of physics learning
student of Jaffna for recognition needs
to uplift its standard only through
higher studies. '

2) The desire body of Jaffna students has
to have a key thought for possible
higher education.

0.1 Understanding the Psychological
Problems of G.C.E(A/L) Physics
Learning Boys and Girls:

1) His/her society imposes only one
major line of life though it has many
more walks in reality due to the nature
of ego of his/her society - that is, that a
compulsion for learning is projected
onboys and girls by their society.
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2) The G.C.E(A/L) common examina-
tion to be faced by these students is
highly competitive because of the fact
that the competing population is high,
and the allocated vacancies are either
limited or demanding more aptitude
ones or gifted ones. By the by physics
is a discipline which is meant only for
the gifted ones.

3) Number of shies of tries is limited to
three.

4)'Jaffna ego' rewards admissions for
faculties of medicine/ engineering
than that of other disciplines

5) Job opportunities after graduations are
assessed and faculty complexes are
thought upon well before
materialization, if is to, by each other
with half baked knowledge or by
unwise desire anticipations
developing a pricking factor for
students.

6) Self interest and self aptitude shown
subject combinations are denied by
outside will examining the demand of
the society then and compulsion of
learning a subject chosen by other
hands is imposed or promoted.

7) What may happen to the future of a
Jaffna student in the Jaffna society,
whom we suppose that he fails to enter
into higher studies (in general)
finishing all three attempts to his
abilities and capabilities or capacities?
Whether alternatives are possible?
Even if possible is it possible to every



body coming into this class or
category that is already big in size?
Don't we think that these are thoughts
which are influencing or going to
influence when he or she happens to
think of this at a stage of his- study?
Won't this thought if had been
submerged already within the
unconscious phase rise up to disturb
involvement of the child in learning
concepts in physics? or to make him
moody then and there causing the
teacher not to choose the time of
teaching him? or for the boy to choose
his own time of learning? Choosing
his own time of learning is because his
state of readiness occurs at that phase
just after overcoming the anxiety or
freeing from the above stress?
whether the arrangement or package
of teaching concepts in a formal
education could be then successful
than that of the private tutory centers
that cater to the students who select
their own time of learning?

8) How about his or her likings and
dislikings? of day to day life? his
leasure engagements particularly
privacy cravings?

What could these poor children do
when the secretions of necessary sex
glands go for good amount of
secretions. How long could you delay
or stop this state of all 24 hours
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readiness for sex sensing and
procreation? Is it their mistake?

If Jaffna ego goes for punishment
practices over these adolescents
intentionally having taken his good
future prospects into account to delay the
reward for expected achievement, his
sensory system also may engage less in
learning things, then? Isn't it?

So in learning concepts in physics
these senses need a forceful or deleberate
control by the mind for learning than the
mind of sex sensing to concentrate upon
what is essential to concept and
conceptual learning to the exclusion of
the appealing sex impulsing eyes
appearing in his environment (S-R bond
theories could be recollected here),
(because this is stimuli causing response)

Educationists, when introducing
theories of instincts they say that this
natural violent secretion of sex
temptations is a sign that the child is
ready and ready for creation by both body
and mind and therefore learning concepts
takes creativity and constructivity in this
their stage of adolescence. Apart from
the state of readiness the development of
the ability of learning difficult concepts
(in physics) in complex situations
qualifies for a higher order of thinking
such as cognitive orders or as even
epistemological orders.



What the speaker wants to focus here
is that for which, what the state of
readiness or the sate of attention or the
state of interest to involve specially in
problem solving - say - is what it is
wanted as a pre condition.

Definitely it is true that this triad stage
of development - that is, the development
of physique, the development of intellect
and the development of emotion - within
among together in the active region of
play as you know like a transistor,
towards an analysis or logical reasoning
type of learning which is the learning
style and way in entire physics curricula
experiences sheduled to this G.C.E(A/L)
boys and girls, in a full form of work
load. '

But again then, the phase co-
ordination within there three strands of
- this triad may get upset (or clipped as you
know in a transistor) then and there,
damaging the continuity and systematic
learning processes of concepts the way
they were revealed in physics work by
nature.

Now what do you think of a course of
learning which does not give the
assurance of success at the end of it even
with three shies of chances to attempt to
attempt and also the mental suffering of
the vibrant who is aware of such which
well ahead before entering into, while
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following as a course of full time also.
G-C-E (A/L) course is in this caliber.

Don't we think that the probability
chances for anxiety development is
chancier heavily if the child was not
confident enough to be convinced by the
unconscious part of the mind very
particularly with the number of better-
very much better successes in learning
physics concepts ‘which he thinks that
what the concept that he has learnt is once
and for all learnt and stable in
equilibrium.

What do we think of those students
who think who is responsible of his own
members' liabilities (sister) in time to
come, before to follow a course of no
assurance for a sure success at the end of
it.

So becoming before, the imposed
pains are anchored with these students.

Observation by speaker:

'The state of readiness for sex impulses
from the body use to come first than from
the mind' was the case for past generation
but it is mostly other way round for the
present generation, and also little early.

Due to absentia of the steady earning
opportunities the upper margin of the
state of readiness for sex problem to
properly start a life for sex and



procreation among decent ones is further
dragged to cause a big interval of time
delay.
NOTE: only 10% of the human motives
are in the conscious and the sub
Motives
hidden in the unconscious mind
influence human behaviour.
the majority of the feeling in the
unconscious mind are hidden or
embedded during child - hood.
Such repressed feelings cause
frustration. The majority of
these feelings are linked with
unfulfilled sex impulses and
aggression.

conscious minds.

-Sigmund Freud
Let us now connect the R-S
theory of B.F.Skinner - Free
operants emitted responses
from within.

NOTE:

Question: Why do the majority of the
physics learning students both

responsibility holders of the

family (mostly boys generally)
and the liabilities of the family
as it is stamped by 'Jaffna ego'
for its own culture fail and only
a handful make it success in
relation to R-S theory not by S-
R theory? then what should be
the direction of the move of the
educators or teachers of the
society as a whole including the
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physics teaching teachers of
school society.

Problem

Summary, or point form of the
G.C.E(A/L) physics learning students
problems discussed so for could be stated
as follows:

No alternatives left

except of facing a highly competitive
common exam sometimes a sort of
discriminative test either

Foralife of self - esteem

Foralife of ego

For self - recognition of identity

with a high threat of 'do or die' set up due
to the norms and destiny of their society
with postponing or yielding struggle to
sex impulses bearing a burden of
responsibility anchored for future
materialization or of liability loading for
future materializations yearning for
mastering or understanding a subject like
physics of requiring a high aptitude and
intelligence for learning, fighting against
anxiety and stress till the success which is
not assured is given in an environment
where reinforcement practices for
encouragement is not mostly healthy,
from the expected corners sometimes.

Question:
1) Do we understand first of all the
psychological factors that form a sort



of inertia of learning irrelevant to
subject learing first?

2) Do we understand the desire body of
the G-C-E(A/L) students?

3) Do we understand the degree of their
'feelings for' internalized? and do we
understand the dangerous part of this
consequences of new g, feelings not
liked or strenuous, internalized, in the
forgotten survival that is in the
unconscious survivial for formations
of huge apperceptive masses? causing
mostly the psychological boost
damaged? in learning concepts in

physics weakly or only in an exam

point of view of learning rather than in
a tasting and learning view? and
thereby to deny the room for exam
point of view to be a perfect sub set of
tasting & learning view for a steady
and sure successes of work.

Let me introduce a theory at this
context by a pure physicist Gamble,
Mr.R. who formulated this theory out of
intuitive approach bearing in mind that
even good analogies with Newton's
second law of motion can more rapidly as
it were, in a situation where the 'teaching'
has never been quantitatively defined.

PRI L- Learning
L %ﬁ(k) (1_) k- knowledge.
For a given pupil
F =
T=CL o
FOR m- mass
C - Learning inertia a kind of resistance
____________ ) to acceleration.
NOTE sy ke
C T
ability to

learn science
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workings

T=C L (for a given pupil) ~ F=ma
T=Cd@® * . P
dt C=const m=const dt
T = d (CK) F=md(mv)
Et_ dt
Cognitive Linear
momentum momentum

U

T=Cd(k) T=K dc
dt dt

"The effect of teaching is to change the cognitive momentum of pupils"

Note: cognitive momentum may have structures within it due to structures within the

relevant knowledge.
[eg:- Gagne] :
or in pupils' ability to learn
[eg:- Piaget]
Note: T=d (ck) if T=0=d(ck)=0
dt This does not mean that d(k) and

d(c) must be zero KTTT=cldd

= CK remains constant.

Note: Every day physics learning LE say we give same questions to Grade 5 & Grade 9
{F?,P.2,V?, weight.?, falling under gravity? sound? Heat? etc}
little or

CK,=CK, &{ T=0 no formal instruction is given}
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L,= %(K , — K )may be considerable

Ly = formal Learning

Ll | = Result of
APU-Assessment of performance unit

CLISP - The children's Learning In Science projects

Defl Ljélarning (L) = f(number of data points and the degree
' of interlinking)
ie
=is the rate of change of knowledge and from the above can

be seen to take place by

1) Theaddition of new points

2) No addition of new data points but a higher degree of
interlinking of existing data points.
clearly effective learning must involve both
processes.

insights of the relationships
of our problem to this theory

sz_\J‘_ —

THCy |Gy}
/'\ >
: C
_ b i Teacher centered
Society ego individual ego N i)
centered centered (C
Subject types
centered

How to decrease
this?
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Concepts in Physics:

Length (L), mass(M), Time(T),
Temperature difference (Q), current (I)
and amount of substance (X;) are basic

physical quantities in physics.

Length is a concept. Length is a
basic quantity. Length is a basic concept.
Length is a basic developed concept in
physics denoted by the capital letter 'L'

Do we understand the concept of
Length? How do we explain this idea of
length? Width, depth, height, distance,
distance traveled, extension of an elastic
string or a rubber band or a slinky, the
magnitude of displacement, are all
measured by the same unit - basic unit of
length - meter (notation 'm).

Whether the idea behind the term
length is different from that idea behind
the term width?

Some may argue that the width has
a length and height has a length and even
length has also a length, therefore length
is a different concept from the concept of
width. '

For a layman the meaning of the
concept length is one but for a physics
learning student the meaning of the
concept named length is another.
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Because he is using a term as length of
length. Here the language's part is
inadequate or not sufficient enough to
help him to carry the differentiated ideas
that he is meaning by the first term length
and the second term again length.

Regarding concepts, naming a
concept correctly is very much essential,
it is said. Because for communication of
different ideas demand different naming
which should not overlap or intersect the
other naming meant for another concept.

When we hear the word '"Length we
do not conjure up ideas relating to all the
different kinds of lengths there are:

" To the normal adult, the term
length implies a class of one dimensional
sizes which can usually be measured for
different purposes ( measuring the weight
is one of the purposes?) with the
understanding that length of length,
length of width or height are one
dimensionally lehgthened.

That is to say, the adult has
developed the concept of 'length'. Thus
concepts enable words to stand for
whole classes or categories of quantities
in physics, objects in physics, events in
physics, eventualities in physics and are
of enormous help to physics learners in
their thinking .



In the 'GCSE' level the wording
practised for concepts is confusing
students.

Forexample

In place of 'displacement' the word
distance is used and in place of distance,
the word distance travelled is used.

This causes two big problems:

1) Wording the same concept with
different names may create a situation
to treat a graph with differente
treatments perceived by those
different words, \

2) This type of confusion may lead the
child to get into the fear of uncertainty
over a concept prepercieved even
right.

g(m)s 4

0

)

‘car is travelling back but the time t, and

t,' istheir message here?

Whether this is correct? whether distance
is the correct wording? why is it that
they cam not engage the right term
displacement here?
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Actually, this particular example,
appeared in ACE publications books
where a board of experts in physics
govern the presentation, might have been
with the motive not to bring in a vector
quantity to this level of students since
things mostly for memory level is
insisted than understanding level.

Thus concepts in physics when enable
words to stand, those words should be
internationalized first and should not take
the functional roll of another concept
near to it in time to come.Even ideas are
attempted to be named. Every idea
conserves itself. It contends with each
other. While contending, an idea
conserve it self That is, each and every
idea strives to conserve itself even in a
situation which is propitious to associate
with another. It is said that compatible
ideas form an apperceptive mass in
learning theories, stating mind to be a
store of ideas.

A single idea is not always not enough
to be known as a concept. Concept may
be constituted with many more ideas, for
itto be sensible.

Among learning theories,
'Apperception'’ by Johann Friedrich -
Herbart (1776-1841) [German
philosopher] [Neutral Reactive] is ideal



and effective in understanding concept
formation mechanism.

Apperception means, a process of
associating new ideas with old ones.
- Apperception is idea centered . A concept
is either an idea or an idea of a set of ideas
making a mass known as apperceptive
mass or an assimilated idea to other
conscious ideas.

Mind is a battleground of contending
ideas and every idea seeks self -
preservation.

The important thing that we have got
to note here is that

1) Compatible ideas may operate as
teams helping each other to remain ina
conscious mind.

2) When two ideas are incompatible,
however one is likely to be
submerged.

For concept formations these are the
ideas that play this way a role, and ideas
when get assimilated with the old ones
that were standing for a particular
concept earlier, now with the
apperceptive process the new idea
incorporated may strengthen the
knowledge over that concept now.

That is, for example the knowledge
over the concept of friction is less in the
Jjunior secondary level but more in the
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level of G.C.E(A/L). So knowledge of
each and every concept in physics
increases more and more when the
involvement of problem solving or
general learning is more and more as we
come across fresh specimens of the
concepts. '

'Friction opposes the motion' is what
the only idea, introduced at junior
secondary. In the G-C-E (A/L) the laws
of friction come in and static frictions,
limiting frictions, sliding frictions,
viscous forces, their equations,
depending factors, independent factors
are all discussed here Identifying not only
examples but also non - examples

Tennyson and Park (1980) stress the
importance of starting the learning of a
concept by school - age children with a
definition. The definition should then be
followed by both, examples and non
examples of the concept, and also stresses
that many concepts are learnet in groups
that are related (p:289)

So then, what are the factors
influencing the equilibrium of concept
formations?Let us take the stock on what
we have so far thought upon. Every
concept particularly new one should be
defined
first -well defined first if the kind of such

concept qualifies a def”



2) Must be correctly worded for there is
no room for inaccurate messages

3) Examples should be given.

4) Non examples should be given

4) More fresh specimens should be given
for testing and seeing for abstraction
and generalization.

For -

Concept formation is probably best
thought of as a blend of abstraction and
generalization. In the former process the
feautures common to a class of objects
make their impressions upon the
observer, who thus gradually acquires a
picture in which the common features
stand out strongly and the variable
characteristics are no longer noticed.
Thus if we have a number of circles of
different diameters made of different
materials, and painted different colours,
the common feature is a circle. In our
example of width, heighf, distance,
exitension and distance traveled the
common feature is one dimensional,
And the

recognition of this feature in the objects

space size - named length.

or in quantities constitutes the essence of
concept formation. On the other hand, in
generalisation, the concept stands as a
hypothesis which the observer proceeds
to test by trying it out on fresh specimens
ofthe class.
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Junior secondary specimens maybe
length, width and height.
secondary distance traveled and
extension or wave length may be fresh
specimens . So as far as the equilibrium of

In senior

concept formation is concerned.

1) The first factor to influence in the
foundation level is 'society ego'
centered good and bad or fast and
inertial

2) The second factor to influence in the
building level
methodology centered good and bad
such as defining concepts, properly
wording concepts informing examples
and as well as non, - examples,
facilitating fresh specimens.

3) The third factor to influence is the
trend of the subject concerned . When I
was asking the priorities from the
G.C.E (A/L) students as far as the
expectation from a teacher teaching
physics, they said priority one is better
explanation and priority two is more

is teaching

worked examples leaving out the
priorities of finishing the syllabuses in
time, giving full set of notes, doing
more number of practicals and
conducting more number of practice
tests.

Many more subtle analysis and
hypotheses and findings of work of
such trend impressions were tried at



speakers M.Phil dissertation - a
dissertation with the kind permission
of Prof.V.Arumugam and the kind
guidance of Prof.K.Sinnaththamby.

Why do they demand better
explanations in physics learning as
priority one at the expense of other

concept formations, the logical
scientific structural pattern of wisdom
concerned for such special subject
then demands a higher aptitude for us
to understand the beauty of the subject
of physics.

4) What is the 4th factor to influence then

in a good or bad way is student

wanted priorities, because, concepts, centered.

Dependent factors of
concept formation

Concept formation is greatly dependent upon
1. general Intelligence '
2. Academic aptitude
3. a special ability (According to suggestion by recent works)

ability to see relationships analysig
{__ ability to generalise % synthesis

summary
\ ability

reasoning
to learn

(a mental ability)
Intelligence:

/

Adjustment or
Adaptation of

the individual

to his environment
or to limited
aspects of it

ability to carry on
abstract thinking

ability to react critically to problematic
situations

Intelligence A - Innate potentiality
- (neither observable nor measurable)

B- All-round ability in daily life, at school or work
(understanding, insight, of thought, and practical judgement)
C- inourculture.
The intelligence is interactionist in essence- Piaget.
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1) Why is it concept formation is done

Thinking process is made easier by concept formations.

2)concept development
It is the intellectual development that lays the foundation for concept

development

Process of concept formation

according to Jean Piaget

Cortex - Exterior layer of the brain. Sense impressions are stored here.Store
house of impressions

Schemas - When sense impressions are orgainsed in a sequence or patterns, we
call it schema.

Accommodation- Incorporating new objects into existing schema.

Assimilation- is modifying the existing schemas and building new ones or
combining them to solve problems arising from new experiences and
unfamiliar surrounding. It brings about a tremendous change in one's
ability or comprehension. It changes the process of thinking also.

Thinking starts with a problem. Thinking is some thing related to thoughts and
thoughts' chain is thinking.

The manner the Goal - Oriented thoughts act
1) Production of concepts and shaping their conduct

2) Analysis and synthesis
3) Decision and theorization
4) Perception and imagination.
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The key frame of the thought piece

L=d (k) L-Learning
dt K-Knowledge

Analogy (out of Inductive Approach

By Gamble, Mr R. a physicist.

TxL
= T=CL =

Learning
Inertia

'—>

T=d (k)
dt

T=d (ck)

Cognitive
momentum

l*&

NOTE

(@] lonn
- =

ability to
learn physics
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Fxa

F=ma

mass
a kind of resistance
to acceleration

F=md(v)
dt
F=m d (mv)
dt T
Linear
momentum
I =a
m F



T=d (ck)

dt
Grade 13
JTdt= Jd (ck)
Grade 6
=CK - CK
G13 - G6
N’
The effect = change of cognitive momentum of teaching
(physics) form
Grade 6 to
Grade 13
T=4d (ck) ifT=0 = d{ck)=0
dt
This does not mean
that d(k) and d(c)
must be zero
KM = clll

CK remains constant
There are M-mensional views in Education strictly speaking - in the

vector field of education. This piece of work, tried thro' me, is left open free for
further extensional works. Thank youall very much.
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Climate

Climate in a narrow sense is
usually defined as the “average weather”,
or more rigorously, as the statistical
description in terms of the mean and
variability of relevant quantities over a
period of time ranging from months to
thousands or millions of years. [The
classical period is 30 years, as defined by
the World Meteorological Organization
(WMO)]. These quantities are most often
surface variables such as temperature,
precipitation, and wind. Climate in a
wider sense is the state, including a
statistical description, of - the climate
system. The climate system is the highly
complex system consisting of five major
components: the atmosphere, the
hydrosphere, the cryosphere, the land
surface and the biosphere, and the
interactions between them. Atmosphere
is the gaseous envelope surrounding the
Earth. The dry atmosphere consists
almost entirely of nitrogen (78.1%
volume mixing ratio) and oxygen (20.9%
volume mixing ratyio), together with a
number of trace gases, such as argon
(0.93% volume mixing ratio), helium,



and radiatively active greenhouse gases
such as carbon dioxide (0.035% volume
mixing ratio), and ozone. In addition the
atmosphere contains water vapour,
whose amount is highly variable but
typically 1% volume mixing ratio. The
atmosphere also ‘contains clouds and
aerosols. Hydrosphere is the component
of the climate system comprising liquid
surface and subterranean water, such as:
oceans, seas, rivers, fresh water lakes,
underground water etc. The part of the
Earth system comprising all ecosystems
and living organisms, in the atmosphere,
on land (terrestrial biosphere) or in the
oceans (marine biosphere), including
derived dead organic matter, such as
litter, soil organic matter and oceanic
detritus is Biosphere. Cryosphere is the
component of the climate system
consisting of all snow, ice and permafrost
on and beneath the surface of the earth
and ocean.

Is climate changing?

Climate is changing. Climate is a
dynamic phenomenon that is always
changing. Warming and cooling periods
are typical of the cycles of nature. The
data we have reviewed appears to
indicate that the world has been in a
prolonged period of cooling (over
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150,000 thousand years), and it should
not surprise us if'it is entering a period of
warming. However, both the speed and
extent of the warming are too extreme to
be dismissed as "normal," and their
correlation to changes in atmospheric
carbon are very close. We conclude that
human activity is likely contributing to a
warming rate that is almost certain to
have significant impact on climate.

Energy from the sun drives the
earth's weather and climate, and heats the
earth's surface; in turn, the earth radiates
energy back into space. Atmospheric
greenhouse gases (water vapor, carbon
dioxide, and other gases) trap some of the
outgoing energy, retaining heat
somewhat like the glass panels of a
greenhouse. Without this natural
"greenhouse effect," temperatures would
be much lower than they are now, and life
as known today would not be possible..
However, problems may arise when the
atmospheric concentration of greenhouse
gases increases.

‘Since the beginning of the
industrial revolution, atmospheric
concentrations of carbon dioxide have
increased nearly 30%, methane
concentrations have more than doubled,
and nitrous oxide concentrations have



risen by about 15%. These increases have
enhanced the heat-trapping capability of
the earth's atmosphere. Sulfate aerosols,
a common air pollutant, cool the
atmosphere by reflecting light back into
space; however, sulfates are short-lived
in the atmosphere and vary regionally.

Reasons for Increase in Green-
house Gases Concentrations
Scientists generally believe that
the combustion of fossil fuels and other
human activities are the primary reason
for the increased concentration of carbon
dioxide. Plant respiration and the
decomposition of organic matter release
more than 10 times the CO, released by
human activities; but these releases have
generally been in balance during the
centuries leading up to the industrial
revolution with carbon dioxide absorbed
by terrestrial vegetation and the oceans.

There are many reasons for the
additional release of carbon dioxide by
human activities. Fossil fuels burned to
run cars and trucks, heat homes and
businesses, and power factories are
responsible for about 98% of U.S. carbon
dioxide emissions, 24% of methane
emissions, and 18% of nitrous oxide
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emissions. Increased agriculture,
landfills,
production, and mining also contribute a

deforestation, industrial
significant share of emissions. In 1997,
the United States emitted about one-fifth
of total global greenhouse  gases.
Estimating future emissions is difficult,
because it depends on demographic,
economic, technological, policy, and
institutional developments. Several
emissions scenarios have been developed
based on differing projections of these
underlying factors. For example, by
2100, in the absence of emissions control
policies, carbon dioxide concentrations
are projected to be 30-150% higher than
today's levels.

Changing Climate

Global
temperatures have increased 0.5-1.0°F
since the late 19th century. The 20th
century's 10 warmest years all occurred

mean surface

in the last 15 years of the century. Of
these, 1998 was the warmest year on
record. The snow cover in the Northern
Hemisphere and floating ice in the Arctic
Ocean have decreased. Globally, sea
level has risen 4-8 inches over the past
century. Worldwide precipitation over
land has increased by about one percent.



Increasing concentrations of
greenhouse gases are likely to accelerate
the rate of climate change. Scientists
expect that the average global surface
temperature could rise 1-4.5°F (0.6-
2.5°C) in the next fifty years, and 2.2-
10°F (1.4-5.8°C) in the next century, with
significant regional variation.
Evaporation will increase as the climate
warms, which will increase average
global precipitation. Soil moisture is
likely to decline in many regions, and
intense rainstorms are likely to become
morefrequent.

Calculations of climate change
for specific areas are much less reliable
than global ones, and it is unclear
whether regional climate will become
more variable. Like many fields of
scientific study, there are uncertainties
associated with the science of global
warming. This does not imply that all
things are equally uncertain. Some
aspects of the science are based on well-
known physical laws and documented
trends, while other aspects range from
'near certainty' to 'big unknowns.'

What's Known for Certain?

Scientists know for certain that
human activities are changing the
composition of Earth's atmosphere.
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Increasing levels of greenhouse gases,
like carbon dioxide (CO2 ), in the
atmosphere since pre-industrial times
have been well documented. There is no
doubt this atmospheric buildup of carbon
dioxide and other greenhouse gases is
largely the result of human activities.

It's well accepted by scientists
that greenhouse gases trap heat in the
Earth's atmosphere and tend to warm the
planet. By increasing the levels of
greenhouse gases in the atmosphere,
human activities are strengthening
Earth's natural greenhouse effect. The
key greenhouse gases emitted by human
activities remain in the atmosphere for
periods ranging from decades to
centuries.

A warming trend of about 1°F
has been recorded since the late 19th
century. Warming has occurred in both
the northern and southern hemispheres,
and over the oceans. Confirmation of
20th-century global warming is further
substantiated by melting glaciers,
decreased snow cover in the northern
hemisphere and even warming below
ground.

What's Likely but not Certain?
Figuring out to what extent the

human-induced accumulation of



greenhouse gases since pre-industrial
times is responsible for the global
warming trend is not easy. This is because
other factors, both natural and human,
affect our planet's temperature. Scientific
understanding of these other factors
most notably natural climatic variations,
changes in the sun's energy, and the
cooling effects of pollutant aerosols

remains incomplete.

Nevertheless, the Inter-
governmental Panel on Climate Change
(IPCC) stated there was a "discernible"
human influence on climate; and that the
observed warming trend is "unlikely to
be entirely natural in origin." In the most
recent Third Assessment Report (2001),
IPCC wrote "There is new and stronger
evidence that most of the warming
observed over the last 50 years is

attributable to human activities."

In short, scientists think rising
levels of greenhouse gases in the
atmosphere are contributing to global
warming, as would be expected; but to
what extent is difficult to determine at the
present time.

As atmospheric levels of
greenhouse gases continue to rise,
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scientists estimate average global
temperatures will continue to rise as a
result. By how much and how fast remain
uncertain. [PCC projects further global
warming of 2.2-10°F (1.4-5.8°C) by the
year 2100. This range results from
uncertainties in greenhouse gas
emissions, the possible cooling effects of
atmospheric particles such as sulfates,
and the climate's response to changes in
the atmosphere. The IPCC states that
even the low end of this warming
projection "would probably be greater
than any seen in the last 10,000 years, but
the actual annual to decadal changes
would include considerable natural
variability."

What are the Big Unknowns?

Scientists have identified that
our health, agriculture, water resources,
forests, wildlife and coastal areas are
vulnerable to the changes that global
warming may bring. But projecting what
the exact impacts will be over the 21st
century remains very difficult. This is
especially true when one asks how a local
region will be affected.

Scientists are more confident
about their projections for large-scale
areas (e.g., global témperature and
precipitation change, average sea level
rise) and less confident about the ones for



small-scale areas (e.g., local temperature
and precipitation changes, altered
weather patterns, soil moisture changes).
This is largely because the computer
models used to forecast global climate
change are still ill-equipped to simulate
how things may change at smaller scales.
Some of the largest uncertainties are
associated with events that pose the
greatest risk to human societies. [IPCC
cautions, "Complex systems, such as the
climate system, can respond in non-linear
ways and produce surprises." There is the
possibility that a warmer world could
lead to more frequent and intense storms,
including hurricanes. Preliminary
evidence suggests that, once hurricanes
do form, they will be stronger if the
oceans are warmer due to global
warming. However, the jury is still out
whether or not hurricanes and other
storms will become more frequent. More
and more attention is being aimed at the
possible link between El Nifio events the
periodic warming of the equatorial
Pacific Ocean and global warming.
Scientists are concerned that the
accumulation of greenhouse gases could
inject enough heat into Pacific waters
such that El Nifio events become more
frequent and fierce. Here too, research
has not advanced far enough to provide
conclusive statements about how global
warming will affect ElNifio.
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Living with Uncertainty

Like many pioneer fields of
research, the current state of global
warming science can't always provide
definitive answers to our questions.
There is certainty that human activities
are rapidly adding greenhouse gases to
the atmosphere, and that these gases tend
to warm our planet. This is the basis for
concern about global warming.

The fundamental scientific
uncertainties are these: How much more
warming will occur? How fast will this
warming occur? And what are the
potential adverse and beneficial effects?
These uncer-tainties will be with us for
some time, perhaps decades.

Global warming poses real risks.
The exact nature of these risks remains
uncertain. Ultimately, this is why we
have to use our best judgement guided
by the current state of science to
determine what the most appropriate
response to global warming should be.

Future Climate

The continued addition of
greenhouse gases to the atmosphere is
likely to raise the earth's average
temperature by several degrees in the
next century, which will in turn raise the



level of the sea. There is likely to be an
overall trend toward increased
precipitation and evaporation, more
intense rainstorms, and drier soils. Since
1979, scientists have generally agreed
that a doubling of atmospheric carbon
dioxide increases the earth's average

surface temperature by 1.5-4.5°C (3-
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8°F). More recent studies have suggested
that the warming is likely to occur more
rapidly over land than the open seas. The
warmer temperatures are expected to
raise sea level by expanding ocean water,
melting mountain glaciers, and melting
parts of the Greenland Ice sheet.



Review Lecture

LAW AND JUSTICE IN CONFLICT TRANSITION

R.9. Vignaraja
District Judge, Jaffna. °
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With the cessation of hostilities, the
improvement of living conditions in the
North and East and the prospect of a
permanent settlement to the conflict,
hope has arisen for Sri Lanka's thousands
of Internally Displaced Persons and
refugees of returning to their former
places of residence. Indeed, many
thousands of IDPs have already returned
spontaneously and many more are
contemplating doing so. Land and
property issues affecting displaced
persons and returnees to the North and
East have therefore become of critical
importance. ‘

Restitution of property, access to land,
destruction and landmines, assistance
and legal redress are some of the issues
identified as pressing land and property
challenges facing retufnees, the
Government, the LTTE, and the
international community in their efforts
towards restoring normalcy in the North

East.

I shall endeavour to give you a fair
inside of the complex property issues on



the ground, and the issues anticipated to
arise, when the displaced persons and the
refugees return to their traditional or
original places of residence.

You are probably well aware of the
background of the ethnic conflict in Sri
Lanka, but I must draw attention to the
fact that due to the civil war of the last
two decades more than 800,000 persons
have been displaced either internally or
have fled as refugees to foreign countries.
With the cease fire agreement and with
the peace negotiations about 220,000
displaced persons had spontaneously
returned to their permanent residence. A
large number of displaced persons are
antiéipated to return with the progress of
the peace efforts. Almost all the refugees
in India and a fair number of the refugees
from the western countries have
indicated their willingness to return to
their permanent residences.

For the safe and dignified return of the
IDPs and Refugees to their permanent
place of residence, it is essential that the
pre-conflict property rights of these
persons are respected and restored and an
effective and just system is put in place to
resolve property rights disputes,

including restitution or compensation.
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The
Internal Displacement (Principle 21) has

UN Guiding Principles on
emphasized that the property and
possessions left behind by internally
displaced persons should be protected
against destruction and arbitrary and
illegal, appropriation, occupation or use.
In this endeavour the primary
responsibilities lie with the national
authorities but under the UN principles
the international humanitarian actors too
have amajor role to play.

One of the major problems that is
encountered by the internally displaced
peréons and refugees who are returning
to their permanent residences is the non
availability of their house and property
for their use and occupation. This is
either due to destruction of the property
or the illegal appropriation or occupation
there of by unauthorized persons.

The conflict affected areas have been
subjected to massive property
destruction. They include large number
of private properties such as houses,
business premises and industries. The
agricultural and paddy lands of the IDPs
and refugees were neglected and are
covered with scrub jungle and need
substantial improvements for cultivation.

In the Jaffna District alone over one



hundred thousand houses are extensively
damaged. Almost all the houses and
business premises in the Kilinochchi
District and a large number of houses in
Mullaithivu district are also damaged. A
fair number of houses and properties in
the other districts of the North & East are
either damaged or destroyed. Without
reconstruction or substantial repairs,
these houses, business premises and
industries cannot be put to use.
Requirement of a house for living is a
fundamental Human Right and a basic
necessity. Most of the IDPs and refugees
who return to their permanent place of
residence, were, in fact in occupation of a
house or property before the conflict,
which now remain damaged or
destroyed. Most of the owners of these
houses have been displaced several times
and do not have any savings to rebuild or
repair these houses and business
premises. In order to encourage the return
of the IDPs and refugees to their
permanent residences and ensure a
dignified living, the authorities must pay
adequate compensation to reconstruct or
repair their houses and premises for them
to reside and / or engage their business or
profession.

In some instances apart from houses
entire villages had been destroyed. For
the persons who lived in the village mere
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compensation will not be sufficient. An
example is the Mahilanthanai village at
Punani in the Eastern Province. This
village was completely destroyed‘ in
1922. The residents of this village are still
living in refugee camps. In this type of
large scale destruction and where the
people are poor and cannot contribute
financially or otherwise for the
reconstruction of their houses and the
establishment of other common
community facilities, a housing scheme
with the necessary facilities has to be
implemented by the authorities.

If housing issues of the IDPs and
refugees are not settled, the return of a
large number of IDPs and refugees from
other districts and from India may cause a
social problem in the conflict affected

- areas.

The IDPs and Refugees are, in some
instances, facing difficulties in
establishing ownership of their property
in order to claim compensation or to raise
a loan, as their documents are either lost
or destroyed. To overcome this difficulty
a system to accommodate secondary
evidence to identify the owner, for the
purpose of granting compensation,
material assistance and/or loan should be
adopted.



Another major problem faced by the
IDPs and refugees is the illegal
appropriation or occupation of their
properties by unauthorized persons.

The unauthorized persons occupying
such properties are of different
categories. They themselves may be
IDPs or person who were placed in
possession by an armed group or political
group. These persons claim that they
have no place to go as their own houses
are in high security zones or partly or
completely damaged. Some of the
unauthorized occupants claim that the
house and property was given to them by
a political or armed group as they do not
have a house or property to reside. In
addition a fair number of houses are
being occupied by armed forces outside
the High security Zones.

Different scenarios are present in
different instances:

If the owner makes a claim to his
property and if a dispute arises the
provisions of the Primary Procedure Act
may be invoked.

In terms of section 68 of this Act any
persen, who has been in possession of a
property for 2 months preceding the
application to court or has been
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dispossessed within two months, is
entitled to possession. Even a trespasser
can benefit from this provision until the
owner vindicates his title in the civil
court and ejects the occupant in a
reivindicatio action. But an action in a
civil court is likely to take 2 to5 years and
as there is provision for appeals to
appellate courts the final determination
of these cases may take about 8 to 10
years.

The owner may even fail in a
reivindicatio action because of the a
existing low of prescription. A few
hundred so- called "prescription
deeds"(deed of declaration of occupation
over the prescriptive period) have
already been executed by unauthorized
persons claiming ownership of properties
occupied by them.

The primary issue in such situations is
3 of the
Prescription Ordinance, under which

the applicability of section

proof of undisturbed and uninterrupted
possession for a period of 10 years
without acknowledgment of (the
Plaintiffs) ownership entitles the
occupier (Defendant) to obtain a decree
of court granting him title by
prescription. Section 13 lists the
disabilities, which would delay the



commencement of the period of 10 years.
The list refers only to : Infancy. idiocy,
unsoundness of mind, lunacy and
absence beyond the seas.

The above exceptions will benefit only
a refugee who lived abroad. On the other
hand, if the owner was internally
displaced, he will not be able to obtain
judgment in his favour as this situation is
not an exception listed in section 13.
Even evidence of non- functioning of
courts may not affect the running of 10
years. Although there is a possibility that
the owner may be able to challenge the
claim of prescription on the basis that
there was no "adverse possession"" as
required by law, it will involve a lengthy
legal battle and the success will depend
on the merits of each case. Therefore the
operation of section 3 of the Prescription
Ordinance should be made inapplicable
to the affected areas, or the exceptions
listed in section 13 should be expanded to
include the conflict.

* These disputes have to be solved in a
just equitable, effective and timely
manner meeting out justice to all persons
concerned or affected. Shelter is a
fundamental requirement and a basic
necessity of every person; therefore

when considering accommodation and
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shelter of the IDPs and refugees, regard
must also be had to those of the
unauthorized persons who have been
occupying these houses and properties
for a substantial period of time. The
Judges could only grant relief or redress
according to law. In this instance the
courts cannot grant any relief to an
unauthorized occupant although the
situation demands a just and equitable
solution for both affected parties.
Therefore an alternate dispute resolution
mechanism should be created to resolve
these problems with the authority to
recommend compensation and
alternative accommodation to the
occupants in appropriated cases . As
there were no housing schemes
implemented for the last two decades in
the conflict affected areas, it is time to
implement such schemes to give
accommodation to the unauthorized
occupants of these houses and pave the
way for the owners to regain their houses.
This is not a new concept. There are
provisions even in the Rent Act to
provide alternate accommodation to the
tenant, by the NHDA, when a court
makes an order for the ejectment'of a
tenant.

The IDPs and refugees who were
occupying state lands, on permit issued



by the government or without any
authority, are, in most cases unable to
return to the same lands as the lands are
now occupied by unauthorized persons.
In some cases the unauthorized person
who was in occupation has developed the
land. The legal position is to remove the
secondary occupant and to give the land
to the original permit holder. In that event
the persons who have made
improvements to the property will not get
any relief and will have no remedy. In
other instances the permit holder himself
will not be able to regain possession as he
has not fulfilled the condition of the
permit and it would have been cancelled.
In those circumstances compensation
and allotting of alternate land should be
considered to the affected persons. In
certain other cases the grant holder had
become an IDP or refugee and
unauthorized persons are occupying
lands given on grant. Even if the IDP is
willing to transfer the land which was
given to him on grant to the unauthorized
occupant it is pthibited by the condition
stipulated in the grant. Therefore the
person who has a legal title is unable to
occupy the land and the person who is in
occupation does not have legal title and
thus both parties are affected .

It is anticipated that there many be
instances where the successors of the
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permit holder, due to displacement, may
not have succeeded the property as this
provided by the land and development
Ordinance. Therefore, by operation of
law, this land would have been vested
with the State. In these
administrative remedy may be granted by

instances

way of providing the same land or
The
provision of land Development

alternative land to successor.
Ordinance is that in the absence of a
nomination of a successor, the land
should devolve to the eldest son of the
after the death of the permit
holder. This provision appears to be

family

discriminatory in the present context.
Once the land is developed by the father it
is just and equitable for all the children to
get equal shares of the land after the death
ofthe permit holder.

The use and occupation of the house
and property for the IDPs and refugees is
prevented in certain cases as the
properties are vulnerable to land mines
and Unexploded Ordinance (UXO). It is
estimated that most of the country's
25,000 land mines are concentrated in the
Jaffna peninsula alone. Non governmental
organizations and trained persons are
involved in clearing these mines. The
IDPs and refugees are concerned with
their safety even after an assurance is



given that the mines are cleared from
their lands, as there is a potential risk in

occupying a mine cleared property. Steps ‘

should be taken to implement an
insurance against any possible death or injury
that could occur from the occupation of a mine

cleared property.

The other major problem encountered
by IDPs is the loss or destruction of the title
deeds and other related documents, of
their property. The displacements of
persons were unexpected. Therefore they
were unable to secure their documents.
The notaries themselves have got:
displaced or are dead and the protocols of
these documents are lost. The duplicates
of the deeds, land volumes or registers
and other documents in the land registry
in the districts of Jaffna, Kilinochchi and
Mullaithivu are, in most cases either
destroyed or lost and are not available.
This makes it difficult to establish
ownership in cases where they are not
available. This makes it difficult to
establish ownership in cases where the
IDP is claiming his property from a

- person who is in unauthorized possession
or in cases where a testamentary case has
to be filed to succeed the property or even
for the claim of compensation.

The present practice is to write
declaratory deed but they cannot be
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registered in the relevant folios or
connected to the correct folios in the land
registry as the relevant folios are not
known or the folios are destroyed.
Therefore title reports for these deeds
cannot be obtained.

In the event of the Land Registry
Folios are unavailable the Registrar
General should re - construct the folio in
terms of the provisions set out in the Land
Registers (Reconstructed Folios)
Ordinance.

The death property owners during
the conflict period had caused problem to
the heirs in obtaining the death
certificate. Some persons are in the
missing list and in these instances the
succession to property has become an
issue. The heirs are not in a position to
institute testamentary proceedings.
There are a large number of orphans who
are in orphanages and welfare centres
whose parents would have owned
properties but they may not have any
proper documentation or be even aware
of their ownership or succession thereto.
Steps should be taken for the amendment
of Births and Death ordinance for the
issuance of death certificates in cases
where a person's whereabouts are not
known. This could also be accomplished



by re - enacting the registration of Deaths
(Temporary Provisions) Act, No 2 of
1995. Investigation has to be done in
relation to the properties of the orphan
children and it should be documented.

In most of the war affected areas the
property boundary lines have been
destroyed or removed during the war by
various causes including the building of
earthen bunds by the army for security
zones. The persons who remained in the
lands also have encroached into the IDP's
land. in the Northern province, about
70% of the land has not been surveyed.
The deeds are being issued on the basis of
a less specific description of the land.
Relocating boundaries in case of a
dispute may therefore prove difficult. In
the absence of records to identify
boundary lines and due to high cost
involved in surveying the land, the
boundary disputes have become a
problem for IDPs and refugees. The IDPs
have also lost the essential rights attached
to the land. As a result of displacement
for a considerable. period of time and
daubing to the change of landscape and
~due to conflicting claims the IDPs are
encountering difficulties in finding their
roadway, accesses, watercourses or
common wells, There are provisions law
to resolve these disputes. But as observed
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earlier there will be inordinate delays in
obtaining the relief. Therefore an
alternative dispute resolution mechanism
is best to settle these disputes.

It is a common feature in the
northern and eastern provinces that the
people earn a living from interest by
lending money. They have in some cases
lent sums of money to persons on the
security of the transfer of property of the
borrower in favour of the lender, on
condition that the borrower will
repurchase the property within a
stipulated period after paying the capital
and interest commonly called
"Conditional Transfer".In these cases the
displaced borrower could not have
repurchased the. land within the
stipulated period and the lender will now
be the absolute owner of the properties so
transferred.

In other cases the borrower had
obtained the money on a mortgagee bond
with a house or property as security. Due
to displaced and not redeemed his
property within the stipulated period and
now the interest would have accrued and
exceed thecapital. Inthese instances the
mortgagee who is relying on the interest
for his livelihood will not get any of the
accrued interest in excess of the capital.



Therefore steps should be taken to
suspend the operation of the relevant
. provisions of the money Lending
Ordinance in the lending institutions
which are not redeemed by the
mortgagors due to displacement and loss
of earning as a result of war, the interests
in most such cases have exceeded the
capital and the Banks and Institutions
could recover interest above the value of
the capital by special provisions of the
law. By these provisions the capital and
interest have in some cases exceeded the
total value of the property. Hence the
mortgagor will be losing his property
unless the special provisions are
suspended. Therefore the operation of
the Recovery of Loans by Banks (Special
Provisions) Act and the Debt Recovery
(Special Provision) Act should be
suspended for the duration of the conflict.

There are cases where the owners
have refused to handover the houses or
business premises to the tenants who
were displaced while the tenancy or lease
agreerhent was in force. This situation
prevails specially in long term leases.
The proof of tenancy will not be difficult
if there is a written document available.
The landlord may also claim the tenancy
or lease hold right is lost due to the
abandonment of property. He may also
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claim that the property is damaged and
therefore the corpus is different. Hence
these disputes have to be resolved in a
way that is just and equitable to both
parties.

The courts in the Northern Province,
except Vavuniya and Mannar were not
functioning for over ten years and
commenced functioning after 1996. The
courts in the Eastern Province were
functioning except on days there were
violence or other disturbances in the
vicinity of the court houses. The
displacement of the persons and the non
functioning of these courts have
aggravated the property disputes. On the
other hand the Law protects a person who
is vigilant but the IDPs and refugees
could not have been vigilant about their
property rights as they had moved away
for safety. Now these property issues
have become complex due to the
application of the laws that are applicable
in normal circumstances. In a property
dispute where there is a breach of peace
the Primary Courts Procedure could be
invoked but it will always favour the
maintaining of the states quo. Therefore
the IDPs will never get an order in their
favour. Similarly the Prescription
Ordinance prescripts different periods
within which one has to claim their rights



if not, the person who is enjoying their
rights will become the beneficiary.

There may be solutions to the disputes
of this nature, in some instances if a case
is instituted in the appropriate court. But
the procedure to resolve the dispute will
take several years as there are appeal
provisions for each order that is made by
the courts of the first instance. It should
be borne in mind that the affected persons
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are not merely seeking solutions but also
timely, just and equitable redress and
relief. At this juncture "Equity" demands
that we must on one hand safeguard the
rights of the persons who are entitled to
the property and on the other hand
equally ensure that the interests of any
other person who had enjoyed and
exercised those right for a substantial
period of time are not adversely affected.



Review Lecture

Environmental Sanitation - An
Experience at Mallavi

DuH.Sivapalan,

Department of Physiology,
Faculty of Medicine,
University of Jaffna.
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Introduction
Access to sanitation facilities is a
basic human right that safeguards health

‘and human dignity. By the end of the 20th

century, 2.9 billion people still did not
have this access and were not
consistently carrying out essential
hygiene practices. This situation affects
the poor in particular and has strong
negative impact on women and children.
Yet, sanitation continues to be the weak
partner in the drinking water and
sanitation sector. The challenge is
therefore to change this situation by
moving sanitation centre stage on the
developmentagenda (1)

One of the deadliest childhood
diseases in the world is diarrhoea (2).
Most of the communicable diseases,
diarrhoea, amoebic and bacillary
dysentery, intestinal worms,
tuberculosis, typhoid, Malaria etc. spread
due to bad environmental sanitation. All
these worsen the condition among
already debilitated people, especially

mothers and children, malnourished due



to displacement and lack of job
opportunities.

Environmental sanitation is the
key to . development not only by
preventing spread of disease. The
environment has serious impact on the
mental and physical development of the
children. It therefore is very important to
create good environment. Even if we
cannot afford to create ideal
environmental conditions, at least, we
should keep the environment clean with

available facilities.

Health program should receive
acceptance and support, achieve the
desired objective with minimum
expenses, and link its efforts with those
of other health and socioeconomic
development programs(3). This
principle applies especially to
environmental sanitation. The over - all
problem appears not to be a lack of
medical know how, but rather a lack of
resolve by officers concerned to remove
bureaucratic controls and free local
communities to take more responsibility
for their own health. This paper deals
with the experience of achieving this by
open discussions and coordination and

“cooperation of the people and officers in
Mallavi.
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The Problem:

Mallavi was the most populated
and centre area in the west of Mullaitivu
district comprising AGA divisions of
Thunukai and Manthai East which had a
population of about 65,000 during the
year 2000.

The centre of Mallavi, where the
bazaar is located, was infested with flies
and unbearably foul smelling.
Investigation revealed several reasons
for this:

#A gravel quarry had been created at the
centre of the town long ago. It was
decided to fill the quarry by the garbage
of the area and to cover it with earth. It
was the responsibility of the Prathesia
Saba. There was no coordination
between garbage disposal and filling by
the earth. The waste was being
discarded into all over the quarry and
effective covering with earth was not

‘ possible.

#There were no latrines in the area except
in a few houses and the Hospital. Even
the latrines in the market were broken
and not repaired. Building new ones or
repairing the damaged ones was not
possible because the displaced people
were poor and building material was not



permitted through the check points. The
Prathesia Saba had no funds to do
anything. Therefore the quarry was used
by the people as an open toilet.

*The most popular ice cream plus food
shop of the area (Seran Suviaham) was
situated next to this quarry and was
discharging a lot of waste water into this
quarry resulting in fermentation of the
garbage

*The market was situated opposite the
quarry. All wastes from the market-fish,
meat, birds, vegetables, and fruits-were
dumped in the quarry haphazardly.

%Fish carrier boxes were washed around
the well in the market and the water
stagnated near the well because the
soakage pit was damaged and not
repaired. Coconut husks were left alone
in large piles in the same area in the
stagnated water.

*The slaughter house was about 400
meters away and the contents of the
rumen were discarded all around.

*The animal wastes were disposed less
than a kilometre away on the banks of
Mallavi Tank. Dogs had free access to
this and often bring pieces of rotten
meat and bones into residential area.

*An influential person was claiming that
the land of the quarry belonged to him
and was blocking all attempts to fence
the area by the Prathesia Saba.
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Action taken before:

The people of the area were in a
state of hopelessness because they have
written to all authorities, the MOH, AGA
and Prathesia Saba in the past. The MOH
has written to the AGA and the Prathesia
Saba. The AGA had instructed the
Prathesia Saba to do the needful. The
Prathesia Saba had 4 labourers who claim
to be working to their capacity. No new
recruitment was permitted. No funds
were available to construct latrines or
deposit more earth to cover the garbage.

First attempt to solve the problem :
After studying the situation, we
(MOH office) discussed the problem
with the officer in charge of the Tamil
Eelam Health Service (TEHS) and
decided to organize a meeting with all
government and LTTE officers
concerned along with other interested
participants in January 2000. The AGA,
The Assistant Commissioner of the Local
Council, Officers From the Prathesia
Saba, PHI and the MOH participated
from the government side. The OIC
TEHS, PHI TEHS, Area Leader of the
Political Wing, Finance officer of the
area, and the Administrative Service
Officer of the Area participated from the
LTTE side. The local Police Officer,
Market Contractor, President and



Secretary of the Mallavi Traders
Association, the Manager of the Seran
Suviaham,The Manager of the Slaughter
house and well wishers also participated.
There was no difficulty in explaining the
need to improve the sanitation of the
area. Everyboby was concerned about
the unhealthy situation. It was very
constructive ~ Meeting and several

decisions were taken:

1.The Prathesia Saba and the LTTE
administrative service will negotiate
with the encroacher of the quarry and
erect fence around it so that disposal of
garbage could be regulated through the
gate and defecation could be prevented.

2.The Prathesia Saba will clean the
market well before end of February and
the PHI will chlorinate it thereafter.

3.Washing fish boxes and motorcycles
around the well will be prohibited.
They will be instructed to carry water to
a distant spot and wash. The soakage pit
will be repaired by combined effect of
Prathesia Saba and LTTE administ-
rative service.

4. The meat stall in the market will be
shifted to another location within the
market because it was situated at that
time within 50 feet from the latrine. The
finance officer of the LTTE and the
market contractor agreed to do this.
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5.Turtles and birds will not be

slaughtered in the vicinity of the
market. Only meat prepared at other
places will be brought and sold. The
market contractor will ensure it.

6.Fish and bird vendors will get together
and arrange for proper disposal of their
wastes. They could pool money and
appoint one person to bury these wastes
in the quarry. Big fish will be cut by all
vendors in a designated place to avoid
spreading waste all over.

7.Slaughter house will be kept clean and
the animal wastes will be properly
disposed in pits dug in the jungle and
dogs will not have access to them. PHI
from MOH and TEHS will jointly
inspect these activities.

8.The Mallavi Traders Association
agreed to place half barrels (empty

. kerosene barrels cut into two) along the
main road. The labourers of Prathesia
Saba will collect the waste in it.

9.The quarry will be fenced with barbed
wire and defecation in it will be
prohibited by Prathesia Saba and LTTE

- administrative service.

10.The garbage will be deposited in
designated places by the labourers and
the Parathesia Saba will cover it with
earth regularly.

11.Seran Suviaham will try to contain the

waste water in their soakage pit. If it is



not possible, they will lay pipeline to
direct the water further into the quarry
and ensure proper soakage without
pooling.

It was a lengthy meeting and at
the end every body left with a hope that
the situation will improve. Every body

said that things will change soon but

nothing really changed after one year.
Every time we approached and reminded
about agreed action everybody had some
excuse that something is lacking. ‘

Final attempt:

After one year of running up and
down, we decided to call for another
meeting of all those who participated in
the previous meeting. Every body

agreed to all the previous decisions and
promised to complete their part as
usual. At the end we decided to have
monthly review meetings to monitor

the progress.

At the subesquent meeting every
body was embarrassed because nothing
had been achieved. But the discussion
was different. When the decisions were
analysed one by one, concerned parties
came out with their difficulties.
Alternate courses of action were planned
and practicable methods were suggested.
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This started to yield results one by one.
After four months and four meetings, we
have achieved the following.

* Main obstruction was found to be the
labourers. They could always escape
supervisors because they could easily
find an excuse. Often their excuse was
that the LTTE leaders have requested
them to do this or that job. Because
only four labourers worked and they
hadtoclean Mallavi market, Thunukai
market, and the respective bazaar areas
they could claim to be working
everywhere and not work anywhere.
Their bluff was exposed at these
meetings and they were placed on no
pay for absenting themselves without
permission. They were placed under
multiple supervision: the PHIs of
government and LTTE service, market
contractor, technical of the Prathesia
Saba, Finance section and Adminis
trative service of the LTTE. This
arrangement finally made them work.

* The Mallavi Traders Association, after
repeated pressure, found money and
time to prepare the half barrels and
placed one for every four four shops.
This reduced sweeping work for the
labourers. They were emptied
regularly and deposited at
predetermined places in the quarry.

=7) =



% The Prathesia Saba changed its
practice of putting 6 tractor loads twice
a year to one load every month. This
provided less exposure of the garbage
and better covering by the earth. The
PHI was informed of the date for
unloading the earth and he will ensure
that the garbage deposited till then is
properly covered by the earth.

% A compromise has been reached with
the encroacher and the quarry was
fenced with gates for access. The
market cycle park was shifted to the
recovered portion of the quarry and it
provided additional protection.

% The local police agreed to patrol the
area during the early hours of the
morning in order to prevent defecation
in the quarry and the people were
forced to construct their own toilets or
go deep into jungle area to answer the
call of nature.

% Fish and bird vendors united to
contribute to employ one person who
will dig a large pit at the centre of the
quarry and deposit all their wastes. It
was agreed that Seran Suviaham
which also has-a bakery, will provide
ash to cover the waste in the pit
everyday.

* The well

maintained properly.

has been cleaned and

% Coconut husks have been removed
from the market
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% Fish market has been reorganised so
that it could be kept clean. A small
shed was allocated for cutting fish.

% The meat stall has been reconstructed
with locally available materials but
meeting the requirements reasonably
well.

% The slaughter house has been secured
and maintained well. A large pit has
been dug at the site of animal waste
disposal and all wastes dumped into it.
Dogs, if they jumped in, could not
come out.

% Steps were being taken to construct
public toilets in the market with funds
from TRO and other NGO if
government funds could not be found.

All these were possible in four
months because of regular meetings
where problems were discussed openly.

Many alternative and cost effective

methods with available resources could

be identified due to this multi- sectoral
meeting and active participation.

Discussion :
Suggestion by the IRC is
presented to complete the picture (1)
Sector professionals around the
world face obstacles in their sanitation
programmes that are similar in nature,
although the solutions are often specific

to the situation. There is a need for
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Tort to facilitate sanitation

wrough.

of political commitment and
1ent of sanitation policies;

*Integration of sanitation in water, health
or water resource management
strategies;

* [nstitutional commitment and capacity
to address sanitation issues;

* Reliable low - cost technologies,

% Mobilizations, communication and
social marketing, based on existing
_ socio-cultural beliefs and conditions
influencing behaviour and attitudes
'towards sanitation;

* Appropriate community and user
organization through capacity
building;

# Promotion/continuing education for

use of facilities and consistent hygiene

including an approach for eco .
& PP behaviour;

nitation; o s :
e # School based sanitation and hygiene

* effective involvement of the private :
education programmes.
sector; R
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1. Introduction

We live in an era in which our
continued existence in this planetis in
question more than ever before. The
threat to our existence is not from any
alien creature from another world, but
from Man himself. The very fact that
Man himself'is the utmost threat to his
fellow beings is the worst facet that
éndangers the concept and practice of
what we call humanism or humanity.

Man, the well-developed
species of all living beings, is perhaps
the only creature in the living world
that is greedy for position, power and
wealth. This greed or endless desire is
basic to human nature. At individual
level the desire is to possess things

- that are considered valuable (gold,

silver, diamond, vehicles, lands and
properties etc). Because of this greed
man is also the only creature in the
living world that kills members of his
own kind. No horse kills another



horse; No dog kills another dog. All
other creatures - if they kill - they do
so only for food and in defence of
their young. Human conflicts arise
out of the baser emotions of mankind
like greed for power, wealth and
position, the quest for revenge and the
desire to expand territorial
which
range from local

boundaries. Such conflicts
endanger peace
skirmishes to war between nations.

It may not be correct to
identify this threat by humans to his
own fellow human beings with any
single group belonging to any specific
ideology, race, religion, language,
creed etc. It is something inherent in
human nature and is commonly found
more or less in every human being in
some form or the other. But it is when
this threat becomes collective - ie.
when it is nurtured for a specific
purpose - and assisted by destructive
elements - the seeds of conflict that
are ingrained in human nature start to
germinate and the threat turns into a
warfare. Some of the most destructive
elements that can cause mass

destruction are based on some

scientific discoveries and the
technologies that followed.

While this is an obvious fact it
may seem inappropriate to mention
this fact in a seminar with 'Peace
through Science' as its theme.

Scientific and technological
advances have been the basis for the
high standard of living of the human
race and there is little doubt that they
will continue to be the determiners for
the further enhancement of the quality
of life of the human race in this globe.
The scientific and the consequent
technological advances have yielded
unprecedented benefits to the human
race in areas such as public health,
agriculture, housing, transportation,
communications, education,

industrial productivity, leisure,

entertainment etc. On the whole

scientific advancements have been
the sole cause for the higher quality of
living of the human race.

On the contrary, the misuse of
scientific discoveries for military and
political ends has created world-wide



fear and a sense of insecurity. This
has surely been one of the main
concerns that reign in the minds of
many at present. This concern has,
unfortunately, turned some people to
blame scientists and scientific and
technological advances for the threats
faced by the human race. It is a natural
tendency for people to look at only the
evil aspects of anything, including
science. But one should not fail to
appreciate the fact that our life in this
globe will be worse if search for
scientific and technological solutions
to our problems is resisted.
Abandoning science with all its
advantages to get rid of some of the
problem arising from its misuse
cannot be a solution of the problem.

While the
community alone should not be held

scientific

responsible for the problems or the
undesirable exploitations of
technological advancements, it must
also be stressed that the Science and
Technology community should take a
greater responsibility for reducing
and/or eradicating these problems.

Moreover it is the scientific

community that could find viable
solutions to these problems.

2.Science, Scientists and

Scientific Research:

Science is not a new thing; it
had its origin in the remote past. Itisa
part of the continuous history of
mankind from ancient times.
Scientists are interested primarily in
the discovery and pursuit of Truth,
while technologists are interested in
the application of those discoveries.
Scientific method consists in
examining the facts of nature by
observation and experiment, in
drawing rational inferences from
them and then correlating them so as
to form general laws. Science has
faith in the intrinsic unity of nature,
and its aim is to discover all-prevalent

laws.

Scientific discoveries have
been applied to promote human
happiness and welfare. Science has
undoubtedly great potentialities and
has proved of great service to
mankind, as in food production,



nutrition, the cure and prevention of

disease, healthier conditions of work,

leisure and entertainment, industrial
production, the production of power,
engineering, rapid means of transport
and communication and so on.

But scientific discoveries
have also been applied for destructive
purposes in society. Because of the
destructive use of science, now and
then voices are raised against science.
It is not realised that science itself
cannot be blamed for this; It is the
political and military applications of
scientific discoveries that have to be
blamed.

It 1s meaningless to demand
that nuclear energy should not be
developed, lest its products be used in
atomic warfare or they will have
harmful radiation effects. Likewise it
is senseless to argue that research in
Microbiology should be stopped for
fear of biological warfare, that public
health
because it will lead to overpopulation

should not be advanced

and famine, or that communications
should not be improved because they

allow the spread of propaganda and

disorder. Research and its
applications should certainly

continue.

Scientists have always raised
their voices against the destructive
uses of scientific discoveries. It was
the scientists, not the non-scientific
men, who protested against the use of
the atom bomb on Hiroshima and
Nagasaki before the Japanese had
been warned. In a declaration in the
mid-fifties, signed by Lord Russell,
Einstein and some other
distinguished scientists appealed to
all scientists of the world and the
general public to subscribe to the
following resolutions:

“In view of the fact that in any
future World War nuclear weapons
will certainly be employed and that
such weapons threaten the continued
existence of mankind, we urge the
governments of the world to realize
and to acknowledge publicly that
their purposes cannot be furthered by
a World War, and, we urge them
consequently to find peaceful means



for the settlement of all matters of
dispute between them.”

Science alone is not, and can
never be, a remedy for all the ills with
which humanity is afflicted. A great
responsibility rests on those who
wield power, for they can by their
influence make either good or bad use
- of the science. Only moral
considerations can control the
application of scientific discoveries
and it is necessary that such moral
values are inculcated among the
people through sound education and
religious practice. It would be too
much to expect the scientists and the
technologists alone to provide such
moral and ethical control. Of course
the scientists should assert
themselves and, as far as possible,
allow their discoveries to be used only
for good purposes.

3. Internal and International
Conflicts:

As has been mentioned before

conflicts: which endanger peace

range from local skirmishes to war

The local
skirmishes flares up due to poverty,

between nations.

unemployment, economic disparity
and social inequality.  Internal
conflicts (internal or civil wars) such
as the ethnic war in Sri Lanka flares
up when certain section or sections of
the people in a country are subjected
to discrimination on language,
religious or caste basis and denied ‘
equal opportunity in job, education
etc. Greed to add territory, desire to
have control over natural resources
(wealth) of other counties and mutual
suspicion are the causes of conflicts

between nations.

3.1. Internal Conflicts:

Internal conflicts such as that
in Sri Lanka could be easily solved by
well planned scientific development
coupled with appropriate political
power-sharing and constitutional
guarantees. Scientific development
can heal the nation. Development of
infrastructure facilities such as
transport, communication and public
health, power supply, industries and
- the real fruits of the
advancement of Science if they are

education



implemented with the welfare and
economic elevation of the people as
the only objective and without
political or personal considerations,
- ‘then all sections of the people will
| prosper. The people will be happy and
contented and an environment will be
created where class differences will
disappear, good deeds will be
promoted and people will come to
respect the fundamental rights and
freedom of one another. As a
consequence there will only be a
healthy competition among the
people to further enhance their
standard of living. Thus peace could
be achieved through planned
scientific development coupled with
sound moral education.

3.2.International Conflicts:
International conflicts results
from a desire to control wealth and
" influence and due to mutual mistrust,
incompatible ideologies etc that
prevails among some nations. Some
of these countries exploit scientific
discoveries to achieve their political
and military ends causing

unimaginable damages to life and
property. Are there ways and means
of escaping from this menace ?
Before answering this question, let
me highlight some of the
technologies that will threaten peace,
if any country attempt to use them to
achieve their political and military
ends.

3.3. New Technologies and the
threat to Peace:

Of all the challenges that have
resulted from scientific advance-
ments, the two that have received
most attention recently are those
involving advancements in Nuclear
Technology and Biotechnology.
Research in a new technology the so-
called nano-technology is galloping
forward. This technology is expected
to become commercially viable by
year 2020. These technologies can
play amajor role in the formulation of
military strategies that can be very
much devastating to an extent that
threatens the very existence of Man in
the world.



The nuclear energy, a very
powerful source of energy, can
certainly meet the everlasting
demand of energy. It has also shown
its capability in fields such as
medicine, agriculture and industry
improving them substantially. But the
matter that really concerns mankind
is the possibility of nuclear accidents
and its use in warfare. The world has
already witnessed the terror it has
created, way back in 1945 in the
atomic bomb blast and the nuclear
accident at Chernobylin April 1986.

The advent of biotechnology
created great enthusiasm among
scientists because of its capability in
minimising food demands. The
modern biotechnology includes a
wide range of techniques, which
involve the use, and manipulation of
living organisms and which can be
commercially exploited. Biotech-
nology is a wider field than what is
known as genetic engineering, as it
refers to a variety of techniques
involving living organisms as a
means of production.

The most
consequence the recent advancement

important

in the field of biotechnology has
brought is the increasing tendency
that its negative aspect may be used
even more effectively in future
warfare. Biological weapons are
easier to use and are doubly
dangerous than nuclear weapons.
Biological warfare becomes possible
through spreading of disease in the
enemy camp or country and by
affecting the agricultural prospects of
the enemy country, which means
affecting their livelihood and thus
lessening their resistance or by totally
bringing it to the zero level.

Nano-technology is expected
to provide the foundation of all
technologies in the new century.
Nano-tech is a way of using atoms in
a more efficient way so that they can
be used in making more desirable,
effective, sophisticated instruments.
Nano technology is expected to bring
out many benefits in many fields that
are directly in touch with the daily life
of human beings- an end to disease,



the eradication of air and water
pollution, the end of hunger (and
agriculture?) through nano- food
production, reversing the ageing
process etc. But the capabilities of it
in warfare are far more dangerous. It
could absolutely turn anything, living

or non-living, against human beings

bringing unimaginable and drastic

effects, a billion times larger than the
nuclear weapons.

4.1Is there a way out ?

New technologies no doubt
will emerge in heaps and bounds in
the future. We have to welcome these
technologies with the right
enthusiasm that it needs to have as we
have always done. At the same time
we have to be conscious of the
potential damages they may cause.

Pat Roy Mooney in his book
'The ETC century': Erosion,
technological transformation,
Corporate Concentration in the 21"
century outlines the means through
which these two aspects can be
handled. In a model international

convention that he has proposed in

this book for the Evaluation of New

Technologies, he spells out three

basic points, which should lead

governments to negotiate a

technology convention:

1. The earlier a technology is
evaluated the more likely the
evaluation is to be free of
distortions.

2. The earlier the evaluation the less
likely acceptable technologies are
to be slowed down or halted when
they are being made ready for
public use meaning fewer costs
and risks for the proponents and
beneficiaries.

3. There is a need for an internati-
onal convention. There are
powerful new technologies (for
example nano technology) on the
horizon-and many more over the
horizon-that they could match or
exceed the impact of bio-
technology.

Having said this Mooney out the
necessary elements that need to be a
partof the proposed convention:



1. Put in place accessible and
transparent mechanisms capable
of identifying potentially
significant new technologies that
require evaluation under the terms
of the convention.

2. Determine the benchmark studies
and development signposts
necessary to allow evaluation of
the technology and to track its
evolution.

3. Ensure the full and effective

participation of all sectors of.

society in the evaluation:

e especially those identified by
its developers as likely to be
exposed (positively or
negatively) to the technology

e but also including all social
sectors customarily excluded
of such as the poor, women,
disability associations,
indigenous people, labour,
consumers, and public sector
scientists. |

4, Establish accessible and trans-
parent consultative processes and
time tables for the evaluation of
eachtechnology.

5. Through fact-finding and
consultatiye processes, set the
terms and conditions under which
a new technology might be
introduced into society and the
environment and the terms and
conditions under which the
technology might be recalled if
later found threatening.

6. Monitor the impact of a new
technology following its
introduction.

Such a convention, Mooney
says, should be legally binding so that
ithas an overall effect internationally.
It is also important that the
convention should be flexible enough
so that it can be revised according to
the situations and needs that may rise
in the future.

An International Convention
along the lines proposed by Mooney
may prove to be a milestone in
controlling the use of scientific
discoveries and new technologies
from annihilation of the humans from
this beautiful world.



3. Conclusion:

The internal conflicts within a
country could be solved and peace
made to blossom through planned
scientific development coupled with
sound moral education.

The threat to world peace can
be avoided only if the differences
among nations are resolved by
peaceful means and if goodwill is
cultivated between them. To promote
goodwill in all sections, a complete
change of heart is necessary, Only
through the collective efforts of
people at different levels not just the

scientists there will be an assurance
for peace. I wind up my presentation
by quoting from the famous
American John Foster Dulles:

“There is no simple formula
for peace, and no single act that will
assure peace. Any who preach that
are dangerously deluded. Only the
combined result of many efforts at
different levels, and at many
places, will assure peace. In these
efforts everyone has a part to play.
The stakes are the greatest for
which men have ever played.”
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1. Introduction.

World Health Organization has
defined health as 'complete physical,
mental, social and spiritual well being
and not merely the absence of disease or
deformity'(1).

Health care developed since time
immemorial but it was a slow process.
Development of health science had to
depend on observations and associations
as and when illnesses occur. Creating
illnesses in human for research purposes
is unethical. It has been the 'Art of
Medicine'. But war, unavoidably, created
conditions of human suffering. Scientists
in the field of health used this opportunity
and contributed to advancement of
medicine. On one side there were
incidental situations of suffering and on
the other side prisoners of war have been
subjected to all kinds of torture and even
used as experimental subjects especially
in the concentration camps. The results of
these experiments have contributed to
better health care systems not only at
times of war but also at times of peace.



Here , unfortunately, only a few
health personnel remained in the war
affected areas and they could hardly find
time to provide adequate health care.
This has resulted is missing a lot of
opportunities for research.

Historians had described the
"Tamil society' to be law abiding, hard
working and hospitable (2,3 and 4). The
aim of reconstruction , resettlement and
rehabilitation of the health system should
be restoration of these qualities
completely.

2.Health care and science promoted
by War.

The field of medicine saw rapid
growth during the twentieth century(5) .
Two major factors contributed to this
advancement: one is the development of
technology which permitted advanced
research and treatment methods; and the
other is the war , two world wars , which
provided human subjects for research
and  created the necessity for better
medical care. Some examplesare:

2.a. Nutrition:
Famine and various forms of
malnutrition seen during the war years

permitted scientists to carry out massive
studies in this field(5,6).

2.b.Alimentary physiology:

William Beaumont, an army
surgeon, contributed to physiology of
stomach because a gun shot injury to the
stomach of Alexis St. Martin healed with
fistula (5). This provided an opportunity
to perform several experiments and study
the response of stomach directly.

2.c.Nursing:

Suffering of the wounded
soldiers in France made Florence
Nightingale become the first female
nurse and pioneer of organized training
for nurses (5). Introduction of trained
nurses and other paramedical staff has

revolutionized the health care system.

2.d.Organizations for health care:
) War and the suffering have
provoked service - minded people to get
together and create institutions to care for
the suffering people, originally the war
affected, and later the vulnerable people.
ICRC, OXFAM, MSF are some of the
international organizations to
mention(5). WHO, one sector of the UN,
is one important result of the world war

and it is a major health care provider in



the world. All these organizations
contribute to physical , mental and social
health within their capacity. TRO is one
such organization created by the Tamils
during our struggle(7).

2.e.Biological weapons:

A dangerous area of health
research has been into biological
weapons. There are people who argued
that dangerous weapons of this nature
keep delaying the third world war
because of fear of the consequences.
Interestingly enough , we are witnessing
a war in Iraq in the name of déstroying
chemical and biological weapons.

3. Disturbance of peace by ill health.

‘ The world could not sustain
peace even though every body preaches
about the virtues of peace. If the leaders
happen to be mentally abnormal, war or
unrest is inevitable. For example ,
Psychopaths are simply morally
depraved individuals who represent the
"monsters" in our society (8) . Their
characteristics are worth noting:

Superficial charm, grandiose
self-worth, need for stimulation or
proneness to boredom, pathological
lying, conning and manipulative, lack of
remorse, parasitic lifestyle, poor
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behavioural controls, promiscuous
sexual behaviour, lack of realistic long
term plan, impulsivity, irresponsibility,
failure to accept responsibility for own
actions, criminal versatility.

Sadists derive pleasure by
cruelty to others. Masochists mutilate
dead bodies. Megalomaniac leaders
claim to possess magical powers,
omnipotence, and connection to God.
Megalomania is the belief that one is
able or entitled to rule the world.
Traditional elements of authoritarian

personalities include the following(9):

A Sadistic -
tendency , the tendency to hierarchy, the
drive for power (and wealth) ,

masochistic

a one
sided scale of values favouring the one in
power , hostility, hatred, prejudice, super
ficial judgement of people and events,
interpreting kindness as weakness, the
tendency to use people and see others as
inferior, incapability of being ultimately
satisfied ,paranoia.

Journalists often encourage the
audience to experience the same traits of

insensitivity, sadism and grandiosity,

“particularly when the journalist suffers

these flaws and builds them into his
reports. The audience sees the world



through the eyes of journalists. This
makes people to mock and take pleasure
from , ot be insensitive to, the suffering
of others.

It is therefore essential to
carefully assess the mental state of all
persons holding key posts in the
government and in journalism if peace is
to prevail. The paradox of the war in Sri
Lanka is that the leader who is
shouldering the struggle of Tamil people
is described as megalomaniac (10) but
the mental state of the offenders who
insisted on refusing the rights of Tamils
and carried out armed oppression on the
people in this island has never been
commented

4.Challenges to health in peace locally
Health services in Tamil areas of
~ Sri Lanka have faced the effects of war
over the last two decades by way of
destruction and embargo on top of less
development since independence.
Providing aduquate health care is
essential for the people to make the best
of the peace. Further, the gap between the
Tamil areas and the rest of the island has
to be bridged.

4.a. Staff and structure.
War torn Northeast of Sri Lanka
has suffered heavy damages to the

== Jaffna Science Association ——

buildings. On the other hand, no new

~structure has been built during the past

several years. This requires planning to
upgrade existing buildings and new ones
in place of damaged buildings to match
the current situation which is going to
need colossal amounts of money.

With regards to staffing, all
categories, consultants, doctors, nurses,
midwives, preventive health staff, and
paramedical staff need to be appointed
(11). It is going to be a very difficult task.
While aiming at recruiting new staff and
establishing training centres for them,
lobbying is needed to mobilise the
government machinery to overcome the
bureaucracy and to absorb the
volunteers who, even though without

_stipulated qualifications, had supported

and maintained satisfactory health
service during the worst of times.

4.b. Nutrition

Prolonged war and displace-
ment has led to chronic malnutrition
which could not be detected by weight
for height. Several surveys conducted by
different organizations have indicated
high prevalence of malnutrition among
mothers, children and primary school
children (12, 13, 14, and 15). This is

going to have serious implications for our



future generation which will be weak and
feeble, Immediate measures have to be
taken to correct malnutrition at all levels:
mothers, pre-school children and
primary school children.

Another serious concern is the
total lifting of the embargo. All kinds of
sweets, biscuits and ice creams have
filled all shops consuming them in pre
ference to more nutritious green leaves,
dhal, meat etc is the fashion. This food
habit is known to result in insulin
resistance and will lead to increased
incidence of diabetes, hypertension and
heart diseases and create a sick society
(16). Another concern is the increased
risk of dental caries due to the sweets,
particularly among children.

4.c. Physical trauma.

People with disfigurement due to
physical trauma - scars and loss of limbs
should be surgically treated. Already we
have had a team of plastic surgeons
coming from UK on good will mission
and treating patients. Programmes for
prosthesis may have to be upgraded to
provide satisfactory service.

4.d. Mental trauma

Prof. D.J. Somasundaram has
described in detail about this at the
Prof K .Balasubramaniam Gold Medal
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Lecture, in 2002 (17). Main points are
summarised here. i

Civilians are no longer "inciden
tal casualties"; key element of modern
political violence is the creation of terror
to penetrate the entire fabric of
economic, socio-cultural , and political
relations. As a result wide ranging
psychological problems are seen in the
society.

Psychological problems due to
war is widely prevalent in the schools.
Malignant Post Traumatic Stress
Disorder manifesting with mistrust,
srﬁouldering bitterness, resentment, and
athirst for revenge is also seen.

‘ Single parent families experience
immense problems resulting from having
to earn and look after the family singly.
Loss of identity (own village and house
and sense of belonging to a community)
and livelihood are serious stress factors.
Those who have lost family members due
to war continue to experience

psychological problems.

Faith in social justice is lost. Anti-
social personality development in
children is observed and it is a known
long term consequence of war. Work out



put and social values have declined
considerably due to frustration and
excessive stress.

It is going to be a difficult task to
build the law abiding and hardworking
Tamil Society. In addition to
resettlement, rehabilitation, and
reconstruction, measures like confidence

building and counselling individually

and collectively at community level will

have to be undertaken to bring normal
mental state.

4.¢. Family health

An important strength of the
society had been close family ties. This
has experienced severe strain due to
death, displacement, and poverty. This
has caused deterioration in mutual

understanding and caring for each other.

The Family health worker, who is
expected to visit all pregnant and
lactating mothers and children and
thereby be familiar with all families in
the area in order to maintain their health
and provide health education, is
apparently confined to immunization
and collecting statistics because of lack
of staff and over- work for available staff.
Increasing incidents of violence against
women and children is a serious concern.
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A very disturbing report is high maternal
mortality rate and lower birth rate in the
north east when compared to national
figures (18)

If we fail to ensure proper health
for mothers and children and regain the
family structure, there is no future for our
society.

4.f. Morality and drug abuse

The psychological trauma,
decline in social values, availability of
licensed and illegal alcoholic drinks,
addictive drugs in plenty and video films
provoking sexual perversion and lack of
vision for the future have collectively
influenced the morality of the society.
Isolation or separation from family
makes any individual easily vulnerable to
drugs, alcohol and sexual promiscuity.
This , in addition to affecting the social

~health and future of our children, has

increased the risk of sexually transmitted
diseases, particularly that of AIDS (19).
This is a vicious circle which can lead to
self destruction of our society.

This has to be tackled carefully: on
one side, people should be given
opportunity to return to "normal" life
with adequate health education and on

the other side law and order should be



maintained very strictly. Healthy
recreational activities such sports, music,
drama etc, should be promoted.
The above concerns were not
experienced in the LTTE controlled areas
where the morale remained high in spite
death and
destruction probably because of high

of imminent famine,

expectation among the people and good
public relations and policing by the
authority. Further, the Tamil Ealam
Health Service is carrying out health
education programmes with the help of
government health services especially
observing health week at the time of
Thileepan's commemoration.

4.g. Resettlement
Peace means resettlement. All
those who fled their homes due to effects
of war will have to come home. This is
not without problems. They have gone
far and wide and been exposed the wide
variety of cultures, stresses and societies.
They and their children are going to come
back with acquired culture and diseases.
AIDS has been already repq’»rted among a
few returnees but it did not spread as
feared. It will remain a serious risk when
large numbers return.
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4.h. Quack doctors and malpractices.

In d sick society that is confused,
in the absence of adequate proper health
care, quack doctors and opportunistic
practices proliferate and they worsen the
situation. Common man is attracted by
them because of easy access and low
cost. New religious practices and new
health systems can be seen to prosper.
People fell for a magical mushroom
tablet that claimed to prevent all possible
illnesses and created several sick people.
There is a "pulse Specialist" who claims
to offer cure for diabetes and
hypertension and several other diseases
without any drug. He appears to be a part
of group of practitioners who thrive by
condemning other established systems of
medicine because he is distributing
articles supposed to have been written by
some Indians (personal encounter ). The
Sri Lanka Medical Council should
evolve adequate measures to deal with
such persons. People must be warned
about the risk of believing in such
practices.

All medical practitioners were
monitored for malpractices in LTTE
controlled area. Partially qualified
practitioners were permitted with

specific instructions about their



limitations. A criminal abortionist was
arrested in  Mullaitivu district and was
sentenced death about 3 years agoy
(personal knowledge).

A dangerous practice that has
evolved is to discuss among friends and
relatives and use drugs on their advice
with no knowledge of dose, antibiotic
sensitivity or even the need for antibiotic.
This has contributed to the high level of
antibiotic resistance especially to
dangerous diseases like Typhoid fever
(20).

4.1. Environmental health

This appears to be a totally
neglected field in Jaffna. Historical and
cultural perspective of cleanliness among
Tamils is not to be seen or at the most
limited to front portions of the
households only. The environment plays
a major role in infectious diseases
specially diarrhoea in children. Also it
influences mental development of the
children. We have to think seriously of
coordinating all authorities concerhed
with management of environment and
develop strategies to create good
environment.
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Attempts are made in LTTE
controlled areas to keep the environment
clean(21). At least once a year, on the
Martyr's Day, every nook and corner of
these areas are cleaned up. Deforestation
is kept to a minimum and reforestation or
at least planting trees where jungle is
destroyed is being undertaken.

4.j. Economy

Economy has been ruined by the
war. It is essential to revive the economy.
But, uncontrolled open economy in a
debilitated society can only widen the
gap between the haves and the have-nots.
As long as the poor remain poor, revival
of health status is not possible.

In order to revive the economy,
agriculturists research and develop cash
crops. One such crop is tobacco (22).
Research papers and especially popular
articles as, "can't we raise the standard of
our cigars to international standards
(23)" create positive attitudes among
public, particularly children, and
Further,
cultivation, processing, and storage in

promote consumption.

populated areas force every body to in-
inhale vaporising nicotine. In developed
countries, smoking in public places has
been made a punishable offence because
of the risks involved.

I
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Agriculture should provide good
nutrition and good health. We have seen
people selling their produce like milk
only to purchase bread, toddy, or tobacco.
We have to choose between quick money
with expenditure and consumption of
nutritious food leading to good health.

4.k. Health research

As  mentioned above, health
personnel in the war affected area have
hardly any time to do research. However,
some researchers have found time to
document their observations.
Apparently, there is a risk of political or
some other factor influencing research.
For example, work on a PhD thesis (24)
has recorded reduction in alcoholism in
Jaffna after the Jaffna Exodus. It is
difficult to believe as there is a concern
about proliferating licensed and illicit
liquor outlets and steep increase in
alcohol consumption after Jaffna came
under military control. Another plain
fact, to support the doubt, is the action
taken by the authorities to meet the
the
shipment of essential supplies like food
substances were withheld and alcoholic

demand for alcoholic drinks:

drinks were loaded in ships bound to
Jaffna . Under these circumstances if a

research reports reduction in alcoholism,
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it is inevitable to suspect mianipulation of
the results.

All above mentioned and other
possible problems have to be studied by
academics without bias but with a view to
improve the standard of living of our

people.

4.Recommendations to restore health of
our people

Meaningful solution to the struggle
Normalization of life styles

Health education.

Confidence and capacity building
Improve legitimate health care

Improve maternity and child health care
Reduce violence against women and
children ‘

Coordinated effort for environmental
sanitation

Promote people participation in recrea
tional activities and sports.

Strict .enforcement of law and order
Educate people about dangers of
indiscriminate use of drugs.

Promote agriculture and fishing for local
consumption

Meal for school children

Guarded economic activities
Honesty among academicians

researchers.



Screening for communicable diseases,
especially for AIDS

Treatment of scars and prosthesis for
needy.

Analyse the mental state of the politicians
and journalists.

4. Conclusion

When WHO defined health, it also
had another ambitious goal : HEALTH
FORALLBY THE YEAR 2000. We also

should aim for same as the saying goes,
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"Health is Wealth". If we achieve the
state of health, our people will be once
again hard working, industrious and
hospitable.

Health authorities alone can't
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vicious cycle of low social values, poor
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Theme Semina

Achieving Peace through Scientific Techniques

Problem Solving

Every problem is different but
specific. A problem is a question to
which an answer is required but is not
immediately apparent. Edward de Bono
wrote "By definition a problem is a
situation that demands an answer and by
implication that answer is not obvious".

A problem is taken as a state of
affairs which is sufficiently
Appropriate Technology Services, unsatisfactory to stimulate some one or
Jaffna. some group into taking action. Therefore
ol solving a problem invelves the
conversion of an unsatisfactory state to a
satisfactory one. -

All problems need decision to
resolve them. Decision making is part of
problem solving. Decisions have an
interesting quality - they are taken both
actively and passively. A manager who
ignores persistent lateness from an
employee is taking a decision. Lack of a
decision is an act of commitment.

Decisions vary greatly in
complexity. - ranging from the straight
forward to the complex. Complexity is




related to the number of decision criteria
involved and the significance of the
choice made. Decision criteria, the
factors which need to be assessed in
making a choice between options, can be
complex.

TOSIDPAR Method of Problem
Solving and Decision Making
(TOSIDPAR - First letters of the
follewing eight steps)
1.Tuning In - Defining the Problem

- The first requirement in problem
solving is to bring a problem into focus so
that it can be given attention. Problems
can usually be looked at from several
points of view. Ways of defining a
problem and assessing its significance
arecalled "framing". Try several frames
(i.ee ways of defining the problem) -
Seeing the situation without jumping to a
conclusion.

.The sequence of steps needed to
woi_k constructively, on a problem is
called "the process"

e Finding important issues
e Framingtheissues
e Process planning
2. Objective Setting - Deciding the
outcomes

Objectives are conceptual tools for
focusing human effort and setting targets
for achievement.

One of the important stages in
objective setting is coping with the fact
that interested people have different
All the interested
groups are stake holders in the problem

wants and needs.

and objective setting requires
comprehensive stake holder analysis.

After the interests of different
stakeholders have become visible, it
becomes possible to set goals.

¢ Classifying possible goals
e Stakeholder analysis
e Goalsetting

3. Success Measures - Setting

Standards

Measurability is a key attribute as it
results in objectives becoming truly
useful tools. If set realistically, success
criteria provide a logical way to
determine how much effort should be
invested in solving a specific problem.

A measure is a way to evaluate
progress and provide feedback. Only
measurement feedback provides the data
necessary to redefine action in the light of
experience.

e defining success
e establishing success criteria

e installing success measures

I
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4, Information Collection - Finding

Data

Information can be facts about a
situation, deductions, ideas or concepts.
Facts provide valid insights into the
nature of the problem. Deductions
ascribe meaning and build links between
facts, Ideas are leaps of imagination on
causes. of the problem or suggest
remedies. Concepts are generalizations
which helps us "see the wood from the
tree" and render complex situations
sufficiently simple to be considered.

Pieces of information tend to be
collected in a piecemeal fashion. For
example ideas may be generated in a
"brain storming" session.

e gathering data and ideas
o clustering information

e developing options

5. Degision Making - Choosing what
todo '

An informed choice is made after
weighing the merits and demerits of
options.  Objectives and success
measures should be considered but there
is a need to produce a full and well

defined list of criteria:

Intellectual honesty is required to

assess each option against all of the

criteria. Emotions distort assessment
process. Human factors
values. There are no scientific formulas
which can replace people's informed

intervene

judgment when issues concerning human
values have to be resolved.

e defining decision criteria ¢

e weighing options '

e choosing.

6. Planning -Working out How to Do?

Planning transforms an intention into
an actionable sequence of events,
Identify tasks which are parts of work
that can be understood and could be
alocated. Whenever delegation of tasks
takes place, these must be effective
control. Suitable control mechanisms
should be incorporated dcpendiﬁg on the
range of tasks, communicatibns and
coordination measureds have to be
implemented.

Tasks must be arranged in sequence
depending on other tasks leading to a
network plan. This scheduling of tasks
should take into account the. available
resources such as machinery, manpower
and materials - neither allowing
inefficiently to develop nor over
stressing the organization to the extent
things can no longer be done with quality

and care.



o task identification

e selection control principles

e installing coordination mechanisms
o scheduling tasks :

7. Action - Making Something Happen
Action is the implementation of
plans combined with the energetic and
intelligent adaptation to any
The most
uncertain the environment the more those
involved must adapt to unexpected
situations. :

circumstances that arise.

e Implementing plans
e Intelligent adaptation

8. Review to Improve - Evéln_aﬁon

Within each experience there will be
an opportunity to learn and improve.
Innovation is a vital element.

By review process, each individual
can identify improvement plans which
enable his contribution to have greater
value. Also groups and organization
benefit as broader areas for improvement
emerge. Review process transforms
inadequate performance into a spur for
improvement.

e learning from experience

eidentifying personal development plans

eidentifying group/orgainzation
development plan

- or words.

Mechanism of Mind and Per-
ception
How do people disagree?
a) Because they see things differently
b) Because they want different things.
c)Because their thinking style
encourage them to disagree.

You are seeing things which your
mind wants to see.

The first stage of thinking is
perception. It is in perception that the
external world is translated into symbols
These perceptions are then
manipulated using the excellent systems
of language, logic, mathematics etc. We
have developed these systems without
understanding or developing the system
of perception. That is the whole trouble
now. We have developed the car and
highway but not the driving. Intelligence
is like the car and thinking is like the
driving part.

Perception depends on the way the
brain works.  Perception is very
individual and may not correspond with
the external world. Perception is the way
the brain organizes the information
received from the outer world thought the

senses. The short term memory of the

=100=



present context and what has gone
.immediately before affects perception.
Mood is very important.

Perception is like a dream. But it is
In fact
perception is more real for the person

more real as anything else.

involved. Perception leads to beliefs and
that leads to conflicts. The more you

believe, harder it is to resolve conflicts.

In our tradition we have sought to get
away from the ~vagueness and instability
of perception in order to deal with such
concrete matters as mathematics and
logic. We have done reasonably well at
this and now get back to dealing with
perception as such. Indeed we have no
choice because if our perceptions are
faulty then perfect processing of these
faulty - perceptions can only give an
answer that is wrong and sometimes
dangerous:

We knew from experience that both
sides in any war conflict or disagreement
always have "logié" ontheir side. This is
true, a logic that serves their particular
perceﬁtions.

How do perceptions come about?
What is the origin and nature of
perceptions? How do the nerve circuits in

the brain form and use perceptions? How
do perceptions become stable, and stable
enough to become beliefs? Can we get to
look at our perceptions regarding any
particular matter? Can we change
perceptions and if so where do we start?

If we can answer these we can resolve
conflicts easily. Our earlier methods of
sol\/ing conflicts by war or by argument
or by negotiation have become useless
now. With argument we spend our time
attacking existing ideas rather than
designing new ones. Bargaining is an
improvement on arguing.

With negotiations we work within the
boundaries that exist rather than design

new ones. Negotiations involve value

 trading which in turn to compromising

values. Problem solving method is better
than negotiations. ‘

Problem solving is very straight
forward. Identify the cause and remove
It has
worked well and we have solved many

it and that solves the problem.

problems in Medicine and Engineering.
This works well when the cause is
singular. We are still struggling with
solutions to problem with more complex

behavior such as high blood pressure

heart diseases, canceretc.
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Conflict Resolution

There was a time when family fought
family. Then tribe fought tribe. City
fought city as in Greece. Then nations
became the fighting units. As weapons
increased in power, so the units became
bigger. As the expense of war increased,

‘only bigger units could afford it. As
communication technology improve,
cultures and values become more
uniform. Now superpower bloc is the
next logical progression which would
result in large scale destruction. ‘Do we
have to proceed through this logical
inevitability or can we by pass it?

There is the logic of weapons
technology and the logic of armament
competition.  There is the logic of
deterrence. There is tension and hostility
and lack of communication. There are
crude and primitive ways of handling this
through institutions like the United
Nations, which is structurally inadequate
for the role. There are very old-
fashioned concepts and idioms of
thinking which work to inflame conflict
rather than design a way out of it.

We do have to accept that our method
of solving major disputes and conflicts
have been crude and primitive,
inadequate and expensive, dangerous
and destructive.  The increasing

complexity of the world and the
increasing power of our weaponry, force
us to rethink our conflict resolution
method. Why is it that our intelligence
has locked us into habits, idioms and
institutions that prevent a better use of
our intelligence? ‘

The reason is that we have developed a
thinking system that was appropriate for
developing staged but when developed,
is dangerously inadequate. That
thinking system has served us well in
most areas -except in the area of conflict
resolution, when it is totally useless.
This is because the thinking system
(based on language logic and the
principle of contradiction) is itself a
conflict method. so we apply conflict to
the resolution of conflict.

Even if we were to operate traditional
methods with the best will in the world -
and the highest available intelligence,
these methods would not suffice. (We
have seen this in the Sri Lankan Ethnic
war situation). There is a need for a
fundamental shift in our thinking
approach to the resolution of conflict.

A reappraisal of our esteemed
argument / clash type of thinking with its
attractions, dangers and limitations has
become an urgent necessity. It is
unfortunate that the parties most directly



involved in a dispute may be in the worst
position to settle the dispute.

There are three roads to conflict
resolution: fight/litigate; negotiate/
bargain, design a way out. All this time
only the first two are available to the
disputants. The design road demands a
third party that can look at the situation
from the third party angle.  This
introduces the concept of "triangular
thinking". This third party is neither
judge nor negotiator but a creative
designer.

In any dispute the two opposing
parties are logically incapable of
designing a way out. There is a
fundamental need for a third party role.
That leads to the concept of "triangular
thinking".

Our present structures of governments
and the United Nations are structurally
inadequate to take on the design role.
With the best will in the world, they will
ramain representative and argument-

References:

ative. There is a clearly defined need for
a new organization which will have a
"supranational independent thinking"
role. CallitS.L.T.O.

It is not suggested to adopt the
traditional complainer's role of attacking
asystem and pointing out its faults, in the
hope that corrections of such faults will
put things right. There cannot be any
hope of that. Changes within the same
idiom cannot work. There has to be a
change of idiom.

The needed shift is much more
fundamental than most people realize.
Our thinking systems are desperately old
fashioned, on matter with what
complacency and pride we hold them.
They are totally inadequate for conflict
resolution at this developed stage. There
need to be a language shift. The design
idiom is the practical idiom for conflict
thinking and the formulation of an
institution as SITO might be a practical
supranational structure for conflict
thinking.

1. "Effective Problem Solving" by Dave Francis. Routledge, London 1989.
2. "Making the Transition from Engineering to Management" by Barry T.Turner.
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3. "Conflicts - A Better Way to Resolve them" by Edward de Bono Published by
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Popu/ar Lecture

SOMmInaG WHgyw O deiv” urted (SgTws Glanawr) lb”mwr
yaneaMao Glasailuas ey, Biflwed &1l allaneara) e

(Geo-hydro implication on Adams bridge and Sri Lanka )

(peSTeRIEny

yellGuriliyest (earth crust)
Cupuriilled sresTuL@LD SewTLEseaT,
sysSlrusallar Gaimpu Qs
amwly Ve Fewi sTewrs @)L ib
Quppisups UallGurL L eneeyserf

sgip  (Crustal movement) wpmiw

suefloemi Lev &L L ewioLl s &6l o)
. i ) . . . . . . q

a@OmBE. adiv. M. N, BorGLavayyDr THULE 015 wnpmr&]&srﬂs‘o‘r £ L

(FGaize. aAME)OUTuITaTT)

yanhuHgyenm

wid. vehEsEeOGEWesD,

FETT 6V 6T HUL L eeuwT @Ld. Ciogyitb @&

Cewspempsst CSTLT hgib (@)LLb

Gupm eumdl et pevr. (&) S6UT HIT T wTLOT G
yell GoGeuri g 60 QU@Lb Lo fh MBI 6T
Bsy s Qamen iyms & et per.
Cuegis, @efm BT &Tamw
BleoliLriiéseyLd Brougliyésenid
QETLT HEID Lo H P D DI 6 (H6 S6oTT 6D
uupTy Weslwer amLEEEmEE
werert yallGumiige) Blay bdméss
suigw Blevsugmisener oM Hg C&mer ey
b sgaTOTSMSTTG. RG GO 55
Lﬂnn‘ﬁﬂmensﬁﬂm sHCumg
sremiu@y 2 maellwn Camem
&emer, (Morphological pattern) o get
pewiare yealldsfls Blevevenoaser,
Gleusfluymeu Qewpur@Gaet, eueflpewt

Lo fBleooaemwsst  QuTet peupHen

=== Jaffna Science Association ——— =]04=



9B g Carstaisem-msGeu efl or
Sa&Qararer Wy dlaTns. HbBS DS
wlehsrer EeEmssSajLgnib Lbbhmnib
Qaetef pglwr  pleoiugu YL spitb
sTet ) jewppdasliu@dern Leal Geuef)

“* GlL_1bad

WMo LU BT S HSETe
yell#efls  Flenevsniser, Gleuerfl wmeu
Qle wesT (Psw PEST, STV H 6NV LOT HDE!
seit Gumest peuDHen o ClsTLTHUG SSHI6u
S@IL-T5Ge  (G)6sTen pw
aflenmidla  Glameter pigdl et ng.

Blenevemw

CuGeamili_tors, yelGwhuriy b
srsmet  CrréGUMTHEEHEE Glper
sl - Gemiens Beliurlysens
fen. Cw srgrrewr  *Heotiumeo ”
(Land Bridge) Gure Gsmest miib
S|s00 5!
Oenem”’ Eilyr bl umisefled B ewr

“Ofibad - umeod " @gmw
sTeWTE  BlEpHH o bl (HEEsamIq W
yallyurs, Geusfliym Gewetpsnm
&erfl st (Exogenic and Endogenic)
eflmerayssnear  AlrduedliugrsCeu

Gamarst - Gevent(HiLb. sTerGeu, @)U

Aorbdlwmsaflsd fles HenTl. sTemS

EHS@ (Tl (B HS (@60 HieuenT eTeleuT
DT T qsﬂ@mrrﬁ-@ DDEFE|F6T  (FL_LD
Quim G)médleatper.? saTTed D
Ll aﬂsmmsﬂessfr wrenau? By b
ou bl mEsE amigi sTevBlena) LT HDE
&6 eTemeu? 'ﬂggm&im Glauerfl ujmeu
GClFweTwpempaet @b Gu b 1 Hésd
F (b, BT STTERTLOTS T HuLL
Qeusfliymen  Bleweweniosar  67H5mE

=== Jaffna Science Association ———

umeod”’

weosy Gumerp Sl efleTTd

sens@ ol  sTev LS@TLTS
@evsienas DD SjLtbe) LTew & e
Barer yallgFefl s, Geusflymen Biflwed

enips ellemeteysmer Geue s

Camenth eumusTS @&sL BT

Sjemwdl G{Y'T,D@-

Seoomiensuier CHTmHmID -
LAemmiogCaThnd  BmsSs
ot BlevwGupBlhbs sTesH e
Bloa@ausEs@d @6 UG oD
puprdled 2 meurdlullmes Geuswr(Hid
STRTD EGHSS QIO GHBS. Gem
was Sellar yallulwed ewolienys
Gpradlw orwu yefléefgallw
meTT&eT, &L60led @HBES B)vEins
ugliugwrs  GSswTsdl oo pullsd
e @UAUOABEdatpg caTn s@H
W mbsart. @eursenst “SiLibed”,

oumqur” stestusutaset @GOlULL&5ss

sursat. (Adams. F.D., 1929, Wadia,
D.N,1945) Geut siemédl spL_ufl 6 w551
CaugiurGast GeUll @b @Gssmae]
&6 (peUld (GevEiena 2 mLIGIL D il (Hé
flatpg sTatm el _wsHled @ bHmnienios
@Sl et e, gpermed LN HuLL. el
WO 6T T & 6T (5))dbh(1F) &> 1 S5 (6THL.6UT 2_L_63T
ur® Gsmewiiymésallene. @ eurm
sefler &mSgHISaerT LallCuTL L enaeay
g6t el Gememsullar QumLUGS,
Blovg &l enfl el 0
Aoss TN sHmadaipg sarums
67 D M6 6T T T (Kula-ratnam, K, 1944,
1951; Cooray, P.G., 1967; Senaratne, A and
Dissanayake, C.D., 1982).

Coumy om OGuflu

=105=



1960&@ Uletert, “sLp s

uyeyse”’, “ mesiiL patad G ur@sdr
Gurest peum Bt CFleuTd@Hs STy ewr
s @eEms - Ghflw yalGurl@
Lot Gamiryule uieseT U
Qeuerfleu b g6 emev.

[Curry, J.R. and Moore, D.G., 1974,
Craw ford, A.R., 1974; Eremenko, N.A.,
1968; Crady, M.B., 19781; Mckenzie, D.P.
and Scalater, J.G., 1973; Pathirana,
HD.N.C., 1980; Smith and Hallam, A.,
1970; Vithanagc, P.W., 1972, 1985, 1986.)

@oup et aeréaduy,
QeEmssSaflat ushed gatug
unsh Qset @bHwureler om LGS
wrs Gewlf Hwet sTwsH DG paT
WobCs @menpdehss i,
yallGurilL. gensaset @eoL.ul H
QarPlpul L emwse gou Cgatafl h
Fw-@Gerims Hafloysafled Harey
a6t T HULQ ugliugwrs MBS ms
dlevt gl sTeT Qb B preuiuL Beter gy,

Qoarell pHw Germs Bod
slaflajsepsdlen_Cuw yealGumLl
LemFaaset gHULL  &Tevm serfl )
e maurssiiulL gTy Hlomsafled b
sTvsdle) sLevaser Casrop Gups
méflerper. Ao guieysefler Lig
QevrGpeflwm - Glam et Geuresm Hlevd

== Jaffna Science Association =——

Slefloysenésdlen G srewTUiuL L
sLelle (Qrded) @m ugd &wri 20
e el west  oumLE &EHE @ p et
@) b S wm el et (Su;;_f)@‘% HEDTEUDIT
Few @B erert vglugurs
Asarefl bEw - GormsssTY Bl
sensdlenL Cu ea@me uil méd et pg
T Yiset ol mereuraGeu @) b w
Awpdedlallss Qope Goums
Yah sLmawurs gafllsSaurs 2 mHU
Quby Gmsder ng eTestmib &)
LUul@ererg. (Corray, P.G.1967).

@EsL P UGS &6l e
ol tiulL. wCurfleT STev FewTewTTD

uigw

HU ugeysst U parevmisefled Guogy
WiggsuuLLger afleneTeuns @)eVEIens
et e CuhH@é senrGumyh 2 LU
WIPLILTeRTd @GLT Briiger Ao L@s
send asLeleat Cupurdd pee
Qarent G euruuL. iy s & et pevr.
st gD GO
QemLibg @Gty eueyuwlemer
ueGaugiuL. yellFefl g Geueflumeu

wGwmr& et

Cewet e paefl st afl ew o oy & orf)
arCouCw FerimssSay @Germpw
2 Hauaflwensols  GQlu H Pl H& et D g
(e - 1) UL SFled @ evmienaud st
auLCunes sorGurrw o2 CuL
wrpuureerd GLTBETH  eTaleum
2 HUGL DN (héEH T DG TOTLISH STL
LUUL Iy (BEEl e g

I

106~



QILHGD HOICUTTD WTPLILTSH GLIBTL et CHTDDID

uLb:l
wrpinessr) yCessar Qouslymeauiugwpenp elmes (uenpuesiondsid)
L. semtgmormbLiunenn S wil FHH@G GeusMiu

2. ouL_Lopn &) LoswTDLIG.eY 2 (THOUTEHH 6

3-4.Qum oot Seefler Ly oundsLd

5. Qgaiogm 8§ 1edLIg 6y o (hHeUTEGHS6

6. &

6. Glarsmpw HLTEIE

=== Jaffna Science Association —



BatalbHu - Seomiensil 1iTCs

FRIGalal &L HHHTE yalFais
Benev

Qaateafll EHwureysed Gonmas
B Qe Gu sHGurg om A nis e
srenTiU@E T pg.  peTTed, Lefleur
oTHmEsTe  uleysefleruly  GlgeT
Qidure et Catps om ugd
wrsGey  @emenasuller  GumbuES
(Cab i Hlwer ereim ewPESILGHD
snvpdp@ wardlmbs) Gosdns
fetpgl. SsTeug  ClETentHeumem
(Gondwana land ) STET QemPEsliL@
® pogdaflaled FonCuremsw
QgeisentL_masTTer  Gperr Gl
ifléasr, jeye0HCredlwm
LHDIbD S bSTLIEETOLT (@) hH w
Papdlafle Goamau @ Gonss
STHA|LD @'ﬁ,élmrrmt._so’r @evmienaL| LD
Qe b5 B(HEE CeuentHibd eTerr o)
AU uu@dearpg. (A.Holmes,
1965) Qs emt @eurar 1§ 0058 swefl ol o
“@ALBLofued (135 fleded et
QUHL-BTEVLD) STEVSH D (1PpSe) HLemeu
W e e gnul® yallGurl(®
Sj@measet @b Clup dl Lo g
@ty e pHuu@ssliul Geterg.
(ub - 2)

&&,

Qe ent Geumawm” Bleg
Heflafled @\bFwreyd @evmensul e
QuELbLGSyd seiarn Gobdns
&% &HOb aatums Blw @il
Hes enfleysemeruyb Berts Qurms
S uris@ ey wpwhHdlser L
@ sueny @)L bGlu Hmuetereu. (Katz,

= Jaffna Science Association ———

(Indian Ocean Floor)
ureysed” (Sea
Processes) Qswet
eflenemeursd eTliLily  2.(H

Floor Spr

et gl sTeTLG 9 Ml wiiu B

(yef Cuyiri g et

@L-Cumid efl enasaf s
wrer GoGerGaatlch flears
U@ dleowrs  Sems .,

@ Geueflasflsd Ljal

Laet  Gleueflouba L

Qewestpen pasfleorme) & ps &y
SOTEIE6T 2_ (6w &l 6vT mer )

B bFUNa a1 Seomian

(gm s G s Gpa
ey, (Qpai@pHursisr (
Boremeler  suCup@t  LE
Quppe)

*****

Lenweys uempw  Rerey  (PBF)
Bosiens  paiey Hepse. o
(8 Hoofleysafigued)  RerGoum
2(p& A Jemiodlaiper.




ST Sy bseTL LT DEHAT
o maur@h Qurpg THu@b Herey
AOVWEISEHLTES CSTLITBS I DF
ozt @LLEAUHearpar. Guulerey
mm@@s@m (Transform Fault Zone)
st p&s st CanGaprs
Sowdarpgl. Ipsausmsulle Crrs
@b Qurps, GbIw - GemmsL
ueh SimupssteT @bs sWESTD
uEuiled epestm LlTgTear STosL LB
&erf) 60 “em._‘g')gmuuusqgeb” @)L
Qupmsdeipg (&P Coflwerd
snwjdar rbusdle 80 1) 6068 wiwT
ApLEsEEE o). Gaimpw
arsTer aflfl@Lrt u@dul g, ued

Curfler srewsde (65 Wleellwer

MELESMES o) Csa@bsl
Fpsdrl uGHulgid, GedlGsrdlar
sralugHulle (30 Bleedlwer aresd
dpeys)gampu  rilésp
UGS itb Geweu 7 puL Getremar.

(Curray and Moore, 1974;
Sclater and Fishér, 1974; Mckenzin and
Sclater, 1973; Eremenko, 1968; Crady,
1971).

=== Jaffna Science AsSoCiation =--—

& §IF (1pH & 5 soTuiued

uL1b:3

BEBIFWPEET LD DiepLoiIed
BOESWPEL LTEDD SisLolLjLh, (TeneyseEnpLd.
(@Bys @Mg Smells  yallGur @

Siemgaseir @ 0GLmIFsTmeT. )




LD - 3 ()60
FPEET
Géswyuiled, ellpsdluem bs
pOHFsWSSTL uTepd GCasriis
ememujib LleTa|eusimIGeneTI LD BT 6wTS
snigwsTEaererg. GCupuly FYs
THSOT  fpeTm Glewt Haerrs Ceum
Geum Hlemsasefle) paTouen b bLé

Qetmpw G5

seogullwed  sTlLCul (et

@ Hlset TGl et per. CETLTbgI
@elisusngayset GLLb GluHm eumHeaugILD
@A S5555).

Cup@aBuilie apermy sTew
s msefler Gurgid yeflGumiiiged
Garoow Qupp Nereyser (Faults)
auflures Bleosdaflojsar Baiey
(Crustal movements ) Blaphg b
Smédlearng.  GCupuly, sL_pHsemy
ureysedlesr Gurg o meurdlw 1fNer
oyzet GClsaT@bw @emens Bl
slenfleysafl v SlgFluedliug et

@@ﬁ&);’éﬁ%’? éé@‘)ga‘l
SEDETILLD 6T HDUE S H uj6rerm ).
UL -4s0 @bs FusST

ufloresrshler Gur g CpeT @) b w -
Qeorimasl ugdaale all s g
wenL. bl mbsdanigws  Nerey  euevws
Srdueladlearpg. (&l
G gl wew N pues)
(80l 0.eu@L_id), WemerGundler &mev
sder Netu@mH (65 Wled. eumib),
aelCardflear arevh (30  Wledellwet
QuU(HL_LD).

HEWET LI

ST 6V & &) 6ot

UL -560 sPCuremgsw
Bleneulled SemL_wmerid Smewrliiur L
WerCaurii_s Car(hsmend asrL @
fleaTng. @ssman  IewwliyssGer
(Structure) Gupuriiy SbFEISDET
(Geomorphological features) Bl esor
uil L ST E6 oo g

853 FPHITF GRS HLHBHOT UTa B0

AL eflwen - el Camnd of —
@ aflCan s ol ST G B0
) TOULLBTH  SPwiuBLs
\ /._.' \/m B SLpET  UTeyS®  [BaLpey.
B L ANHEA DUIRD
\/ FORA S (v ot ofl & Can R o Nenay
s\ // ' (Faults)senend @flédaim .
/ /)\' 2. Bl et ol Car @& SHemFdlsd
7/ o .
, /\ 5 ‘{, € ¥ Howlloy seflsiemssy G 1b
Y ;
/9\:/' "{ e II ! Qup misiran .
N g ‘ Bampmenpdeney.
G /,/\ e \"h‘i | o . ('I'rans!brr“n faclt)
oABEIF \ i
7’ / ’_\[
/ l "“‘\ D BB s HBHFUMBSHHTLT
/ , {mid-oceanic ridges)
; ]
/ @ [SECEREE]




AsaSheu - Baomas Poddalanafed TanCam L &CsT1Gass S bavwihgiaren
adiopu Paw. (Sppesdatasadtand S GLrafuad - CrafishsTeliLiyaHeaT
g b iciTancp)

Qs i ras1 71 ULy oy

d?aféL&;t‘mﬁb ~ Gmn-m.ai‘ur;n{am'r

(oth: § sPGUTEnsW Feneviflsd SienLumond srerin’L FarGoun. HéCsBaa )

C - &1Goufl JenGoum’H&GETH
V-Ke

1

mouens sogur simbaur s 6sm®

TM-AM - gibdpurenf, oisrGssis @osHamf Jaboun HéGsn®
CC-M - guipomer - wigsemp Saboun’GéestR

JTC - wiplunewnd - Hmeorhs.i -Gson Harboun’GécsH

PBF - @idur - Qemens Gfeusn@ et @pbs eveeliTaTe;
PS-GM - uré s @Lr Demsey onf i&s

KC - srerdard ~ Homnd GeCaun HECHrE

= Jaffna Science Association ——

I

[y
i




N8B HU- Bomds Pobsela
HemH AL Cu STpBed _Hamaped

D bg swsHT Susser el

sHler CGurg epulL NeTeursss
seafl@rLns dem_wensaseh &b
BHEDEFQBEHLD @)-Glu b 1) (H& &) et pevr.
QullyCasmsmer om nis@h Nerey
se UL G n@ - CpaTdl p&G, uLée -
QELICH CaaiGuHes
Somssafled emubsHLaT Bleg
Henfleyseflar  gemsaaer Cuphuiy

ouL &l -

Jereyset ewwpgieter Femgse
Swwans @LGuHm e bgieTerer.
BrHu Pesdenfle ause Corad
‘;I'F.&U’, Qevmemss Henfley o7 #) T wewf &
&sLBsdmsuile) GiHu  Fewflalled
Qmbg eflewdls Qsatpeterg. @el
ol Qeuaflulled @@ Qufluw  grp
Bew o maurdullmsdarng. @557y
Beorseafle) Lgaser Qarisfurs
ug by ups@sdetpar. Guuge
seflar  areu & B CLaflwed sTevid
(AF:1 JI- ¥ 1) @sﬁgmmﬁwnm UL S
Qsrewi Lewauwna @) ma & et pe.
Qarir&fwmes G, 24,6077 60 ngj
UTSTHIDTET JenFoy&aT @& STLH
Aossale G bQubns Qsmmr®
uGUsTEND SsHCEHL  FTY MK
wglet @GLallardss seaimw
SUGEEATT I FAIGIVINEL E LTI )

wuu (Herem g.

Gerempw sTGeaufl oug Hlevs

Flet  sewrwenwiy Guhan.priul e

=== Jaffna Science Association ——

B eoenwsehd@ o HULIg UG WIS
allmsduemL by @eatmpu Blee
oow slguwlmsdarpg. yallCurl@
MEF YEEHES 6T DU 2 (HeuTSSILL L
QésTyd Hewsdled, 9bpiiugeseyb

SLpUGSEHL Qs TLTHE U6y

Qewwiul® eu b M af ng).

wCurfler srewliu@H (13-25
ddfluat au@pL) @& sty
Bogomgy Qurpssauemy Bls yad
wwreT STUUUGEHWTEGL. GESTRH
e @ssTY HevmEisar Qeuliussp
ugdurs Embsemwullerred, erpmer
wrer  sLearyp o ulflermssr @)%
sTpAsde arpasHe amid
wefl s méd et pesr.  semtenrs Qe
aurer @eioulferhsslar aésmaer
U eyseTTE Uiy bgieu b (HéH et mew.
@uugeurésd L Wleel weT LB
set Qamiit by Hap bg oubd méd et
per. @serned, LgeyseT EewLSger
wrer  wpenpuiled, GUmbUTEID Ll
yrurs eflenssshearred Quiigw
GyuuluLTg auemauled L aTEsLD
@ ueuppererg. @Uugeyser 1 H
sreriseafls) LEWTHAeT ETeV S ewTewTLY
UTEDD 676 SMPESIULL &I, @Uuig
s oipet Lo eier g ssarls
urenpasafler Nerey, WHMIL. Sevt
S|DEFNFEHES, T HDOTeH CUTE GBI
uBSsL UL gHE & et peT. @) Fet

==]] 2w



sryenTwraGsy  urTenpseflear Guwmn
Uiy enwliydser Bl el daL
ul @srerer. (Gu@usterwmer  Gleuerl
Wmey Blenew) @GBS ewiouiiy
BeoowsowGu @etmid srGeufl - irs

s Bleowd 7 $luedl ddl et m .

wCurfler  sregdled (Gt
Bled @mbs 13-25 Blebedlwierm ouHL-m!
&6 QamentL &TeLILGH) Uiy euTEsd
Qewwdul Ul LT DEST Lig.L)
UG WTE GSSIWTES epetd &6 L.
-80S
ueLg. Gseat @ pglwreall gyl

Cuwed OQeueflUL@s s

L BuhE @evrmaul b Sjeu b Bler

smrCurrmseile) wCwrler sTe
urempeaims @bsaumasulGaGu
2 HUGLD Bl mSE T ng. S0 WL
Ap® Cued QesfliulLeme Gurs,
TMmTWema &LP& P & omt ewr i
LR DETTE e bl médl e per,
sarGeou, @GeEmsuilar o Gupes
smyCury o meuallwelled wmHpEissT
FHu@usDEG @GUuTmDEeT W
ETTEWTLONSE  Jj6n b Fl &) est pewr.
SLp UG EE,
S2BOULGNSE@HL  @SsTY Bl
safled Lgeurdsd QUDD 6 bSSHIL-6o

QarLip i

@ommsuilar L Gupes smrGury
Qeuafliymen bsmisemer W H 1
Wepg & 6ub &l (Ha & e e,

== Jaffna Science Association ——

Qariipbs eupp srossalgid

LI1g- 6T & & [5) & 61 Qp-Lbl’Eiu;}jgm ol b S
Curdlgud ojgpser
sU@Quur® (Structural control)
Aops ApHos
Ao peowsow  @AUrCsssdHa 5

B F ey mer] 6o |
Qami_fp g

Gurg eremuu@d sr@eafl -urs
BT Ble
2 _6WTiT & HlouaToITE @& $ et perr.

Qs @agureller s fpée-

Glouerluymey D & 5 6T

QpaiCup® amyGurr  Sjmiouy,

wrr@ﬂurrem& GL-THTLIROTEH  HEDLD

Uy, Sfget & oysef ot {;\@@;mwuq{ T

%gnwunmw. g0 oé&BarOset,
SPELD LeterE st arf @;mmuu;'
(Burrm,mm) :

@msu £ P Goflusd, Dever
Gur e, oys\ﬂ@wréﬂm HTe) &@ﬁﬂﬂ
3|\q. & B gﬂmm&mﬂm ﬁm&u Qun&@

 &(ETHL6TT @gsgjsu@eﬂ o pe. (L1t 1b 76)

vgBle Caat@bAu- wu"

Cupg @eumsy  uGHse g
Queset eurufloons yalwlgile

2 enLeysat, WNereayset Gureiy sy -
et @m&&mm& "%Hu@éﬁlsﬁpm. _
Beoeu sreTLU@D UGS aar ST

BHeomasrrs ospwargi_ar Heh A b
seL LUl u@Hlaet 9wt fleEis

6T BenLodl 6vr mevr.

=]{3==



L Cuh@-Borians Opaadys s
85 PusksenyGumyb.

|

Opar @il uGHsaigud, Boniensar
ouL-UGE gD 1Cunder Lnenpa e FTTILIGLD
SenQoum.” & CanGasiar  DiemLosy. L& @G-
Qs0&. LGP — Caaidlps e, o $pd@ -
OeaiGung  Gund @seis (TorGeunt’L & Can@aeh

SisLoBElm & flemer.

&1 Courfl - &mip Ml ev i &) ufl o0
ETVSE DG st S_edwl L
LTHPEEEHL, af S| DF Y& @ LD
@ngQu,mﬁ)@uu;,nb@ THUCH g Fevt
Glewsr) uymeuafl wed @g&:&m‘;ssﬁ Uig-LiLig,
wrs 2 GUELDLYD Getmpu Hee
oW SewL b Héd et per. wGwrd et
st yuallpel Nerermn Qsmiid
,_tr;gj ubs Yell G L enseysenh aTa
Blewe wrppEsEyh  Geous o et
BTTENTLONSG T HUL L, Qmaﬂm@m

== Jaffna Science Association —-

Qwest 1pem pEef e med Blovg &l ewfl ey

seflar 2 mouall wedseaf gb Lo fH D

sof GPHULB b mé & et per.

rgud QuUlyGgemsaiiar el

Curl® simseysef et sLQUUT@

sEEG 7 HUCE SjeudBlat G)esten puw

e Beusllup CaramisEnd Sjenw gt

arer. @\bseumaill ) STerT, @)evriens -

SASTOUTLD eDLLILSEHLD ofl eTmid) & -
QamereriiuL GeuewtHLb

San’apste yeMaefyper Oswer
WpeopSHeT 3 ‘,

Gurardlatet  yeallsef g
UrVTHDIE sTGH et  Hewt s
&l eTaeumd. @& 2.0 1 ebed west
UGL-REEES PHULL STelLGS
wrgw. @Esrolugdulle Qe
@bdwr, @eriens UrGssuse et
TOMVEDMETE  @Lp B DLIG-6YH(ETHLD,
Bosded @Qnss aups ugeysEd

180 ugadpEIL T, ST Blene

wrppeseTTe) GUrCss eugaTes
aflemgid sl misef gib Lo i D
s6t gHOULQetersTE oML Ger
aEl. G)sat sTyewTons U rSssn
sofled HNdswrer o meualwe
SjbsrseT @G HysTeTer. @t
BTL sremib Qe @)6hE wreyd@w -
L Cupe Gemmeses sl
S| GieTer “eppmb ureon” o660 g
“@urwt emewr” ST EILD jemLoLiLy
@ésmau  fésorer 2 wmeoual wed
S|emLLiLEefl ) spert DT & &(HS(LPlg-WLb.



HoMIns SLHTIDLITEID 9" 03 auLs@ 9 03 auLd@ SHvE

Qoerefl hAwreller “umbuet  GaTL G LGHSGT /M0 HEI6T T Si.
oy seh o Gupeg @ememsular uré GLTaES Clseiyplns Lo
wareri HoysGh Gl Smws 2L @Gfluren SDILIGHLIS Qamewie,
Floter  “QETD UTED” 6T ewTem 5n5a;mw;_’5g1§?rm$1. Anh e
ours 79" -41' Hse QrORGHTLIY®

SLBTbUT® S1-aeniniiy

i I

@imu e " g
RTINS\ R :
v Dppotaql

YENqu

0-3.0 iy

5.0-100 i

10.0< Gy, aupw |

UL~ 7

®sTCanf - uTdH. @LWUQMM&@Q sL& oppHameud ‘orsmburc’ Heamupb

=== Jaffna Science Association = ==]]5==



L Lh: 8

: siewiewtereunad 30 &5, BerSensujid
24) .15
Garewt L syemwLi e A Ml w g
@urﬂmg;]mrrm 14 Feaymer 0.0 - 2.0

AUEHTWITET  HS6VS6mHULd

»

WhoT s sLDHUTLLST e

g;gmmgj.

(LLb86h Qeuiod i migef] 6

w-@Germa gl ewll eyseEns

Sen Gui gusmib urev s est @)evtew mi
) Nwiul e gi.)

‘cience ASSociation ———

Q’@W&WW@&@&G&{@U @)L-b
Glumitd ﬁ@ﬁnl;glﬁlasaﬂmng]m HL_6D
vl gpoell DEEEIGEHSE 6T DL
@58 aysaflar  Gleueflujmeuai wel e
S|g&&ly. LT HDEIGET 6T HUL L. euewT
swTLd @Ml et mevt.  (B)EHT eV G gl evt
UL EETER|D CsDaETEOD &6 sEnHs
GLTeYd@EGHeT LUTH
@mbgs BCrmLL mi&EHLD
wenTed) BETe Ceusoms @)L bGlumy

Gl _TH  LOGUTETITIT

af o

GL-Teuisv

& 657 meuT.



st uresd e Cupew
ypions  umbueT Feoyd, EpsGL
q;@wrra; weTerTT  Hayb  @STenTLILIE
flaipg. @Eealloaruy Ggeief b
Hurasew Geormas@n G ul
orer f @GeoLeflliL Blevurwrs
g bgeterg. @euallmenTliys@s
QsHETE LUMPW S DEDTHEHSHT T
THFF JEOLWTETEISST  Jj6u ST eufl SbLy
Uil.@eterer. @samyGunTid F1o Qs
Gar(PaErs@ FLOTHETWTE aIEneT HS
Benaull b & ewtLIL@H et o &1,

Aorusgamp, L ST
Y@mauurt QsTii  Clgat@) b wr
afler (wearerri GLr Cprédlw) sy
Qurrgdled emwpgister *emrel
oy (Mannalli tivu), “ e sde”
(Mulitivy), "euemevgday” (Valai tivu),
“geme ) o (Talairi tivu) “ureme
wrgpsmerSey” (Balaiyamunai tivu),
Qurerpy ve FesErer Qg
u@gssamyw BHeowufled e atarg.
Quyaumsiurtss s wWULS
Ao @mhs 3.5 Qerdsn 4.5 f Hoi
Sipdd e e_eter ggLiTER D Hoit BLoed
augriéd Quppieterer. BT LTS

Ao@ Caellliusawrs goms

urmpest eerféfwent. aflsheme.
@uueular GuerSaé Gyo Gpom
malurepaelai euerié &G
Fﬂgﬁmﬂ& mwwrmwlu  BsHEes
srRaTIonS Semoweurd. (FCymilL b,
e Ugeysat). @UuGuller sis

=== Jaffna Science Association =—=—=

wlLsdlsd @mbg 10-11 FHor
awsde s@uuuLTT (Bartier type)
wrgflumer wewDH ssbawmed Qe
UmTen SESTLIT ST ewTLs UL & (HiLh 67657

sulu@Gderng. (Swan, B.1903).

@_suréJma;uﬂszﬁ' wererTT  £eay .

3

Lot Qasrifyult. “sismd ureh”
@idwreiler @urGuoedeird £y et
G]grﬁ_r'r Qarent. Hswwoiiurs GClser
flpsE-auCup@gl Gursdls ¢f
Qgrei (Ridge) Gurer gemiepH e
farpg. @SCOSTLIY Gure, wru
uremtd  GL.TETLIg 6T  GCEOHE ey,
@rrGuebaury Heoyset  oulflipEE -
QaaiGup@l Curédled emiceug)
Gumren smewTLILIGE 6ot D &)

@ Gume'p U Geug
FWHET SGEST  HaLoLiLbaemen
B0 JuUuLEsmer Gprd@
Qumups desrrdlel pg. Cget
@bfwr  @ememss sami-GomiLl
uedHemer a&rQeufl urd smipBleon
sofl fgieuonar Gleusflujmes  gjeniols
ous QEmentL BT afl om i@ 6T 0 &)

HarFFPHHT0 HTRMDD

yell surendo SLTBU STERE
sefled eTHpmEW sTeBemer Bloval
subgletang eraTuemns oipfiaug eref)

sooen, ermed Lefdsfls eireor pm
td

enovmsafler N HLie S sea s gres
o ki X

L
A



sofled  Blevallufl méss &..u;.uﬁ &6V
Blevevser LHB @retess o Bws
FlpWSTEO T H. Suerl ugd
safled LOwrflai st PEU
dpule  steolugduled Qurmw
Losmpé; STOBIGEHLD  FFTESTEVEIHEHL
(Pluvial and Inter pluvial periods in
troppical regions) epulymUUgTS
S B wiu Gererg.

(Duplessy; 1982, Davies and clifton,
1907, Fair bridge, 1961, 1962, Guikher,
1969, Pirazoli, 1987, Thomson, 1989,
Tooly, 1987, Waloof, 1972,
Vaidyananthan. R.1971, Weerakoddy, U,
1988, 1993, Vidiyananthan, 1981)

Goluurs G Qealuy
u@gﬁ\ss\ﬂeb PruveuHn @eur e
& usflurés Blaypsd semen S|WesTL]
ugdlese GLLBQuAD QU
LD 6D L & & 1T 6V 1] & (6Th L 657 Q‘srn_r'rl_u;lq;
et ngl.

Qe o B &l w Gor ma
Gyosaflgid Gssmaw  &reHme
Qum  srésgms sj‘mt.J@gsgﬁluﬂ@ét
QM. GHLUUTE SLeOLLL. 2 wiey,
STpey wHDIb arld, eugsTasefed
wrHpEST, UG ISD FlEaysar
CurepeupBled GQumd  ofl smereysar
Blepbdlmés Ceuessi@GLd eTemr  BHLOUL)
u@ &l et pg:

~== Jaffna Science Association ——

i

vafsCapndan-AsnGonden  &Hmew
&L L L. IDTDDRISET

GurLernh stewsdler Wals
gewtflw  srewrs el $Card et
(18,000 au@LEsmses o)
QarGeordatr (10,000 eumLmisat)
aTSmSE GOV, @EsTes
Ao Qg phw - Gerimss @ped
seofled SLLLL o wiey sTpeyssr
Gruvupmeterenw Blwiul Ger
g Qibfspasaiier ellmareurs
Peogdleaflosalargn GRS
&5 2 meuailwed L HpEsaT 7 HUGS
SULUL @eterey. 5
(Fair bridge, 1961, 1963, Thomson,
1989, Tooley, 1987, Vaidyanathan, 1989)

@t Bled mbg 18,000 oyemt®
SEHES P, SHETVSHH D sSTewTL
UG sLdwLLL. Iemeysamerall L
G&®pHsg 100 Do susnyufled @Leb
pULL  GopbEmHes aurulyemi®
6T 6ur a{@;mnwﬂéauup@wm@.
(Prellet.al. 1970, Kolla Biscaru, 1977,)
Gerert, weflés iy 2_ (@60 o
afl merours (Qmuu&rrs\)ﬁ;;) SL &)
WLLL uglugwurs o wrg Gsmom
A méderpg. (Oleman and Robert,
1989) @ &G QarGersdaisre
sLHQOUMBES sTarl LG et DEI.

e oaerrellw FPHurs s
e wipg Gumepg (18,000-

L L th

=]]8==



6,000) eueny wrer &TeliLi@S sefle))
sTp Bt urlsser sLefled eppd
wgat ellener eurs 2wt HemiEet
pilerred GuuiulL foeule
Soyserras wrPlullmédl et per. o gy
swrwrs  sGueflurfe @ ésmeom
&efle) oy FCreflwnalled @\mbg
ks Seaurdulmsdearng. (Brid,
1987).

@ bhspaEEnsd® SUUTEGC
Qsar @\bdlw - GVEmEMW 6wy W
srp BHemsefled sLedwLL b 2wy
Beogdenflajsaflar 2 mealweseflsd
wnm‘mrﬁjséﬁﬂ,@uuwnuﬂ,@y.

Qget @EFSwW-@Feom ms

Gosale Guplameteruuli

“QanCGourflatare” &LHpOUmES
um o L& QU ajset @ HleuenT
G hGsmeareriuL_(HeTerer.
(Kamewwara Rao and Desikan, 1990,
Krigshnarao, Bhanumoorthy, Srinivasa
rao and Rahendra Prasad, 1990, Lo
veson and Rajamanikam, 1987, 1989,
Jinadasa and Katupotha, 1988,
Katupotha and Fujiwara, 1988; Fair
bridge, 1961, Walcott, 1972, Pirazzoli,
1987, Davies, 1987)

Cupehss uesslier wyey
s SuLumLWTEE  CQarent @
defl 5Card et Gar

Cerdlesr asmey sL-H

Qumée Csmm

G rrd@bEu g

=== Jaffna Science Association =

@surs] MEE S
DB

mEss siqw  Blepesmiosemerts (et

urs G get el B Flw
@eoLuileworen  Gpedled @b

SUHLOT M a@;wrreo‘ﬂg,g&@arrmm

Gy sl g i

1. @erdellmbs 18,000 eu@r_.rm
sEHéEG Yerert, sTGeaufl LTS, aug
Bleod u@glseled eurew L
stovBeme  Heoalullmsd et pg.
@ n  sTewUu@w 5L_6‘0é.DLLL_
gereysmerafll Waaw  sTY
vl Esafle) DT PW  HL0SET
BopE @sslet par. BT
Getempw sLpEsmTCwryhd ’ Gleu,
grsHnE UVleatGearrsd oenwb
S pédaipg.

a1Geufl - uTé s BleliuGH
RUUIUD D SOJWeDLL DU
Q& ewt 1. (H & &) e pewr. @&ﬁm@,
FWHdlr Sigdger Ulerey eiewr
sefl 51 DienF BT STTERTLOTSE B\ b
Hmés CouemtGid.

- 2. &rGeufl LMé ST Hemsaie sLe

LUl 2 Wy 2 Wy STPUGH ser
sLelle o paiellL . @4
Qewet weopullet  afl ememoumed
Bleovuruyséser smmE aurg
Qs midl ull e e 0 g

@eredlmbg 7,000 su@x_rw&@
&@ (pesT, (B)erTen mu &SL_@LDL..}* S G

ofl. &r@eufl -urs TP H&nfa,

ez | I () o



10 Fopt @eopaursGs s SHot HpsCarGL. GésTe s
wiLt @ bE mésaib, @) b6 sne STEUENEVWIT & &(H B L (pewsT(h.
ulsd Guiugduled Getmpw 10

uL13:09

Qe mpw S
UL gengeil. 80.0 Bl i
sLoL L& Gsmpey. (80.0
Brer s Dppstsmt
YR HL.60 STEOEDOLITS &
Osremi. Guig Blemwo
yod Qifu - Geres
sy Siewly (el
Bmpg 18000 eumLm
soné@® war LGM sws
£ BossHon)
(LGM:Last Glacial
Maximum)

ut..g}':lo

Qi mpw  SL @
wiL gengel. 100 Bhpi
SL®WLLL SO S
Blenew, - &LHOUmE L
epoth @y ~ Gomiens
Poiugdlsst @i s
UMD,  GpGESy o L
U @eiempw  Seyde.
LE&ar - wmplure &
GBI RLaT Genewor G
&0y plvg Slewllouns &nswrty
LiL_6D.

1200=

=== Jajfna Science Association =



uLghed @erennw Gser @ bSlwr
aflest &emyGuwimypid @wrﬁnm&uﬂeﬁ
aLGuhes semrlurrepd, Guh
@& soICurrl EWWLTS
@\ ®LIL GIL6oT @l:rrr@msn')smjl_'x uGd
S@LD  LOETOTT (HSEHLD @eoL UL
UGS oOmEE  eubgleTerenLoub
SDUTef EBE  Folg W STHE|6T 6T .

GmPESH M AUGLSSH DG 1.0

Qe feresrm  Serailed SLeOL L
2 wiey Sfaflsglessomnd e

pouliu@dl et ).

. UmLT b sLed b F sfli et

eraileruig 6500 aBLEISEHES
(p vt @Q&U@Q&E&aﬂm FEOT
Qg gparegdler 5.0 15 HoiF so
%g)&GasrrL_rres @ m&s Ceouswr(Hid.

u_thell

Blaremmi HL_6d LS
sngei. 50 Blif L6
WLt @mohs  [blenev.
QBG5S o
o pUGUpm oL s

sl & ours

TEOET  SNEEHLD (ST
B Q61 g glemilouns
sremiu@dapa. (@t
o Qmba 1000 eumL_m

SHEHE @ (LTS )

40T b sLeOLL LD IFe
531 aubgseT elleweTours (@6t ile0
@®mbs 6,000 aumLEssT Sjerelled
@e«’rm‘mu_n sV L Sewgl Gupm
Amsdei g Tt m ) Plwi
QL@Q'TGT@. sTeflgnitd  @Le0LDL L
e wie), sTpey UeTaubs TR
safl i @G bGum 6l /& et pewt
stermid Aev  guieyser Gsflels

=== Jaffna Science Association —

& et peor. (Krishnan rao and Desikan,

11990).

@asy. CrraEublumpgl, @)er
puw  @emisnsul et sorGwrrm
sof sl sLelle) pppdlullpss
GouenT QLD 6T&WT ) S(HGHIUS DG @)L
[EEuICE

1
[
ii



5. ppCuremsw Csai@bilwu - @e
mems smrlwry 2 mHeuallwene
(Sg,rra‘s@u':@urr@ SrrCwed ey -
op@mibuneold - welteITt Feysb GBmLit

&t Bleliumed Gumey sLevmed

WPYPSYSESUILL TN &6 WL LG
Hne GCuwe arewriiu@d et per.
@eisuemwiy L Cuna@- Cset
dlpseu Guradled semwbs earey
suevwmssf eflewL_Cw  smemTUIL@LD
e wi Blewrs GouugatTCaGw
@t ey sLedwlL 2 wief
armed urglssUiuLalsene. Gogy
oL dlpsE CsaTCuneEliusswr et
HallGurli@ ojmsallat smyen
wreGa QYSTL UTULD  ouemeTHS
SOOI 6T &TewrLILHeu ST E6Lb

Q& T 61T 6T GUIT LD.

. Ggetefl bHlur-  Gememas
ugdesaled yellsefls arem s
@ILTs  @Lbeunfhésd anigw
& semer Q&u.:sﬁ@m{m&;s"fﬂsuf
aflemereyaGer, @eunder @eatennw
2 Heouallwe) SSTERESS ST ewTLON S

S|enLo | 65T METT 6T 65T GUIT LD

FTsTrewTONS GClges @)hH w -
Qoomemasl UrGgsrmsemer §préew
Curgl mMUGSS, EhSwTemeawb
Qs s @meTE@GL R
Bleotiurevb (Land bridge) Gumev
@rrGuedeurh ST LITLD - b 6T

st Soy srewtiu@d et n gy @) b w -

== Jaffna Science Association ——

Qoom mas e L Cwen L w e
fssooner, QUUIUDD &L DHUBSmE
et 2 meauelwue Hmewemwamer
gt yellgsfls - yellQeueflyymen
QEweT wpenpaet 2ot T&Geou af ermidls
Qamerer (pgujth. yeleur gy efermidlé
CararEpd  Blemowemwul GG @b
Fuw-Geriomas Blews S ewl oysef et
2_meuailwed LrHpEGmeTWD of T E
&& Qamerer gy, &Ceu iy eurs
Gurgivsser efleTEGug GCumre
“@rrwr
e’ weflg PwpHseafler e

YSTHUTOVL 60 VG

LTE SULUULLE . @)SSHmaWw
Iwwly BewiLarew &aaomer
yeilgefls, yalQauellymen GQawest
yopsaflar eflmerairs Csmpmid
Qupp SewlursGa smsLIUL
Couemt@.  Camer Qeutiu Hfsf
et sryenrors Cueib &6 wLLLb
2 whLTeTTe) @etenih HAew  mID
prenthseafled GbBs emwLiy SLed
@6t bl b1l Gib 1Bl emevwyid 67 HLIL

6VITLD.

yellgefl s sreomss g s,
ueGamul L yellw urs, Qeusfliyp
Clewest oo paefl esrmed G sevretl bl w -
@oEms s GenLLl UGS sefl 60
urflu 2 Geuallwed wrHPE S6f
THUL®  eubgisieTer. )b B &L eyser
QuopmsursGeor Blaypbg OClsmeuwtiy
m&El et pet, werfll epiewLw oy Bleur H
D eueriEflwenLbssar LweTTE

—122—



LG UL L. @U DS IDFRISmET S
S5 FTHsLTEE Uwed GQup
Yupnflédet pret. I bsaensul e
ST 6uT

= mw umen” enLoLIenL
2

ool _MISFH SULD UTHSEENET HIENLD

$& QummerTsTy eueriFflenw L@

wgH® elEbuiuGdaipg. oibs
susmawled srerT @BEwTed G
UGS enw
Qurmerrgny Csemeu &®mEH ULweT
u@sss & Gdl T pg.

BENSWL QY sTuTeIL”

FPHBVIHITR  PpHAuSpreud
Slupd SepeaiGamy -

S enL_Cuuyeitan SpgTibuTeVLD

Goqy

&MY

@idureiler Hpses s
uGdeow Cun@s sl UGSy et
@emerssh om HLLCw Crg s
Arsdird GsHlLsher ouu

uemlL. CBTE&&d Loest 6T miT6uem 6
GLTeoauub urég Biflenewtenuiujid
@EwETULSTGLD. SHEDEVLD6ST 68T TIT -
@rrCuedeurd sL_pured GCumeTm
HLULESmET YFTOUTE LoewT HE LT
sewer ewLWIL@GH (Cog #wsdTs
L) Qeupudss @GEmuuseTTed
@eTn 2 s STEE ) HoueT Hen S
Fips @
afl em s @l 6T D gl

yellulwed Sjewwliurs

@ &S LmseflaT (peud &L60
aufluuwenTl uTengsefled  HTTWD
Quiflgib @GmpeusnLdleingl. ()b
wrefler  setellwr@fluled @\mbg
QFertemend@ @) enLufleome gy 1400
Qssre Gsgll
Lsdlermed 745 £.15. 9as GoDbHS
b, ULSTSHTTL GHODaumS

Il Leusnent &TL_(HE 6T g

&.f. ELw.

$HIOD(LPSID SPCUTEHBW HATWD |BL L SFenien Iy
) Q& st en 6ot 1400 Km 745 km
5 a7 6o wir @ Lorfl L — -
@S el b N ersliul L ewTid 1878 km 1332 km
AELLELF ) 2513 km 2034 km
Er & 6u7 63 60T 1424 km 658 km
EEEEGERT) e UL L swTib 1904 km 1260 km
EUGLES
Qa;rrsb&’;§_§rr 2539 km 1909 km

= Jaffna Science Association —

[}
e}
(')
u




LwenT & ST @ n
augmed. erflGQurmet & éseurid, Liwewr
G®pe, Sl BT Y e
aimpusnseafer  ofl® $8, GsTife
simpsailed  af ®s Gumest meneu

CHrw

@) pdlwreneuts QuTMss euengui eomesr

ClLUmmeTT ST BesTenLOS6IT.

Qe msmwl  QuUTDs s
suenTufl 6 auLuGH S pusEseT
silmsflwenLw  eurwiliyent®  (smme
LT b LI 6wt

Caset glew ). UTeLs,

References:

QL bUGT LTeILh, SemeVLDest 6Tt
ewi & FwylGUTE@Gar S mﬂ@g,é\
WemL_ujLb C‘Iurr(ggg (ONGINE:2:2 SUIT S &HELD,
whHmih sedafl, sTETTL, WHSHOULD,
Qarfleomru  Gurerp  gleopaef
b 6Tl BTl (M@ BeTenw Henl s
BOMD. YSHIL6T  SUILHUT6H SSH6rT
aflmsdlumaigeme) &HMLY Y&
@60 aé&gg&,gsﬁa&@& gpu@
ergdumset  @mssGa QFuid et
pevr. (sremtQemtis s1fl oyser, sfeyser,

&L @& PemeLs um &l &@Lb.

I. Cooray, P.G., 1967, 1984 - An Introduction to the Geology of Sri Langa (Ceylon),
second revised edition, National museum Sri Lanka.

~ Curray, J.R and Moore, D.G., 1974 Sedimentary and tectonic processes in the

Bengle deep sea fanand geosyncline. In the Geology of continental Margins, PP. .

617-27.New York : Springer verlag.

3. Eremenko, N.A., 1968 - The tectonic and petroleum possibilities of the southern
partofIndia. mem. gelo. soc. India. 2., 317-6.

Fairbridge. R.W., 1961 - Eustatic changes of sea level, physics and chemistry of

the Earth, 4: pp. 99 - 175 (Pergamon)

U

PP.70-79.

=)

62

..................... , 1961 - The changing level of the sea, scientific Amer., V. 202 (5),

Grady, J.C., 1971 - Deepmain faults of South India. Journ. geol. soc. India. 12,56-

7. Katupotha, J., 1988 (a) - Hiroshima University radiocarbon dates 1, West & South
coasts of Sri Lanka. Radio carbonv. 30 (1) pp. 125- 128.

=== Jaffna Science Association —



10.

11.

12,

13,

14,

15,

16.

17.

.................... , 1988 (b) - Hiroshima University radiocarbon dates 2, West & South
coasts of Sri Lanka. Radio carbonv. 30 (3). pp. 341 - 346.

..................... , 1988 (c) - Evidence of high sea level during the mid - Holocene on
the southwest coast of Sri Lanka, Boreas, V.17,209-213.

..................... , 1988 (d) Evolution of the coastal landforms in the western part of
SriLanka. Geographlcal Sciences, (Hiroshima University), v.43 (1), pp. 18-37.

iaternar

..................... , 1988 (e) - Coast and shelf evolution of Sri Lanka in the O
In Extended abstract of the International symposium on "Theoretical and

Applied
Aspects of coastal and shelf Evolution; Past and future' Jointly with the Inaugural
meeting of IGCP project 274 - Amsterdam (Netherlands) 19 - 24 sep. 1988, 64 -
66.

.................... , 1990 - Sea level variations : Evidence Sri Lanka and South India. In:
Sea level varition : and its impact on coastal Environment ed. G. V.
Rajamanikkam. Tamil University, Thanjavur, Tamil Nadu. India. pp.31 - 52.

.................... ,and fujiwara, K., 1988 - Holocene sea level caange on the south west
and south coast Sri Lanka. Palaeogeogr; Palaeoclimatol : Vo - 68, pp. 189-203.

Kameswaran Rao, K and Desikan, - 1990 - Quaternary geomdrphic evidences for
sea level variations along south Andra coast. In : sea level variation and its impact
on coastal Environment. ed : G.V. Rajamanikam, Tamil Univetsity Thanjavur,
Tamil Nadu, India. pp. 81-96 .

Katz, M.B., 1978 - Sri Lanka in Gondwanaland and the evaluation of the India
Ocean. Geol. mag., Vol. 115 . pp.237 - 244,

Kolla, N and Biscave, P.V., 1977 - Distribution and origin of quatz in the
sediments of the India Ocean. Journ. of sedimentary petrology, V. 47 (2), pp. 642 -
642.-649

Krishna Rao, B, Swamy - Distribution of calcrete in Holocene coastal sediments
from Andhra Pradesh. East coast of India. In : sea level variation and its impact on
coastal Environment (ed).

A.S.R. Bhanumurthy., and Rajendraorasad, P. 1990 - G. V. Rajamanikam, Tam
University publ. No: 131.

= Jaffna Science Association —— ] G



1Q

22.
23.

24,

27.

- Jaffna Science Association ———

Krishna Rao, B. Swamy - A.S.R., and Murthy, P.B, 1990 - Sedimentary
characteristics of Holocence beach ridgés in western delta of Krishna river. In :
Sea level variation and its impact on coastal Environment (ed). G.V.
Rajamanikam, Tamil University. publ. No. 131.

Mc Kenzie, D.P and Sclater J. G., 1973 - The evolution of the Indian Ocean. In
Planet earth, pp. 147 - 58. San Francisco : W. H. Freeman.

20. Prell, W.L. Hutson, W.H. Williams, D. F.Be, A.H.W. ceitzenaure, K. and Molfino,

B., 1980 - Surface circulation of the Indian Ocean during the last glacial
maximum approximately 18 000Y B. P. Quat. res., V 14 . pp. 309 - 336.

. Sclater, J.G. and fisher, R.L,, 1974 Evolution of the east central Indian ocean with

on the tectonic setting of the Ninety east ridge. Bull. geol. soc. Am. 85, 683-702.

emphasis on the tectonic setting of the Ninety east ridge. Bull. geol soc Am. 85,
683-703.

Senaratne, A, and Dissanayake, C,D., 1982 - Palaeo gcographic Reconstrution of
the Jaffna Peninsula, Sri Lanka. Geological society of India, Vol. 1.23.no. 11.

Smith, A.G and Hallam, A., 1970 - The fit of the southern continents. Nature,
Lond. 225, 139-44, :

Tooley, M.J., 1987 - Sea level studies. In : M.J. Tooley and I. Shennan (eds). Sea
level changes. Institute of British Geographers, spl. Publ. Basil Blackwell,
Oxford, 397p. :

. Vaidyanathan, R. 1971. - Evolution of drainage of cauvery basin in south IndiaJ.

Geol, soc. India, V. 12(1). pp. 14-23.

. Victor Rajamanikam, G. Mohan Roa, K., and Rao, T.C.S., 1990 - Inference of

coastal submergence from the study of beach rock of Visakhapatnam. In : Sea
level variation and its impact on coastal Environment ed. G.V. Rajamanikam.
Tamil University , Thanjavur, Tamil Nadu, India. pp. 391 - 410.

.................. , 1972 - Post Precambrian uplifts and regional neotectonic movements
in Ceylon. 24" Int. Geol. congress, section 3, 642 - 54.

I

126==



29.

30.

31,

...................

, 1985 - The Geology structure and rectonics of Sri Lanka and sout!
India. Proc. symposium on Geology of Sri Lanka, Peradeniya, 1983, occasional
Publ.No. 6, Paris, France,

............ sverenny 1988 - Mid - Holocen sealevel changes in Sri Lanka. J. Nat Science
council Sri Lanka 16, 1, pp. 23 -37.
council Sri Lanka 16, 1, pp.23-37

..... ooy 1990 - Geomorphological evolution of the south west coast of Sii
Lanka. Land from evolution since the mid - Holocene period and historical
coastline changes. Natural resources, energy, and science auth. Sri Lanka.
Colombo.

Wolcot, R.1., 1972 - Past sea levels, ecstasy and deformation of the earth. quat. rgs.
Vo.2,pp. 1-14. ‘

— Jaffna Science Association == - ] 7 e

1



Thanking you

JAFFNA SCIENCE ASSOCIATION



s

% -









Harikanan Printers, K.K.S Road, Jaffna.

%4



	1 (1)
	1 (2)
	1 (3)
	1 (4)
	1 (5)
	1 (6)
	1 (7)
	1 (8)
	1 (9)
	1 (10)
	1 (11)
	1 (12)
	1 (13)
	1 (14)
	1 (15)
	1 (16)
	1 (17)
	1 (18)
	1 (19)
	1 (20)
	1 (21)
	1 (22)
	1 (23)
	1 (24)
	1 (25)
	1 (26)
	1 (27)
	1 (28)
	1 (29)
	1 (30)
	1 (31)
	1 (32)
	1 (33)
	1 (34)
	1 (35)
	1 (36)
	1 (37)
	1 (38)
	1 (39)
	1 (40)
	1 (41)
	1 (42)
	1 (43)
	1 (44)
	1 (45)
	1 (46)
	1 (47)
	1 (48)
	1 (49)
	1 (50)
	1 (51)
	1 (52)
	1 (53)
	1 (54)
	1 (55)
	1 (56)
	1 (57)
	1 (58)
	1 (59)
	1 (60)
	1 (61)
	1 (62)
	1 (63)
	1 (64)
	1 (65)
	1 (66)
	1 (67)
	1 (68)
	1 (69)
	1 (70)
	1 (71)
	1 (72)
	1 (73)
	1 (74)
	1 (75)
	1 (76)
	1 (77)
	1 (78)
	1 (79)
	1 (80)
	1 (81)
	1 (82)
	1 (83)
	1 (84)
	1 (85)
	1 (86)
	1 (87)
	1 (88)
	1 (89)
	1 (90)
	1 (91)
	1 (92)
	1 (93)
	1 (94)
	1 (95)
	1 (96)
	1 (97)
	1 (98)
	1 (99)
	1 (100)
	1 (101)
	1 (102)
	1 (103)
	1 (104)
	1 (105)
	1 (106)
	1 (107)
	1 (108)
	1 (109)
	1 (110)
	1 (111)
	1 (112)
	1 (113)
	1 (114)
	1 (115)
	1 (116)
	1 (117)
	1 (118)
	1 (119)
	1 (120)
	1 (121)
	1 (122)
	1 (123)
	1 (124)
	1 (125)
	1 (126)
	1 (127)
	1 (128)
	1 (129)
	1 (130)
	1 (131)
	1 (132)
	1 (133)
	1 (134)
	1 (135)
	1 (136)
	1 (137)
	1 (138)
	1 (139)
	1 (140)

