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ICS
International Centre for Science and High Technology

International Environment Institute of the
Foundation for International Studies

FINAL REPORT

Title: Workshop on Environmental Impact Assessment
and Siting of Industrial Activities through
Geographic Information Systems (G.1.S.)

Dates: 2-6 October 1995
Venue: Gozo, Malta

Organizers/Directors: Mr. Louis Cassar, Executive Coordinator,
International Environment Institute, Foundation
for International Studies, University of Malta,
Valletta, Malta.

Prof. Enrico Feoli, ICS-UNIDO, Trieste, Italy.

PURPOSE

The Workshop was organized with the aim of imp.oving the capacity
of the management of the industry/environment interface in developing
countries of the Mediterranean region by introducing the geographical
information system (G.1.S.) technology and remote sensing techniques. In
particular, the Workshop was addressed to face problems related to
environmental impact assessment (E.ILA.) of industrial and/or related
activities in Mediterranean developing countries (See Annex I).

TOPICS AND PROGRAMME

Th~ Workshop was opened by Prof. Ugo Leone, ICS Project Leader,
who outli~2d the aims of ICS and gave general information or the
relevance of the Workshop topic.

Opening speeches were delivered by Prof. Ugo Leone and Prof.
Salvino Busuttil, Director-general of the Foundation for International
Studies. The Workshop was inaugurated by the Hon. Minister for Gozo,
Mr. Anton Tabone. Following the official inauguration session, the
Workshop was addressed by Prof. Enrico Feoli of IS and Mr. Louis F. Cassar
of the International Environment Institute, both of whom welcomed the
participants on behalf of their respeclive institutions, and then brief the
participants about the expected outcome of the Workshop.




The Workshop started with the presentation of various country
papers concerning the situation of G.IS. applications for E.LA. and siting of
industrial activities.

Some of the participants presented the state of the art in their country
(See Annex I):

- Mr. G. Berlengi: Priority Actions Programme in Split, Croatia.

- Mr. F. Fabrizi, ENEA, Rome, Italy: Applications of G.IS. and related
Activities in ENEA.

- Mr. N. Taspinar, Izmir, Turkey: An Application to Izmir Bay and Cesme
Peninsula.

- Mr. R. M. Sansur, West Bank: Environment and Development Frospects
in the West Bank and Gaza Strip.

- Mr. A. Touzani, Rabat, Morocco: Study of the Pollution of Sea Coast
between Kenitra and Safi Using the Satellite Images.

- Ms. A. Attard Montalto, Valletta, Malta: Presentation of the Euro-
Mediterranean Centre on Insular Coastal Dynamics.

- Mr. M. M. Sarbaji, Sfax, Tunisia: The Situation of the Application of
G.LS. for Industrial Environmental Problems in Tunisia.

- Ms. S. Canna-Michaelidou, Nicosia, Cyprus: The Environmental Impact
Studies: the Cyprus Experience.

- Mr. K. A. Moussa, Alexandria, Egypt: Development and Environment in

Egypt.

Mr. Mario Galea made an introduction to G.IS. After that a lecture
programme by Prof. A. Fabbri and Dr. A. Patrono on Applications of G.LS.
both theory and case studies were given following the enclosed programme
(See Annex III).

They introduced the use of G.IS for E.LA. and decision support
systems for siting industries in the coastal areas. Furthermore, they also
showed examples of measuring coastal changes. The principle of multi-
objective decision support for environmental management was illustrated
by examples and was the basis of the discussions among the participants.
The programme finished with a lecture by Prof. E. Feoli on the use public
domain software for G.IS. and image processing systems and with a
description of real case studies on E.LA. in the coastal area of Trieste (paper
mill industry settlement).

The discussions during the Workshop were extremely thorough,
open, even provocative. Many delicate points were dealt with at length.
Unrealistic expectations from the technology were debated and discouraged.
It was stressed that technology should be commensurate to the needs and
the financial-technological capabilities of the country wher> technolcgy is to
be transferred.




PARTICIPANTS

Thirteen experts coming from Mediterranean countries attended the
Workshop.

The final list of participants is enclosed (See Annex IV).
CONCLUSIONS AND RECOMMENDATIONS

The participants have expressed the interest on such kind of
initiatives and suggested to activate a process of training in G.IS. at different
levels.

It has become clear that GI1S. and E.LA. are still far from being
standard methodologies or conventional tools. It was envisaged that in
future it will be possible to have a smoother transition between G.IS., RS,
E.I.A. and CZM and was recommended that:

1. basic G.IS. workshops should be organized initially, consequently to be
followed by topic-specific workshops covering: RS, E.LA. and Coastal
Zone Management;

2. more practice-oriented workshops should be specially organized for
managers;

3. more workshops should be prepared in cooperation with ICS, ITC and
UNEP at national level with the specific developing country directed
towards scientists or decision makers and planners:

4. workshops similar to the one organized at regional level should be
repeated for promoting .he diffusion of knowledge among different
states and the creation of a network to be used for information and
manpower exchange.




FUNDING

The total budget for the Workshop amounted to a total of USS 35,638
as of the enclosed financial statement (See Annex V).
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BACKGROUND AND JUSTIFICATION

The progress of science and technology, which includes the availability
ot hughly sophusticated systems for data acquisition (based on air borne and
space borme remote sensing) together with the widespread use of personal
computers and powerful workstations, has made possible an integrated
study of the physical, chemical, and biological processes of the air, land and
water systems of the planet.

Field observations and other direct measurements at the earth's
surface, however, must be integrated with the results of careful photo
interpretations and be of guidance in subsequent image processing for image
enhancement and information extraction.

The complementary natur2 of remotely sensed data and of ancillary
data from maps and ground verification is the key to computer modelling
for environmental impact assessment using geographic irformation
svstems (G.1S)).

Industrial Development in Mediterranean areas concerns mainly the
coastal zone and involves a lot of infrastructure buildings. It affects the
landscape in a heavy way and can create contrast between different land
uses.

Mapping and modelling should be seen as inseparable tasks for
information and knowledge representation. Relational database, computer
aided desizn (CAD) techniques. image progressing svstems (IPS) and
geographic information systems (G.1.5.) and decision support systems (DSS)
have to be interfaced in a unique svstem. This svstem will constitute a
necessary scientific and technological interface between the industrial
development and the environment. It provides the possibility to compare
different scenarios of industrial development and thus the possibility to
investigate on different alternatives as the techniques of environmental
impact assessment suggested.

AIMS OF THE WORKSHOP

The main objective of the workshop is to improve the capacity of the
management of the industry/environment interface in developing
countries of the Mediterranean region by irtroducing the geograrhical
information system technology and remote sensing techniques. In
particular, the workshop will be addressed to face problems related to
environmental impact assessment of industrial and/or related activities in
Mediterranean developing countries.
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STRUCTURE OF THE WORKSHOP

This workshop is intended as a training workshop, and it is planned
for dissemination of information about the use of public domain software
in G.LS. and remote sensing data processing.

The Workshop will be organized as a round-table (with a high
training component) in which the participants will present their own
experience in the use of G.LS. and remote sensing. Their experience will be
discussed and compared with the experience of G.LS. applications of the
invited demonstrators who will show how to integrate G.I.S. and remote
sensing techniques on the basis of selected cases studies.

PARTICIPATION

The workshop will bring together for the period of one week experts,
technologists and researchers in contact with the industry. Participation is
by invitation. A maximum of 30 participants will be admitted to the
Workshop coming from Mediterranean countries. Participants are asked to
prepare in advance a short report on the situation of the application of G.LS.
for industrial environmental problems in their home country. This report
will be presented and discussed during the Workshop.

EXPECTED OUTPUTS

The Workshop will be the occasion to reinforce and strengthen the
network already established by ICS with the Mediterranean countries to deal
with problems related to coastal zone management.

The output of the Workshop will be the collection of presentations and
discussions made by the participants.

PROGRAMME

The workshop will deal with a general evaluation methodology with
a wide range of potential applications in the studies of EIA, basically
oriented to the ecological protection and conservation of the landscape. The
irnovative approach of this workshop lays in the development of three
connected stages in EIA:

1) the integration of ecological factors with spatially-distributed data;

' the use of spatial data analysis techniques to etract environmental
indicators;

3) the formulation of multi-objective/multi-criteria decision processes.

The key point of the method used is to develop environmental
impact evaluation techniques. The magnitude of problem is partly lessened
by introducing techniques, such as remote sensing, RS, and geographic
information systems, G.I.S. which provide spatial-temporal coverage and
faster wavs to process the data. The implementation of evisting
methedologies for mapping environmental variables and for automated
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classification of the land use allows to combine field observations with
existing data on maos and with the results of image processing.

The G.IS. represents in this workshop a critical tool for supporting
numerical modelling of spatially-distributed ecosystem processes.

Software tools

A G.IS., ILWIS (ITC, 1993) combined with a spreadsheet, EXCEL
(Microsoft, 1990) and a decision support system (DEFINITE, 1994) will be
mainly used to provide an effective tool for partitioning space for any kind
of spatial model calculations, for storing information and for displaying the
results of the analvses. However software of wide diffusion such as
Mapinfo, GRASS will be also presented.

Spatial analysis and modelling is carried out also with the help of
some special-purpose software, external to the G.I.S. and to the spreadsheet,
which was programmed ad-hoc. Some FORTRAMN programmes were
written to communicate with the G.IS. to analyze and combine the data
lavers stored in the G.IS. (satellite data, digitized topographic data, etc.) and
the data from field observations with the data obtained from published
sources.

DOCUMENTATION
The documents available for the meeting will be:

1) Aide-mémoire of the workshop.

2) Workshop programme and list of participants.

3) Country papers prepared by the participants which will be discussed
during the meeting.

LANGUAGE

The workshop will be conducted in English and no translation
facilities will be available. It is expected that the participants have a good
command of English.

TIME AND VENUE

The workshop will be held at the Ta’Cenc Hotel, Gozo, Malta from 2
to 6 October 1995.

FINANCIAL ADMINISTRATIVE ARRANGEMENTS FOR UNIDO-ICS
FINANCED PARTICIPANTS

For those who will be invited by UNIDO-ICS to participate in the
workshop, round-trip air-economy transportation from the airport of
derarture will be arranged and prepaid tickets issued where necessary,
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Room and board at the workshop venue plus a daily allowance and
terminal expenses will be provided upon arrival to Gozo. Reservation will
be made for all participants at the Hotel T2’ Cenc Hotel, Gozo, Tel.: 00356
536819 Fax: 00356-558195.

The participants will be required to bear the following costs:

All expenses in their home country incidental to travel abroad, including
expenditures for passport, visa, and any other miscellaneous items. UNIDO-
ICS will ot assume responsibility for any of the following costs which may
be incurred by the participant while attending the meeting:

(1) compensation ior saiary or related allowances during the period of the
workshop;

(2)  any costs incurred with respect to insurance, medical bills and
hospitalization fees;

(3)  compensation in the event of death, disability or illness;

41 loss or damage to personal property of participants while attending
the workshop.

VISA ARRANGEMENTS

Participants are requested to arrange for their visa as early as possible
at the Maltese Embassy in their home country. In case of difficulties, please
advise the contact person mentioned below.

CONTACT PERSON

For additional information, please contact Mr. L. Cassar. Further
details about the workshop and trave! instructions will be provided upon
request.

Mr. L. Cassar

Executive Coordinator

International Environment Institute
Foundation for International Studies
University of Malta

University Building

St. Paul Street, Valletta VLT07

Malta

Tel.: 00356-240741

Fax: 00356-230351
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International Environment Institute of the
Foundation for International Studies

Workshop on Environmental Impact Assessment and
Siting of Industrial Activities through Geographic
Information Systems (G.I.S.)

2-6 October 1995
Gozo, Malta

Programme




09:00 - 10:00

10:00 - 10:30

10:30 - 10:45
10:45-12:30
12:30 - 14:00

14:00 - 18:00

09:00 - 10:30

10:30 - 10:45

10:45-12:30

12:30 - 14:00

14:00 - 15:30

15:30 - 15:45

15:45-17:30

09:00 - 10:30

10:30 - 10:45

MONDAY, 2 OCTOBER 1995

Registration of the participants

Opening Ceremony

- Welcome to the participants by:

- the Representative of the Government of Malta

- the Director General of the International
Environment Institute of the Foundation for
International Studies, Prof. Salvino Busuttil

- the ICS Project Leader, Prof. Ugo Leone

Coffee Break

Presentations by the participants

Lunch Break

Continuation of presentations by the participants

TUESDAY, 3 OCTOBER 1995

Introductory session to G.IS.: Mr. Mario Galea,
International Environment Institute of the
Foundation for International Studies, Malta

Coffez Break

Demonstrations: Prof. A. Fabbri and Dr. A.
Patrono, ITC, The Netherlands

Lunch Break

Continuation of Dernonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Coffec Break

Discussions

WEDNESDAY, 4 OCTOBER 1995

Continuation of Demonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Coffec Break




10:45 - 12:30

12:30 - 14:00

14:00 - 15:30

15:30 - 15:45

15:45-17:30

09:00 - 10:30

10:30 - 10:45

10:45-12:30

12:30 - 14:00

14:0C - 15:30

15:3C - 153:45

15:45-17:30

09:00 - 10:45

10:45 - 11:00

11:00 - 11:30

11:30 - 12:30

12:30 - 14:00

Continuation of Demonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Lunch Break

Continuation of Demonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Coffee Break

Discussions

THURSDAY, 5 OCTOBER 1995

Continuation of Demonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Coffee Break

Continuation of Demonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Lunch Break

Continuation of Demonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Coffee Break

Discussions

FRIDAY, 6 OCTOBER 1995

Continuation of Demonstrations: Prof. A. Fabbri
and Dr. A. Patrono, ITC, The Netherlands

Coffee Break

Closure of the meeting:

- the Director General of the International
Environment Institute of the Foundation for
International Studies, Prof. Salvino Busuttil

- the ICS Project Leader, Prof. Ugo Leone

- the Minister for the Environment of Malta

Demonstrations: Prof. E. Feoli

Liunch Break




14:00 - 15:30 Continuation Demonstrations: Prot. E. Feoli
15:30 - 15:45 Coffee Break

15:45-18.00 Final discussions
Cenclusions and recommendations




’ Lecture Program: Fabbri & Patrono

fuesday, October 3, 1995
10:45-12:30 15m
30m
30m
30m
30m
60m
45m
60m
optional

14:00-15:30
15:48-17:30
evening

Wednesday, October 4, 1995

Introduction [AGF]
Theory [AGF+AP]

Case Study [AP]

DSS Introduction [AGF]
ZIS & ILWIS [AP]

EIA hards-on (ILWIS)
=IA hands-on (ILW!S)
EIA kands-on (ILWIS)
E!A hands-on (ILWIS)

09:00-10° 3G 65m E'A hands-cn (ILWIS)

30m EIA hands-on (EXCEL tutcria))
10:45-12:30 45m E!A hands-on (EXCEL)

60m E!A hands-on (EXCEL)
14:00-15:30 30m DEFINITE introduction [ACF]

60m EIA hands-ori ‘DSS)
15:45-17:30 45m EIA hands-cn (DSS)

60m EJA hands-on (DSS)
evening optional  EIA hands-on (DSS)
Thursday, October 5, 1995
9:00-10:30 30m Ceastal Change Study

Introduction [AGF]

60m Coastal Change hands-on
10:45-12:30 45m Coastal Change Fands-on

60m Coastal Change hands-on
14:00-15:45 45m Coastal (Change hands-on

60m Coastal Change hands-on
evening optional  Coastal Change hands-on

Friday, October 6, 1995
9:00-10:45 45m
60m

Industnal Siting Demo [AP]
Industnal Siting Demo [AP]




An Introduction to

Geographic Information

Systems

Mario Galea

Lecture presented ot Ta’ Cenc Hotel. Gozo - October 1995




Introduction

The concepts for storng and organising geographic data on a computer
system was introduced more than 30 years ago However i 1s only during the
past 12 years that Geographic Information Systems have made rapd
advancements both in the technoingical development and application growth
As computer processing power continues to drop in costs more and more
people are becoming aware of new possibiities to exploit therr data tc
produce bette: smarter solutions GIS 1s one of those application tools that
has a unique way of organising and presenting data to the user People can
observe or track specific patterns in therr data and understard therr spatia!
relationships. Such an understanding i1s the basis ‘or more sensitive and
intelligent decision making. In toJday s world, where ali of us are becomng
aware of the environmental issues. it 1s becoming more important to study the
physical variables and the consequential effects when these are aitered In
this respect GIS has been used in several applications such as land planning,
natural resource management, environmental assessment and planning, tract
mapping and ecological research. Apart from these applications GIS has also
found a2 strong market in facilities management such as electrical and water
utilities, municipalities, emergency vehicle dispatching, crime analysis,

market research and several similar apphcations

Recent studies has shown that 85% of the data collected by organisations
every year have a geographical nature or requires a geographical reference.
The most common example is an address which is a geographical reference
of a distinct place on earth Other examples are postal codes, speciic
landmark and boundaries, co-ordinates of sampling points and so on. It is
clear therefore that most of our everyday decisions are influenced by a
geographical element. The scope of GIS i1s help people visualise this element

thus enabling better ungerstanding




What is a Geographic Information System?

Due to the fact that for many years GIS remained as an in-house apphcation
of universities and research organisations before being offered to the public
as a commercial product, it is not uncommon to find different definitions of
GIS These generally range between two extremes from a purely theoretical
definition of a special type of computer-based information system to a more
practical approach whereby the apphcation 1s looked upon as a toos that
perfcrm a specific function A general definition which falls somewhat halfway

between the twc extremes is

"A GIS 1s an integral coliection of databases which directly
reference or are related to geographical data along with the
computer hardware and software to support it and the personnel
which designs, orgamise, update and manipulate the data within

the information system”

This definition establishes the fact that a GIS is an informatior system One
woulc promptly ask "So what's different with a GIS than other information
systems?” In fact a GIS application 1s an information system with the

additional capability to perform spatial operations.

Spatial Operations

Spatial operations, or geographical analysis. means that the data is
manipulated in terms of a geographical reference. For example suppose we
have two tables enlisting the population of countries and another table with
languages spoken in each country. If we want to know how many people
speak English than it only takes the database application to select those

countries which have the value Enghish in the Language fie!d of the
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LANGUAGE table then picks up the population values from the other table for

the choasen countrnies and adds the values

POPULATION Table LANGUAGES Tabk
I
Argentina Argenbna
France France French
urgegingaom ko Undec Kingdom | . Enghass-., .
wnrec iwes untted States Engksh

l T

Matcrung Coume: (fieid)

Fig I An exampic of aspanal operatien

Such an operation can be performed by any database management system
since the linkage between the two tables was performed on the by matching a
particular field within records of one table to another exactly similar field
within records of another table. This 1s called an aspatiai query and can be
handled by any tabular Relational Database Management System A GIS
however uses a geographical reference to match records within tables Apart
from the tabular database system a GIS has also a spatial database. For
example we would like to find the percentage of urban land in the region
shown below.

3 Deveioped Land LANDUSE Table

*Region Land_Use

A /voogianc
L

B Freias

[ Town

D Lake

s} miusta Jore

Fie 2 Anexample of spanal quen

(9]




The first step 1s to look into the LANDUSE Table and select those regions
which satisfy the critenia (in this case C E and G) Next the sgatial database
1s brought up which contains the bouncarnies of all tne regiors and the area
computed from the co-ordinated and the knowledge of the Earth's surface
The boundary co-ordinates can be of any type such as longitude and !atitude
degrees. as long as the GIS knows the relationship between the chosen co-
ordinate system and the Earth's surface.

The above example shows that ke any other informaticn system a GIS
organises databases in tables with an additionai form of tabie to keep record
of the geographical reference that inks the other tables Spatial operations
are performed using these tables and its inherent knowledge of the Earth

surface

Hierarchical Matching

The previous example invoived simple operations since the selection exactly
matched an entire region. It could be argued that if the areas of the regions
where included in the LAND_USE table than it would not be necessary to use
a GIS True, but this was only an example of exact matching. Many times
data 1s sampled in more detail and therefor= more operations are required to

arrive at a selection.

To continue on the above example, suppose we need to know the average
number of people living per household in region C We do have
POPULATION table for all regions, but tie number of households is available
as land-parcel boundaries shown in Fig. 3. The first step is to identify which
parcels fall within the boundary of Region C This implies checking the
parcels co-ordinated and se if they fit entirely within the co-ordinates of the
larger region. The rest of the operation is easy since the population 1s
available in tabular form This operation is called hierarchical matching since
the resulting region 1s the aggregate of smaller areas. 1 e region C was bult

up from all the parcel boundaries that fit into it




POPULATION Tabie

< 5000
0 Y
G 500

PARCELS Table

Parcel_ID Type
100 Residertnt
103 Park
501 Heavy Pant

Fig. 3 Hierarchical Matching

An analogy to exact and Hierarchical matching is a jigsaw puzzie. When
a single piece exactly matcries a8 missing shape in the puzzle we say there
was an exact fit. On the other hand an unfilled shape might require more than

one piece to be filled This example is demonstrated in Fig.

o

- . , '-; :
Iosaw Prace ~ - inttect Rogiof,
Tk e
- - - I
. b
, .
_ * ﬂdnu-ﬂmﬂw ) i
T e _. - . 7 -
— = _ .. Four peeces
) aoe  requied
- - fo fili regon
Exact Matching Hierarchical Matching

Fig 4 Analo;n of exact and hieranchal matching




Fuzzy matching

A GIS 1s able to perform more complex spatia: araiyses Pernaps the mnst
complex and useful i1s that of joining two or more spatial tables. based on
some crnitena. to form another table. Many times the boundarnes defined by
one table do not match larger on.s In this case a GIS wili overlay the
bcundary layers and produce a new layer which is a character:sation of the
others This process often occur in environmentar data since datasets are
coliected at different frequencies and sampling points. Fig S demonstrates
fuzzy matching - nere we want to know which land parcels are hkely to be
most badly hit dunng a flood The data avaiable 1s the iand parcel

bouncaries and the fiood zones scaled at different danger leve's

«and Pzrees

' N\
AN
“/

- .
. .
v v ew . ~— RS

Fig Layenng of non-matchung boundaries

Summary

The widespread of information technology has brought data to the desktop in
quantities far more than ever before. Even though our task are being made
easier by the high processing speeds of today's computers the huge amount
of data stored in them require tools that are smarter than common database
management systems. GIS is a step towards intelligent analysis and

visuzlisation of data bringing a higher level of understanding

GIS can be described as a toc: with the ability to integrate different data sets

through a common feature trat .s their geographical locatior




This makes GIS a powerfui tool for people who have management roles
They can analysz the data visually thus entenng into new dimensions such
as observing peiterns and trends Location of resources can be quickly

identified as wel! as their distribution.

GIS plays a vital role .n many situations where decisions have to be taken
quickly and effectively such as n cases of oil ¢pill emergency response,
dispatching fire trucks during forest fires and organising salvage teams during
fioods In less catastrophic situations GIS 1s used to manage resources.
faciites and utlites. decision making planning, zoming. environmental

impact assessments and environmental research




GIS Basics

in this section we will see how a GIS extends the concepts of a tabular

Database Management System by incorporating a digital map database In a

GIS there are two types of map information:

1. Geographical information specifying the location, size and shape of an
object as well as its relationship to other objects

2 A description of the object

Geographical information is recorded by map features that describe the

object. Like tabular databases these require a set of data types to represent

the features such as roads. district boundaries, houses etc The three most

important data types are:

Point

Line

Area

This describes a feature whose area is negligible, such as
electrical poles, boreholes and manholes It 1s also used to
mark locations that have no area, for example elevation points
and bathymetric values. Because a point is a featureless entity
it is often displayed as a icon or symbol depicting the feature it

represents

This is a set of sequential co-ordinates which are joined
together to describe an object that has a linear feature, but too
narrow to have an area. Examples of lines are roads, streams
and rail tracks. The term line is very misleading since it gives
the impression that the feature is one straight line. Effectiveiv a
line is made from a number of linear segments attached to
each other Instead of line the terms arc or open polyline are

more frequently used.

A line car ailso be used to describe features which have no

width such as contour lines

These describe closed objects that cover a given area

Examples of area features are district bouncaries. lakes, and




countries

Fig 6. shows how points, ines and areas are used to represent map features

Fig 6 A map made from points lines and area datatypes

Sometimes these data types are referred to as vector primitives because they
can be used to build up more complex objects The term vector refers to the
manner by which the compuiter stores and displays the data types.

Storing Data Types

Apart from describing spatial objects by points lines and polygons, we also
need to specify where these are located. This is done by mapping the Earth
surface onto a flat Cartesian (x,y) co-ordinate system. Each point is recorded
as a single x,y location. Polylines are recorded as a series of ordered X,y co-
ordinates and areas are defined by an ordered set of co-ordinates which
define their boundary. Figure 7 illustrates how map objects are referenced to

ground locations
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Fig 7 Map Obiects represented as co-ordinate pairs

Unfortunately the Cartesian co-ordinate system is only suitable for objects
that require uniform units such as metres. When geographical features are
presented on a map they have to be transformed from a spherical globe onto
a flat map. This transformation is a mathematical procedure known as a
projecton. The only problem with projection is that they introduce distortions
such as stretches and shifts. Because of this different projections are used for
different parts of the world, to minimise the distortions as much as possitle.
The most popular projections are Universal Transverse Mercator (UTM),
Lambert Conic Conformal and Albert Conic Equal-Area. Longitude and
Latitude are not a co-ordinate system because they measure features in
degrees from the Earth’s centre, rather at the Earth's surface.

The GIS organises the co-ordinate in a tabular database by first assigning
each map feature a unique identification which is stored in one column of the
table. Another two fields are used to store the x and y co-ordinates. In the
case of polylines and areas the field 1s extended to contain all the x.y parrs.
Fiqure 8 shows how figure 7 is stored in a tabular database Note that in the

AREA table. the first and last point are the same since it is closed
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PREFACE

This document 1s an extract from the course notes of the GIS lectures
presented to the Enviromental Planning M Sc Course. organised by the
International Environmental Institute of the Foundation for International

Studies. University of Malta

Those who wish to obtain more information on the course or would like a full

copy of this document please contact Mario Galea at the ebove Institute
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GRASS
(Geographical Resources Analysis

Support System)

is:

-a raster and a vector GIS (Geographical
Information System);

-an Image Processing System (IPS).

GRASS was developed by the USACERL
(U. S. Army Construction Engineering
Research Laboratory, Champaigne, IL)
and 1is updated with the contribution
from other agencies or individual users.
For this reason GRASS is to be considered

an open software.

GRASS is coordinated by OGI (Office of
GRASS Integration) which provides:
-General Infomation:

-2 E-mail lists;

-Annual GRASS User Meetings;

-the GRASSCLIPPINGS Newsletter.




GRASS

-1s written in C Language;

-1s a  software development
environment for C programmers.

GRASS interfaces with Unix shells
(C-shell, Bourne-shell, Korn-shell),
e.g. through X-Windows.

The shells provide programming
flow control, user input and output,
and use other Unix programs as
subroutines.

GRASS programs can be used with
Unix programs like "awk", "sed"
and "sort".
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State of the Environment 1n Palestine

Ramzi Sansur
CEQHS - Birzeit University
Palestine

The geographical area of Palestine (now Isracl and Palestine) bies in the castern part of the
Mediterrancan basie bordered North by Lebanon and Syria. Fast bv Jordan. South hy
Eavpt and West by the Mediterranean Sea.

The West Bank and Gaza strip which are under Israck mulitary oCupation constitute Wwhat
15 expecied 10 be the State ot Palestine.

The o regens are approximateh 6.000 Km2 in aica. The mountain range lics mosth in
the West Bank.  Military occupation suppresive measures fed to a senous of dererioration
i environmental qualin wver the past 28 vears. Examples are overexploitation. by Israc).
ot Palestinian hmut fresh water resources through overpumping with more than 80>, . the
water being diverted to Israckis. The building of Jewish settlement without environmental
planning or tmpact assessmen: kas caused massive damage o the fragile environment. it
tauna and tlora.

The lack of adequate environmental awareness. as 2 result of the struggle for sunival has
aggravated the environmental situation and further ked 1o the deterioration in the quabin oj
bfe evidenced by poor urban and rural planming. umproper waste disposal and
merexploitation of mineral resources. maink- to supph Israeli massive building endeavours

The use of GIS is w ity infancy Tis limitations are a r=<ul of the lach of data and pour
traiung in GIS techmques. With ume the situation is expected o improve as there 1s an
interest trom the Palestinian Government (PNA) through the establishment of
vicographic Itermation Cemter and  endeavours by some NGO's and  Palestigan
Universities.

Currently very tew projects. it any. pass through an ELA prior 10 final approval The
inferest in environmental affairc among some Palestinians is expected 10 have a poSin ¢
cffect and tum the tables around. in the long term. in tavour of the environment.



A . Touzau:

Study of the Pollution of Sea Coast
between
Kenitra and Safi
Using the Sattelite Images

The development of industrialisation tewn planning and the energetic loss are primary factors
for natural damage Therefore. it is time to reduce or to stop these problems from growing

The largest area of Casablanca located between Kenitra and Safi, in which 80% of
Moroccan Industry s present { Chemical Industry, Phosphate Industry, Oil Industry, Skin
industry and others ) can be seen as the main lecation of pollution due to industry and
human activities

The National Center of Coordination and Planification of Scientific and Technical
Research (CNR). in collaboration with the Ministery of Environment and other organisms. is
planning to study the pollution of sea coast between Kenitra and Safi.

Thus, first there will be an accurate evaluation of damage caused by throwing
industrial waste to the ocean Second will be done a complete inventory of harmful effects
and their onigin. Finally wll be prepared 2 program of momitoring the evolution of pollution
and limit the influence of human activities on the quality of Moroccan coast.

A good way to study such problem is 10 use remote sensing completed by some
investigations in situs By appropriate computer processing satelite data will help in
measering the atmosphere transparency, water deposit, and soil erozion. Futhermore, the
periodic sattelite scanning of area of interest will permit the evaluation of damage according

to time and space

One approach is to use the Remote Sensing and Geographical Information System
(GIS) means to determine the different coastal water masses, their spatial distribution and
temporal evolution

The preliminary analysis by developping the linear regression model. we can show

-The distribution of the water masses along the coast,

-The construction of transportation charts for salinity and suspended matter
along the coast,

-The distribution of the temperature of water along th coast




Developpment of the Soft Interface
between
A Geographical Information System
and an Image Processing System
for Urban expansion

Analysis the expansion of these cities by

-The scanning of the aereal photographes of these cities on several decades,
- Generation of the Digital Terrain Model (DTM). because it constitutes one of the
most important intormation iavers in the GIS.

- Results from remote sensing data analysis form additional input and output data
layers in the GIS. tvpically as thematic map.




EURO-MEDITERRANEAN CENTRE
ON INSULAR COASTAL DYNAMICS

I CoD

ICoD is involved in a number of training courses in
coastal zone management and marine science
which aim, amongst other objectives, to give the
participants a background in GIS - based
applications as well as Remote Sensing and other
monitoring systems capable of building data sets
over wide geographic areas.

April 1995: in collaboration with IOC and MCST:
10 day course for Mediterranean participants
involved in coastal and marine data management;
topics dealt with included GIS-based environments
such as Seaplot and Remote Sensing .

Programmes for 1996:

Training Course on Beach Management involving,
amongst other topics, lectures on the management
of coastal zone data using GIS-based techniques.




Data Processing for a Mediterranean
Automated Environmental Monitoring
Network - MEDNET

The project:

* Development of a network of autonomous
coastal buoy- or pylon- monitoring stations
for  measuring  sensitive  parameters
concerning water quality.

e Data collection by sensors mounted on the
floating stations, with a particular buoy
capable of measuring various physico-
chemical parameters over set sampling time
frames.

e Collected data transferred to the local control
station (LCS) - Brest either by a radio or
satellite link.

* Processed data from LCS made availabe to
Mediterranean control centre (MCC) - Malta:
which will act as central directory of services.

* End users will be connected to MCC via
appropriate software which may be GIS-
based.
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ICoD'’s role in the project is that of production
of the relevant software and interfaces for the
establishment of data communications network
between the various nodes.

ARXRARA R RARARSLRARRARAA R R R R AR AARR ARSI R R RERRR L2 2222243234332 223 Rttt ER RN A AN

Therefore MEDNET is  essentially a
client/server database and will require the
following components:

1. End-user interface:
IBM compatible PC with Windows for
Workgroups + Modem; software will include
a GIS package which incorporates items
equivaient to Visual Basic and SQL
development pakages as well as further
functions for the end user

2. Mediterranean Control Centre (MCC):
100mHz Pentium Server with a serial
communication over a V.34 modem for high
speed transfer. The server will run Windows
NT and SQL server.

3. Local Control Station (LCS):

has already been set up in Brest by MORS.




Data Processing for a Mediterranean Automated
Environmental Monitoring Network - MEDNET

The MAREL project consists of the development of a network of
autonomous coastal buoy- or pylon- monitoring stations for
measuring sensitive parameters concerning water quality. Data is
collected by sensors mounted on the floating stations, with a
particular buoy capable of measuring various physico-chemical
parameters over set sampling time frames and the collected data
will be transferred to the Control Station either bv a radio or satellite
link. The MAREL configuration is a combination of networks
whose nodes are the monitoring stations, the Regional centres, the
Processing Centre and the end-users. Phvsical links between nodes
vary from radio links to public telephone lines. Data will be stored
in both the Regional Centres and the Precessing Centre. ICoD’s role
in the project is that of production of the relevant software and
interfaces for the establishment of data communications network
between the various nodes.

Two phases are envisaged.

1. Short term objective - connect Malta & Brest to establish
prototype link

Long term objective - connection to all other countries
participating in the project, medium used will depend on the
facilities available in each country' and also on the european
telecommunications technology available (VSATs, Modems)
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Therefore MEDNET is essentially a client/server database and will
require the following components:
1. End-user interface:
IBM compatible PC with Windows for Workgroups + Mcdem;
software will include a GIS package which incorporates items
equivalent to Visual Basic and SQL development pakages as well
as turther functions tor the end user
Mediterranean Control Centre (MCC):
100mHz Pentium Server with a serial communication over a V.34
modem for high speed transfer. The server will run Windows
NT and SQL server.
3. Local Control Station (I CS)

has already been setupin Brest by MORS
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THE SITUATION OF THE APPLICATION OF G.LS. FOR
INDUSTRIAL ENVIRONMENTAL PROBLEMS IN TUNISIA

Mohamed Moncef SARBAJI
Environmental Sciences and Reseach Laboratory
National Engineering School at Sfax (TUNISIA)

ABSTRACT:

Efforts are progressing in Tunisia to develop at some governmentaj
institutions and at university, studies and researches related to environment
based oa the application of Geographic information Svstems "G.I.S.”. remote
sensing and ground based information.

The purpose is to provide information to deciston makers.
environmental planners and communoty investors concerning industrial
environmental problems. Such studies are interesting for industrial activities
management. environmental impact assessment and control of pollution.
During several years ago. economy of Tunisia is based on industrial activities
which are using frequent process nct clean enough to prevent eavironmenial
pollution. With the creation of the Miistry of Environment én 1992. new laws
related to environmental protection were adopted. Thus. environmenta!
impact assessment and siting of industrial activities are now studied througn
many projects.

The main goal of these projects is to reduce pollution caused by

industrial activities and to help industrials 1o find out specific solutions.
A clearer understanding of environmental impact of industrial activities is
urgently needed by researches, policy makers and citizen as they seek
solutions for sustainable development of Tunisia through optimum utilization
of natural resources and control of pollution.

B R :

Tunisia has a population exceeding 8.5 millions. Due to its location,
surrounded by mediterranean sea. many industrial activities are establiched
such as chemical industries. refineries. petrochemical complexes.  steel
complexes. textiles, tannine tndusiries..especially along  couavial  zones.
Dumping of indneerial waste water into the sea and underground water will




continue at increasingly high rates unless strictly controlled by direct
monitoring and penalizing.

As the population increases. urbanization expands. Expansion has
strated without monitoring and periodic assessment. This have placed parts

of some highly populated coastal regions at the risk deterioration of public
health conditions.
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Some studies related 10 the application of G.I.S. and remote sensing on
industrial environmental problems will be presented here:

(1)_Marine pollution:

Problems of industrial waste dumping in the marine environment have
tecamie very serious in the last few years. The Gabes Gulf in Tunisia is the

main area under consideration.

Analysis of remote sensing data combined with

A multidisciplinary project was conducted, mainly by the National
Center of Remote sensing. to study the impact of phosphogypsum discharge
(50 million tons discharged over lwenty years). The phosphogypsum is
generated by chemical factories using phosphate as main row material.

field measurements were
uced o describe actval and historical states and begin understanding




alteration mecanisms. Drastic changes have occured in the Gabes Gulf. The
seagrass beds and Caulerpa fields that covered most part of the Gulf are now
restricted to some areas upwards of 10m depth.

(2) Application_of G.LS. in coastal zones:

In order to establish a data base for landuse in coastal zones. a project
called "MEDGEOBASE" has been undertaken by the Ministry of Environment.
Aerial photographs. Spot images and topographic maps are used for this
study. A geographic Information System is built including layers of:

-landcover/landuse
-topography

-industrial locations

-soil and agricultural resources

It is planned that information will be updated regularly as datwa
becomes available.
The system will help decision makers concerning site selection of new
projects. optimum use of resources and beuter contrel of poliution and
management of environment. This hopefully will lead to sustainable
development of our environmen;.

(3) The National Observatory for Environment:

Because of the urban growth and the development of industrial and
agriculwral acuvities, the environment problems are becoming more and
more complex.

However. the Ministry of environment is going to put into service a
National Observatory for Environment and Development called "OTED". It will
be a permanent device of supervision. observation and valuation of
environment aiud a principal source of information.

CONCLUSION:

Researchers working in some universities are often participating at
these projects. In addition to their educational and research responsabilities.
they uct av advisors 1o various fovernmental authorities concerning  the
application of G.I.S. and remote sensing in environmental problems.



STATE GENERAL LABORATORY
Division C
Lab. of Environmental Chemistry I

& Ecotoxicology
Nicor1a, Cyprus. Fax 357-2-316434

The laboratory of Eaviromental Chemistry (I} vas formally
established in 1988, based on a long experience (since 1980)
on the investigation of orqanic residues such as pesticides,
PCB's, phenols etc. in food and water. In 1991 it was
expanded to 1include am Ecotoxicology Unit (a wnique one for
Cyprus), vith the target to develop an integrated approach
(chemical and biological) for research and Ronitoring in the
field of vater pollution. Since beginning of 1995 the Eco-
toxicology Unit has been moved to its own Lab.

The overall ain of the %nvironmental Chemistry (I} and Eco-
toxicology Lab is to contribute sthstantially in
- preventing water pollution, and

- securing the imediate and long-term Safety and
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mltifunctionality of Water resources

Surface waters of the island (mainly dams and ponds), ground-
vater and the main Water-supply systems are under investiga-

tion.

The activities of the Iab are formulated with the goal to
develop the analytical capabilities in order to:-
- identify the profile of any existing Agricuitural
and Industrial pollution,
- forecast future development trends, ard
- to develop and support an Barly Warning System in
the field of Water Pollution

To this effect extensive Chemical Konitoring is implemented,
supported also by toxicity testing and evaluation, Applied
research with primarily preventive orientation, forms a vital
component of the whole system towards early identification of

newly emerging preblems, Development of new methods for the
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determination and ecotoricological svaluation of polln-
tants is part of the research activities., To ensure the cre-
dibility of the laboratory an extensive Quality Control
Scheze has been developed and applied.

The Lab has a highly cualified personnel. The total ¥o is 7,
all are university graduates and 3 of them hold doctorate
degrees. Members of the staff have been trained in Errope
and have long experience (up to 26 years) in the field of
toxic residues. Instrumentation of the latest technology is
available 1.e. computerized mltidetection GC (ECD, FID, PID,
NPD, FID, PSD) and EPIC (PDA, OV, Fluorence, Contuctivity)
vith post colun, columm swicthing and, purge and trap
devices, Gel Permeation Chromatoqraphy, GC/Mass Spectrometry,
Total Organic Balogen (70X) Avalyser, ICP and Atomic Absorp-

tion.

Since 1984 various investigations on industrial and agricul-

tural pollution have been carried out 1.e. iavesticaticrs of
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oil spills and leakages, pollation caused by dye-effln-
ents, and accidental pollution in the water-supply system

ete.

Parameters being under reqular monitoring according to tkeir
area specific importance are :
- PCB's and Pasticides: organochlorines, organc-
phosphorcis,  triazines, N-methyl carbamates,
2,4 D, Alachlor etc,
- VOC§ (Volatile Organic Compounds - 61 ccpounds
l.e. aromatic, saturated , unsaturated halogepated
bydrocarbons, and Trihalomethanes (THis),
- Chlorophenols, phthalates etc.
- Polynuclear aromatic hydrocarbons (PAHs),
- Toxic Hetals (e.q. Pb, Cd, Hqg etc).

Investiqation of polar pesticides and metabolites like Ling-
ron, ETU etc by column switching HPIC, is at the method

developzent stage whilst monitoring of radionuclides wiil
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also be included in the near future.

Bio-oriented fractionation and investigation of fingerprints
and profiles improved substantially the investigational capa-
bilities of cur approach especially for diffused source of

pollution.

In the field of Feotoricology acute texicity testing is car-
ried out with Kicrctox (Photchacterimm phosphcremm) espe-
cially for industrial effluents and bereholes located in or
near industrial areas. Sediments and sludges are directly
tested for acute toxicity by Solid Phase Test, Kntagenicity
testing by Mitator ic alse applied, In additior, combined
toxic effects of various pollutants are under investigation.
As part of an on qoing research, verious mixtures of volatile
pollutants and pesticides have been studied and both simple

additive and synergistic effects were observed so far,

Further develotment of the Beotoxicology Unit as to iralnde
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tests on alqae, dafnia and fish and cther tests for a

more cost-effective testing will be continucusly promoted.

Dr Stella Canna - Michaelidou
Sepior Chemist

For Director State Laboratory
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1. INTRODUCTION

Cyprus, is an island in the East Mediterranean Sea, with
an area of 10,000 square kilometres and an estimated popula-
tion of 700,000 citizens. The population consists of approxi-
mately 82% Greek Cypriots and 18% Turkish Cypriots.

Cyprus is an independent sovereign State since 1960.
However, the Northen part of the island (about 37t cf the
total territory) 1s occupied by Turkey since 1974.

The economy of the islard displays most of the character-
istics of a developed European economy while, at the same time
is preserving conditions of growth, stability and progressive
welfare improvement. The economy depends greatly on the
rapidly growing tourist industry and on the export of agricul-
tural and industrial products to the Buropean Union (B.U.) to
which Cyprus has applied for full membership.

Populaticn growth is on average 0.74% per year. Though
population pressure is moderate in Cyprus, the small size of
the island makes it very sensitive to 1issues of development
and environment. During the last 20 years Cyprus has wit-
nessed the largest increase of its urban population and the
biggest growth of the tourism and the industrial and agricul-
tural sector. These changes have brought about a number of
problems namely increased pollution levels and waste produc-
tion. The intensive agriculture and the use of pesticides and
fertilizers, have threatened the island’s fragile environment

and especially its water resources.
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The Government of Cyprus has endorsed the principles of
sustainable development. It has undertaken a methodical effort
to integrate environmental considerations into those of its

economic and social development policy.

2. ENVIRONMENTAL IMPACT ASSESSMENT IN CYPRUS

2.1 Milestones in its development

Since 1988 and despite the lack of Legislation, it has
been the Government’s declared policy for environmental impact
assessments to be carried out for all major public development
projects. This was considered as an essential step towards the
target of Sustainable Development.

Many projects were subjected to the Environmental Impact
Assessment process. The most significant studies were the fol-
lowing:-

- The construction of Kourris Dam : Impacts on the down-
stream Akrotiri Salt Lake, and on the watersheds of
Dhiarizos, EBzousa and Limnatis rivers.

- The Installation and Operation of the Central Sewage
Treatment Plant of Limassol-Amathus: Impacts on the sea
environment.

- The Construction and Operation of the Vassilikos Power

Station: Impacts on the surrounding area.

In addition, simplified environmental impact assessment
procedures proposed by the Priority Action Plan of UNEP, were

first tested in Cyprus on two pilot projects, namely the Lar-
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naca Sewerage System (sea outfall) and a Marina in Paphos.

In June 1991 an Integrated System for Environmental
Impact Assessment, based on the BEC Directive 85/337 was
approved by the Council of Ministers (Decision 35.700 of the
20th June, 1991). This decision followed a relevant Decision
for the examination of requests for mining and quarrying
licences (Decision 33.485 of the 9th of May, 1990).

The overall aim of the Decision for EIA is to promote
Sustainable Development in Cyprus and pollution prevention.
Special emphasis is given to the :-

- protection of habitats and natural heritage,

- prevention of environmental pollution, and

- prevention of effects on the coastal and the marine envi-
ronment.

Specific provisions for EIA are included in the Framework
Law on the Environment which is expected to be adopted in
1996. This Legislation will be the backbone of the EIA imple-

mentation and will improve its effectiveness.

2.2. 1Imstitutional and Legiclative Framework

Pending the adoption of the above mentioned Law, the EIA
concept is implemented within the framework of three exist-
ing Laws: a) the Town and Country Planning Law and b) the two
Laws on the Control of Pollution of Waters and Atmosphere from
Industrial Sources. These Laws, provide the responsible auth-
orities with the power to apply the concept by requiring EIA

study prior to the granting of a permit or registration.
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A Technical Committee for BEIA (EIAC) has been established
in 1991 with the mandate to implement the Ministerial Decision
of 1991 and to promote further the EIA concept. This Committee
is a Technical arm of the Inter-ministerial Environment Com-
mittee. Members of this Committee are representatives of

various Ministries, Jepartments and Services (Appendix I).

2.3 BEIA: The process

The EIA process is a three tiered approach. In the first
tier, Tier I, screening of projects to be subjected to the EIA
process is done by the Authorities implementing the above men-
tioned Laws. Projects falling in one or more of the following
categories have to be subjected to the EIA process:

- Large projects of the public and the private sector with
an estimated construction cost exceeding 1,7 mECUs,

- Projects located outside local plans, village development
boundaries, animal husbandry areas and industrial zones
of limited degree on annoyance,.

- projects developed in state property, and

- specific projects which were judged by their nature, to
cause impacts to the environment independently of their

location and /or size (Appendix II & Ref BEC/85/337)

In the Tier 1I, a Preliminary EIA (PEIA) is requested for
projects falling in one or more of the above categories. This
is prepared by the proposer and the competent Authnrity and

submitted for evaluation to the EIA Technical Committee

(EIAC).
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The PEIA has to be prepared at an early stage of the pro-

ject’s design as part of its overall feasibility study. More
specifically the PEIA:

a) for a private project has to be incorporated in the

licensing procedure prior to the issuing of Town Planning
Permit or any other permit hecessary for the project
operation,

b) for a governmental/public project it has to be submitted

at the stage of the proposal of the relevant budget prior

to its approval.

Following the evaluation by the EIAC, the PEIA can either
be accepted as it is or after amendments. The project is then

released to proceed further.

For those projects the execution or operation of which is
judged to inflict considerable impacts on the environment, the
PEIA is submitted by the EIAC to the Environment Committee for
further consideration, with suggestions for either substantial
amendments or for preparation of a full Environmental Impact
Assessment Study. In the latter case, terms of reference or a
table of contents for the required EIA are prepared by the
EIAC based on relevant EC gquidelines. The process is schemati-

cally shown in Pig.1
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2.4 The implementation of EIA in Cyprus 1991-199%: Progress

and needs for further development

Numerous projects related to industrial, animal husbandry
and tourism establishments, Dams, Electrical Power Stations,
Marinas, Treatment Plants etc. have been subjected to the EIA
process. Since 1991 , 165 studies have been evaluated 124 of
which had the status of a preliminary EIA and 41 the status of
full EIA. As it is shown in Fig. 2, the yearly No. of studies
has increased tremendously from the year 1994 reflecting the
growing importance given to the impiementation of the EIA con-
cept. The average annual No. of studies is 47 and corresponds
to 1 study per 15.000 inhabitants. This figure is favourably
compared with similar figures from BU countries. (Ref. 8).

Despite this progress, we believe that the implementation
and the effectiveness of the EIA concept has not yet reached
its full potential. Based on our experience the following are
considered as key elements to be further de—eloped.

1) Stcengthening of the Legislation, with specific provi-

8i.8.

2) Development of an Integrated Information Management

System (IIMS) and more Objective Assessment Methodol-

ogies. The IIMS should provide information on the status
of the environment, existing trendc, baring capacities of
various sectors and capabilities for forecasting future
developments and alternativ: scenarios. Computerized

data collection, and retrieving ( i.e. via GIS system)
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vill also allow the identification of intsractions, syn-
ergistic or secondary impacts and vill support eventually

a more rational, hollistic and objective assessment.

3) Integration of BHealth Criteria into BIA and strengthening

4)

5)

g9)

of BHealth component of the EIA. The risks of adverse

health effects and the cosets of avoiding such risks has
to be incorporated intc the BEIA process. A practical
model prcposed by WHO can be effectively applied to this
end in particular for screening secondary and higher
level health impacts. (Appendix III, from WHO 1987,
Refi12). The EIA iz Cyprus has not taken so far a suffi-
ciently broad view of the effects on healtbh of the pro-
posed developments mainly due to the lack of sufficient
data.

Promotion of problem-oriented research to fulfil gaps in

existing information

Development of an effective monitoring, re-evaluation

post-audit and feedback mechanism. The lack of this
mechanism constitutes at the present one of the weakest
point in our process, and

Continuous training of all those involved in the pro-

ceso.

In addition to the above practical measures, the imple-

mentation of EIA has to be gradually sh'fted towards the
level of policy making and strategic planning. This will be a
step forward for a more integrated assessment and sustainable

development. The concept of the so called Strategic Environ-




-10-
mental Asseessmemt is already promoted within the European

Union and a new Directive is expected as an ocutcome.

3. CONCLUDING REMARKS

During the last years 5 years it has been a remarkable
development in the implementation of EIA in Cyprus, which des-
pite its deficiencies can be favourably compared with what i
going on in other european countries. The State General Lab-
oratory as a Member of the EIA Committee, is contributing
towards continuous development of the BIA, particularly of its
components related to the assessment and prevention of envi-
ronmental pollution and impacts on Public Health. In addi-
tion, the State General Laboratory with its broad range of
expertise, research and monitoring activities is an essential

source of information for EI2 studies.

The Protection of Public Bealth and Environment is not
only a national priority, but is also an international one.
The aim of sustainable development of our planet and the dream
for a Healthy Universe are difficult but achievable tasks.
International cooperation and understanding are essential pre-

requisites for their achievement.

Cooperation in the field of EIA, promoted and reinforced
by international Organizations {like UNIDO, UNEP, WHO etc)
will promote mutual understanding, transferring of knowledge,

and at the same time will bring about a more cost - effective
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use of resources. I believe that this Workshop on the imple-

mentation of GIS systems as a tool for EIA » organized by the

ICS of UNIDO and the International Environment Institute of

Malta, is a step forward to this target.

I will end my presentation with an abstract taken from a

UNEP publication on BIA, in 1987.

“EIAs mean better, more successful projects; they are a

good investment in the future for hoth the developer, the

economy, the environment and the society.”
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APPENDIX I

Members of the EIA Committee

Environmental Conservation Service (Secretariat)
Ministry of Health 3. Ministry of Commerce and Industry
Ministry of Labour and Social Insurance

Ministry of Public Works

Ministry of the Interior

Planning Bureau

Department of Town Planning and Housing

State General Laboratory

Cyprus Tourist Organisation




APPENDIX II

Type of projects subjected to EIA

Independently of their size and/or location)

- Tourist installations and residential building complexes
covering an area of more than four hectares

- Aguaculture projects

- Coastal camping sites

- Recreation areas and sporting facilities covering an

area
- Coastal improvement and protection structures
. - Ports, marinas, fishing shelters and breakwaters
- Wastewater and sludge treatment plants

- Solid and liquid disposal areas
- Toxic and hazardous wastes disposal areas
- Animal husbandry areas

- Hospital installations




APPENDIX III

Health and Safety
Component of
Environmental Impact
Assessment

One of the fundawental considetalions e Ue
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The EHIA model

by WHO
I. Assess direct impacts on environmental pararzeters,
2. Assess {ndirect impscts on envisonnmental parameters.
3. Screen environmental parameters wvhich have 3 health

significance (environmental heaiih factors).

4, Assess increase of expcsute.

5. Assess increase in risk-group populations.

6. Assess heslth impacts (sortslity and morbidity).
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Dewelopment and Environment in Egypt

Khaled A. Moussa

National Institite of Oceanography
& Fishenies

Alexandna, Egypt

In a country with a rapidly growing population of about 65 millions. development 1s a must
that cannot be escaped. On the other hand. it 1s the role of academua and rescarch centers
to maintain balance and find solutions for contradictions between developmeent needs and
environment prote;tion requirements. These two facts have been realized since the early
1980s in Egypt and have resulted in a progressively increasing collaboration berween
different institutions at all levels toward the achicvement of the national goal of "enhancing
development and saving environment”. This has culminated in 1994 through the issue of
Environment Law (Law Nr. 4, 1994) and its exccutive rules. This Law has given authonty
in all matter relevant to environment to the Egyptian Environmental Affairs Agency
(EEAA) located in Cairo with local affiliated boards in all governorates of the country. In
fact, the EEAA has been cestablished and acting since the carly 1980's. Under the
Environment Law. all new projects are obliged to couduct ELA in advance for beencing.
The ELA’s are evaluated on scientific bases and modified, if necessary, to comply with the
rules and regulation: szt by the law. The existing firms has been allowed three years 1o re-
adjust their situations according to the law. Crimuinal penaltics have been set for violation
of the law. :

In 1989, the National Institute of Oceanography and Fisheries has been re-organized to
include the Mediterrancan, Red Sea and Inland Water Branches. By law, it is a non-profit
rescarch organization and is the national expertisc house in ail matters relevant to the
maintenance and development of the aquanc cnvironments of the State. In fact, the
National Insututc of Occanography and Fishenes, Alexandna has bcen established and
working with the aquatic cnvironments sincc 1918. With the beginaings of the 19907,
however, it has reoriented its activities to be more consistent with development
requirements and the new approaches in CZM. Thus, about 30 EIA studies have been
conductcd during the period 1990-1995. These compnised actinvitics ranging from tounsm
through oil exploraticn and production, to harbour's installaion. In order to enhance its
capabilities. It has established PC platform for image processing and GIS application in
CZM. Such an approach would be very useful in a couatry with coastlines of about 2.500
Km long that are almost exclusively non-developed yet.

Although RS techniques have been introduced into Egypt since the mid 1970's, it was until
very recently when the GIS techniques have been introduced. In a study for the potential
impacts of accclerated sea level nsc on Alexandna Governerate. El-Racy et al. (1994)

obtamned the following results.
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ENEA (ltalian National Agency for New Technology, Energy and the
Environment)

ENEA is the Italian government agency responsible, under Law 282 of 25 August 1991, for
the areas of new technology. energy and the environment. Its two fundamental tasks are to
conduct research in these areas and to diffuse the results nationally.

More particularly, ENEA's activities involve:

* research. development and testing of innovative t.chnologies and equipment, and transfer
of innovations to industry and agriculture;

*development of technologies. equipment and components designed to exploit renewable
energy sources and to save energy, and stimulation of demand for them: design,
construction and testing of demonstration plants:

*rescarch and testing of innovative nuclear reactors possessing greater inherent or passive
safetv: dismantling of fuel cvele systems in earhier gensraticn nuclear power plants:

“research on nuclear fusion in extensive collaborat.on with the Italian and international
scientific commumtes;

*environmental surveying and monitoring; research and assessment of the impact of
productive activities of the human and natural environments; development of advanced
technologies and new products with low environmental impact.

In addition, ENEA is responsible for the licensing and control o™ ail operations involving the
peaceful use of nuclear energy: these acuvities are conducted by the Department of Nuclear
Safety and Health Protection (DISP).

The Agency, which has a staff of around 5000, is present throughout ltaly. operating nine
major Research Centres and a number of smaller facilities.
ENVIRONMENT - The purposes of ENEA's activities 1n this area are to:

*charactenze the morphological and functional aspects of the environment in relation to local
human activitic.,

*study the effects on man and the environment of harmful substances resulting from
economic activities;

*develop and promote innovative technologies for the health and environment sectors;

*assess and reduce environmental impacts in industrial and residential arcas, in part by
developing advanced technologies:

“heip plan actions aimed at recuperating ccosystems or safeguarding arcas under by
environmental threat;

*ascertain the status of the Mediterranean marine environment, in part by testing advanced
technologies:

*contribute to rencarch, particularly in the Mediterrancan arca. on the effects of the energy
cycle on global climate.




ENEA ENVIRONMENTAL SERVICES
(Technical-scientific services for public administrations and industries)

* EIA and SITING
-Studies and :ntervention of specialized equipe.
-Production of software.

* AIRBORNE REMOTE SENSING

* DEVELOPMENT OF SYSTEM FOR CONTROLLING AND SUPPORT TOQ DECISION

(Atmosphere)

* ECOAUDIT and ECOLABEL
---> land knowledge ---> SW for siuing and GIS (sintesi)

--->activities control ---> for managing flux of matters and goods (proper)

--->environmental resources recovery ---> SW for optimizing




APPLICATIONS OF G.I.S. AND RELATED ACTIVITIES IN ENEA
(Knowledge)

CONTROLLING (MONITORING AND ANALYZING ECOSYSTEMS)

Coastal lakes and lagunes:

Analysis (soil, water, air, vegetation, fauna, etc.) bv direct on-site measurements.
Mdelling of typical phenomena (pollutants diffusion in the ecosystems); eutrophization of
lake ard cyclical anossic cnsis; coastal erosion; hydrodinamic of water movements, vtc.).
Monitoring main environmental paraneters (in real time) in order to control systems and to
support decisions.

Remote sensing and operation of remote monitonng statiors technological development
Examples: Venice. Comacchio/Delta of Po river/Caprolace (Latina)/Orbetello
(Grosseto)/[New activity: coastal lakes in Puglia region].

Seas and coasts:

Analysis (--) by direct measurements.

Modelling (Hydrodinamic for great masses and ior close coast systems. /---/)

Monitoning by cyvclical measurement campaign:

Technelogies development

Examples: studies of erosion and pollution for various ltalian coasts/data base on
Mediterranean Sea weter all a round ftaly.

Parks and termtories of particular biotopical and naturalistic value:

Analysis (---)

Modelling

Monitoring

Examples: Brasimone area, Pollino park. etc.

Urban Areas:

Modelling and analyzing phenomena (air pollution. vehicular traffic, warming-up and local
climate) of interest;

Monitoring (Big probiem!!! Measurements in real time mixed with statistical model and
algoritms [i.c. air quality -->meas poliutants, level of traffic. emissions by vehicles and
heaVfreezing plants/sodar meas. Classification of climute and air stabiliy condition.
metedrological prediction for local area -->knowledge of environmental matrix and
possibility of control and mitigation}

Monitor:ng urbanization and modification of towns (more sophisticated form of G.1.S.)
Controlling and mitigating of effects of human activities:

INTERVENIMG AND MITIGATING EFFECTS (BUSINESS)

G.1.S. for management of productive activitics (transport. waste disposal. goods and
maienials fluxes over a specific basin)

G.LS. for control and support to decision for public authosities (traffic, ecosystems.
natural emergency).

G.LS. for ELLA. and SITING
(landfills and incinerations plants siting {main problem now in ltaly], energy production
plants. commercial centers, ele.).




* G.LS. and eccbalance for ecosystems and activity ( industnal/antropic) districts.

* G.LS. and remote sensing data base x following the development of human activities and
D ‘ g 4
their impact on environment.
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The Priority Actions Programme (PAP),
impiemented by the Regional Activity Centre (RAC)
in Split, Croatia, is part of the Mediterranean Action
Plan (MAP) of the United Nations Environment
Progremme (UNEP). Although PAP acts as one of the
MAP Centres since 1978, it is a national insttution
with the budget and mandate to carry out a certan
number of MAP actwvi.es in coastal areas of the
Mediterranean Sea.
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PAP is an action-oriented organization aimed
at camrying out practical aclivities which are expected
to yield immediate results contributing to the
protection and enhancement of the Mediterranean
environment, and to the strengthening of natinnal and
loca! capacities for integrated coastal zone
management. PAP cooperates with a large number of
crganizations in the UN system (UNEP, FAQ, IMO,
UNESCO, FOC WHO, 1AEA, WTOQ. UNDP), financal
nstitutions (World Bank, Enropean tnvestment Bank),
other international organizations (European Union,
Council of Europe, IUCN. etc), as well as
irtemational institutions and consultancy companies.
PAP is also successful in aftracting funds from other
sources outside 'JNEP/MAP which are used for the
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Medderranean region.

The principal aclivity of PAP & integrated
Coastal and Marine Areas Management (ICAM)
within which, over the past ten years, a clear
methodological approach has been defined, and a
large number of pians, projects and studies prepared.
The interdisciplinary and multudisciplinary nature of
ICAM, as defined by PAP. was strenghtened by the
complementary elemenrts of PAP pedtise,
composed of several priority actions :mplemented in
the entire Mediterranean with the participation of
atmost all Med#erranean countnes in each, as well as
of relevant UN agencies and numerous intemational
organizations and highly renowned expents.

A medreval palace i the histonc centes of Spit (Croata)
now housing PAP/RAC offices
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Priority fieids Priority actions

Human settie nents 1 inteq” ated planrung and management of Mediterranean coastal
zones

2 Rehabiltaton and reconstruction of Meddterranean histonc

settier ~ants
Land use planning in earthquake zones
Sold and Bqusd wastes managernent

Water resourcs S Water resources management in Mediterrane:an islands and
water deficient areas

Soit protection 6 Promotion of sod protection as an essential element of the
environmental protection of Medterranean coastal zones

Tournism 7 Develnpment of MediterTanean tourism harmonized with the
environment

Aquaculture 8 Environmentally scund management of Mediterranean
aquacuiture

Renewabie sources of energy g Application of renewable sources of energy in Mediterranean
coastal areas

10 Appication of a practicai procedure of Environmental impact

Assessment

PAP's work is characlerized by an iniegrated Information System (GIS), Environmental Impact

approach to the solution of complex problems of the
coastal zones, and is camed out by mullidisciplinary
feams of experts which cooperate with the local
institutions and experts, and contribute to the
strengthening of the institutional capacities of the
countries in which PAP operatcz ~ valuable
methodological tool prepared to this end are the
Guidelines for Integrated Management of Coastal
and Marine Areas prepared for the Ocean and
Coastal Areas Programme Activily Centre of UNEP.

Othe tools used io facilitate the preparation of ICAM
programmes, plans and projects are Geographic

Assessment (EIA), Ciamying Capacity Assessment
(CCA) for tounsm, economic instruments, etc. These
tools are adapted to the conditions prevailing in the
majonty of Mediterranean countries.

The PAP's integrated approach has been successfully
tested in Coastal Area Management Programmes
(CAMPs), a specific and advanced form of
cooperation of all MAP components with national and
local authonties and institutions in selecled coastal
areas
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MAP COASTAL AREA MANAGEMENT PROGRAMMES (CAMPs) H
Definition:
A form of advanced collaborabon with national and local authonties and institutions based on prncipies of sustainable
development and integrated coastal area man:gement
Main objectives: « to introduce or develop the process of integrated planning and management of
Mediterranean coastal areas
s to contribute to & sustainable development and snvironment protection
“Botiom-up” approach: * methodological framework
= piot aress
s wider application of results and experiences obtained in pilat sreas
CAMP phases:
1. Preparstory: * dste colection
= upgrading of capacities
=  environmentai knowiedge (assimilative capacity, identification of problems,
! climatic impacts)
* programme formulation
2. implementstion: e data base
s training
s coastal ares 3cenarios (development, climatic changes)
« integrated planning anj maragement studies (resource evaluation. impact
: assessment, tevelopment outlonk, immediate and long-term mitigation
< measures;
. * programms of an integrated pian
! 3. rollowup:  preparation of an integrated plan
! = implementation
' * monitoring
R * re-evaluation
i

Over the period 1990-1985, PAP has been
invoived in the following CAMPs: "The Kastela Bay”
(Croatia), “The Bay of lzmir® (Turkey), “The Island of
Rhodes” (Greece), “The Syrian Coastal Region®, and
“The £.93nian Coast”. Another two ("The Area of
Fuka® - Egypt, and °"Sfax” - Tunisia) have been
recently launched.

The Kastela Bay is located at the eastem coast
of the Adratic Sea, in the immediate vicinity of the
town of Spiit. It is one of the Adnatic areas which have
suffered intensive degradation due 1o uncontroiled
dcvelopment of industry, and fast growth of
surrounding villages and the town cf Split, as well as
to a total absence of adequate measures for the
reduction of urban and indusirial poliution. The
principal objectives of this project were: to complete
the knowledge on the causes and consequences of
pollution; to identify prerequisites for treatment and
discharge of urban waste waters into the bay and the
adjacent Brac Char:nel, to contribute to the solution of
the water supply problems; to introduce GIS; and to
develop a concept of urban waste water collection,
treatment and disposal. The World Bank and METAP
offered a partial support to the pregramme which was
used for the preparation of the conceptual design of
the waste water management system The results of
the MAP project, and the results achieved throuah the
WB contribution, served as an input 10 a larger
riational project related to the rational management of
the resources of the Kastela Bay area.

A view of Spit and the southeast part of the Kastela Bay
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The Integrated Management Study for the Ares
of:znﬁris!heﬁnalmﬂpudolCMP'Tho&yd
lnnir".Thewbationammmeayonmihas
the population close to 1.5 miltion inhab#ants (1990
records). Numerous industrial activities impact heavily
on the environment and, in particular. on the water
qQuality of the Bay and the shore areas. Since the
1960s, the urban growth has been devouring the
Space of the metropolitan area regardiess of the vaive
ofitsnaturalresourus.oneofitsmosteviden:
consequences being the indiscriminaste oocupation of
urban land for Mlegal housing. Its principle objective is
to help the national and local authorities to change the
existing trends of giowmth and development, and to
check further environmental degradation, resource
depletion and various pollution-related damages by
implementing the ICAM process simed to achieve
sustainable development in the area.

CAMP "THE 8AY SF IZMIR”
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One of tne most valuable outputs of CAMP
"The Syrian Coastal Region® is the Coastal
Resources Management Plan based on the findings of
a preliminary study which identified the main
environmental problems and provided guidance for
sustainable developmen’ of the region. The Coastal
Resources Managemert Plan is addressed 1o the
Syrian authorities, decision makers and institutions
with the aim 1o promote the policy of rational use and
protection of Synan coastal resources As 3imosi ail

CAMP "THF. SYRIAN COASTAL REGION™
SUITABILITY MODEL FOR URBAN/RI & i} GROWTH
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vital rescurces of the region (water, agncultural land,
infrastructure, large urban settiements, natural and
cultural values) are located in a comparatively narrow
coastal zone, the Plan focuses on the sea. the ccastal
stip and beaches. The Plan has succeeded 1o
introduce a planning concept which is sympathetic to
the sensitivity of coastal resources. One of its .
objectives is to prevent /ibbon developments along
the coastline. Basing itself on the principles and
philoscohy of sustainable developmemt, the Plan
recommends the relevant maragement and protection
measures, particularly in the domain of land and sea
use, aiming t0 save the endangered resources and

enable their property cntrolied e<ph.siation.

“White Ciiffs” - a protected section of the Syrian coast




The istand of Rhodes is one of the most
important tourist destinations of Greuce and of the
entire eastem Mediterrancan. intensive develogenent
of tourism resulted in tourism becoming the dominant,
if not the only economic activity in the island,
overbuilding. and complete saturation of some parts
of the island. while the plans of tourism development
were oriented to a further intensive and uncontrolled
development. In such a context, the MAP CAMP was
given the following objectives: (0 prepare a sectorial
analysis of all available resources (water resources,
‘raddtional and renewable sources of energy, canmying
Capacty for tourism, areas of special histonc of
natural value). and to determine the degree of
environmenial poliution (monitoring of the adjacent
ses, liquid waste management system). The results of
the project were presented in the integrated Planning
Study for the Island of Rhodes which envisages,
among others. a moderate, sustainable development
of tourism. and strengthening of other economic
activines, and defines water resources and bquid
wasle management systems for the island. The
second phase of this project, still in course, is entirely
financed by EIB-METAP
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Partly owing to Albania's long economic and
social isolation, fts coastal environment s still
relatively intact. However, some localized coasta!
areas are already severely impacted by human
aclivities which are negatively affecting both human
helath and degrading the praductivity of manne and
cuastal ecosystems. CAMP "The Albanian Coast”
focuses on the coastal region of Durres-Vlara which 1s

expected to take the heaviest development pressures,
and where competition over the silocation and use of
ccastal and marine resources, ncluding spece, is
lixely to be the severest. The major objectives of the
Programme are to propose the management of
Coastal resources on a sustainable basis through the
process of integrated planning and management, and
to provide guidelines for eliminating the tand-use and
other problems this coastal region is faced with.
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Owing to their very extensive expertise, PAP
and Dobbin Milus Intemational (DMI) have been
entrusted by the World Bank to prepare, as a joint
venture, an overall Coastal Zone Management Plan
for the remaining two Albania’s coastal regio.s - the
North and the South Regiun. The principle gosls of

Shengji harbour and beacr 11 AlLania's North Coastal Region




this Plan are to ccntribute to: (a) biodiversity
protection of marnne and terrestnal environments; (b)
tourism development; and (c) institutional capacity
building. The Plan proposes a general strategic
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framework and specific sreas and calegories of
protection, identifies tourism development by type and
zone, and recommends actions ftowards the
improvement of ‘egal. institutional and capability
Structures.

Ksamik Bay - Albania’s South Co~..al Region

The principal advantage of PAP is s
experience in carvying out ICAM projects. Small.
but competent and highly efficient staff in Split proved
capable of simultaneously creating, organizing and
implementing a large number of varnous aclivities
(projects, missions, meetings, seminars, workshops,
training courses), as witnessed by high acciaim from
Mediterranean countries. Also, in the implementation
of large projects and complex tasks, PAP makes
working connections with other institutions with
commendable ease, even outside the MAP
framework. PAP gained experience and proved
efficiency in managing projects financad by ihe World
Bank (Coastal Zone Mansgement n Albania) and
European Inavestment Bank within the METAP
programm.e (Kastela Bay, island of Rhodes)

Un the other hand. the PAP’s reputation in
ICAM exiends beyond the Mediterranean region,
which prompted UNEP to engage it as the leading
institution for the ICAM programme for the Eastem
Africa (UNEP in cooperation with FAO, USAID and
the University of Rhode isiand, USA) and for Western
Africa.

Beach rocks anc sdnd dunes of Xai-Xai a2 cosslal area - MoZambigue
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Priority Actions Programme:,
Coastal Area Management Programmes,
Cverview of GIS Related Activities:

m

In the period 198Y-93, the Mediterra "ean Action Flan {(MAP) has been implementing four Coastal
Areas Management Programmes (C: MPs): The Kastels Bay. ihe Island of Rhodes. The Bay of
lzmir and The Syrian Coast. Prionity A, tions Programme (PAP) has been participating in activities
which iall within its terms of reference. One of the most important activities within each of the
above CAMPs was the preparation of the 'ntegrated Planning Study, covering a selected coastal
area As a separate a-tivity within the four an-going CAMPs, training was organized on GIS and
PCARCZ INFO One of the outputs of this activ 'y 1s the development of GIS applications supporting
planming activities within the CAMPs. This fepon presents final synthesis of the experience gained
in the training programme. Apart from the final reports for each of the four CAMPs. which were
prepared using site-specific approach, in this document a topic-specific approach is used

The p-ARC/INFO software (to be used on non-commercial basis), IDRISI software, and a j2art of
the hardware zquipment in PAP GIS lab were acquied by kindness of Environmental Systems
Research Institute (ESRI), Redlands, USA {manufacturer o. PCARC/INFO). United Nations
Envircnmen: Programme - Global Resources Information Database {('UNEP-GRID;). Nairobi, and
Unitea Nalions Institute for Tramning and Rese3rch (UNITAR), Geneva Furthermore. UNEP-GRID
ang UNITAR crned out the GIS traiing programme in Spitt within the CAMP ‘The Kastela Bay”
Foi the maining programme wathin other three CAMPS. PAP, UNITAR and UNEP-GRID , ovided
PCARC NFO software. while Iocal authoriies provided hardware equipment

The re<ults of the activities within the four 0n-going CAMPSs can be sumimanzed as folows

* A GIiS lab was established:;

* The local GIS team was trained on GIS and PCARC/INFO;

* A GIS database was prepared, covening environmental, socio-economic and resource data,

» Forthe needs of the Integrated Planning Study. a pilot-application was prepared and developed
by local GIS and planning team.

Training programme on GIS within the four MAP CAMPs “vas generally carried out in the following

phases

» Basic training course (introduction to GIS and pcARC/INFO for 'he leaders of local GIS
{r3ms),

' Fromty Atons Fregiamme/Regional Achvity Center, Spit, Croalia, tel 385-21-43-493 fax 385 21-

351677
" Fiepared by Gopko Berlengi, PAP/RAC Consultant for ICAM and GIS
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o Firstfollow-up (data input and ed:ting for the pilot-application);

» Second mission (lraining course - spatial analysis and maodeling, cartographic progucaon
Work cn the pilot-application);

« Second follow-up (spatial anzlyses for the needs of the gilot-application. Preparation of plotter
outputs),

« Third mission (work on the pilot-appiication);
« Third follow-up (final vsork on the pilot-application);
+ Fourth mission (raining course on advanced capabilities of pcARC/INFO);

« Final mission (presentation of the results of the training programme and final report to the
representatives of loc al authorities. Discussion on and evaluation of the training programme).

A number of GIS pilot applications were undertaken as a part of training programme targeting to
support planers’ activities within the context of the Integrated Planning Studies preparation. They
were of two broad types: problem-oriented and inventory-related applications.

Problem-oriented applications could be viewed as one-time analyses or simulzlions of a
specific problem within the area in concem. Such apphcations do nol always require a large
database. but a greater flexibility of its use. Problem-onented applications developed during the
traning programme are’ Regional Scale Urban Suitability Model for the Area of Izmir. Suitability
Analysis for Tounsm Develcpment (Rhodes), Madel of Attractiveness for G-owth/Development
and Potential Impact upon Coasta! Zone Resources (Syna), Site Qualily Assessment within the
Histonc Core of Sr'it (Kastela Bay). and Application of GIS for Valuation of Soils for the Study

Area around Trogir (Kastela Bay).

In that sense, the regional scale urban suitability model for the area of lzmir was undertaken
as a part of the Integrated Planning Siudy preparation (CAMP "The Bay of Izmir"-Turk2y) The
madei anred at the assessment of the land suttability for urban development within the lzmir area
its purpose was 1o support the phase of the early evaluation of urban development possibilities
within the area under the concem. The final result of the model is given in Figure 1.

The basic concept of the mode! was defined by anaiysis of interactions between the threa sets of
mutudi'y related factars locatizns. develcpment actions and environmen?al impacts. These factors
may be comb.ned in several different ways to denve al least three types of models. In this case
the developmental action (urban growth) and environmental effects that should be minimized (loss
of ayncultural land. deforestation, water pollution) were known, so it was possible to define the
cntena and then to evaluate and map the mos! and the least sutable locations

The e. 3. :on was made by means of den'fying the set r spatial factors whose cumulative
effect detennine the ¢ gree of suitability cf sile for urban development In keeping with the defined
deveicpmental act:on and environme ttai effects of the proposed model, the followig factors were

chosen

» site slope,

e soil fertifity:

e terrain stability;

+ land cover types.

e distance from ro3ds and railroads;

o distance from the existing sewer and water supply syslem,

waler protected areas.

Since land variabies are not, in reality, all equally impo..ant in detemmining site suitability. so the

odei, in order to ve more reliable, should incorporate varying degrees of their ymportance or
wrights At the sam: time, it was learned that the manipulation of different weights with = anual
corlays enould be rather cumbrisome Consequently the suttabdily modeling proce., was
completely performed within Gi3 framework In this case, the usefuine -« of GIS was rerognized
theough ats abilly .0 cross correlate spabally distnbuled fa tors ang relaled atinbutes and to

. 2.




perform with ease relatively complex quantitative measurement Jf site suitabilily. This is, among
others, on. of the major advariages that GIS holds over manual techniques.

The second example includes the suitability anzlysis for tourism development This apglication
was developed as a part of the Integrated Flanning Study preparatior for the 'sland of Rhodes.
and represents a preliminaiy <:te selection analysis searching for “free” areas which are suitable in
size, shape and position for tourism development. The application is illustrated in Figure 4.

The starting point for the analysis was an assumrption that for any tourism development should
exist some basic attraction. ir: the case of the Island ¢’ Rhodes, it is proximity of te natural sandy
beaches This is the case (practically with no exception) with the all tounst installations on the
Isiand. So, the areas of the search were reduced on buffered (1km) zones around existing sandy
beaches on the east coast oi the Island of Rhodes. In the next step, from these zones the land
categories such as buit up aeas, forests, fertile land, streams’ heds, prolected sites (buffered)
et>, wer 2xciuded. The procedure descnibed is preliminary level analysis and it should be
continued with more in depih: 2xaminations of these “f:~e" areas (e.g. field survey).

Tne third example is t.ie suitability model for the siting of industry within the Kastela Bay. The
aralysis focused on .ess fiex ble ndustnal branches those branches which demand large areas,
generate significant incorning-outcoming traffic, elc A limited set of cnteria was used, referred to:

« the natural conditions ang the value of the study area,
e the present use and the development of the area;

o the accessibility and fittings of the sites.

The first phase ot ana.ysis roughly categorized the study area into the following categornies:

e occupied areas,

o naturally unsuitable sites,

e parually valuable and conserved sites,

o relatively free. naturally more or less acceptable sites. which are *ne potential sites for the siting
of industry

Tre cbj=ctive ot this phase was to determine areas which had to be excluded from further analysis
(the first three of the above categaries). The following limitation factors were considered:

o Site slope cf over 20%,

. Areas within 100m from the existing streams.
. Areas defined as zones for aff wesiing

. Areas which constitute potentizl finds,

. Sites of particular natural value;

. Built-up and developed areas

. Protective cornoor of the airport:

. Aieas of special use

For the rest of the study area. a linear weighled model was appiied. using the following critena
. Site slope,

. Carrying capacity;

. Land use,
. Distance from main roads,
. Distance from refrachon pont;

. Corvrve - mnopresent water supply System,

. Size of the e,




. Compaciness (shape) of the site

The results of the analysis, can be summarized as follows
* The study area has the low degree of its attractiveness foi the siting of less flexible industry,

e Within the potentially suitable areas (i.e. areas not excluded in the first phase of the analysis),
the unsuitabie and less sutable sttes sre daminating Only 6% of the study area was
categorized as suitable.

The fourth example includes the application ot GIS for valuation of soils for the study area
around Yrogir. As a tool for valuation of soil suitability for a given use, a semantic GIS model was
developed in this pilot project. it was based on fuzzy set reasoning and implemented using a
combination of vector and raster GIS. In the model several soil properties were chosen for
evaluation (soil depth, organic matter, soil texture, content of nutrient K50, K5Og, content of free

CaCOj, content of cadmium).

Since the spatial distnibution of these properties i1s continucus. a vector GiS has been inadequate
for the analysis Namely. it is well known that borders between polygons in vecior GIS layers are
generally defintive and can not be smoothed. so the overiay technique based on Boolean
reasgning was not the best choice for the valuation of soil sutability. For this réason, the raster
GIS and fuzzy reascning were used for the apphcation. In few words, the fuzzy reasoning deals
with sets whose members have so called "membership grade™- the number between 0 and 1, and
several fuzzy quantifiers used to denote quartifiers in natural language, such as. several, most,
much, not many, few etc.

Sratal distnbution of soil properties was evaluated using Kriging nterpclation method. and
transferred in a raster GIS A vector baseg GIS was used 10 digiize roads and other structures
within the study area, which were then ccnverted !o raster format. To enable easy performing of all
aralyses which include fuzzy reasoning. a GIS compatible programme was written. It enables:

* Caiculation of fuzzy membership grades based on given membershup furction:
» compostica of comparnson clauses using logical AND and OR:
* weighted union of fuzzy sets,

e streen output for each lsyer etc

Inventory-related applications covered the estabhishment of the multi-faced GIS databsse to
adaress broad socio-economic. environmental and resource questions Such appiications are.
Regional GIL Database for the Area of Izmir, Regional GIS Database for the Island of Rhodes.
and Piot-Apphcation for the Urban Information System cf Spht

In thece cases the GIS abilty to provide a framewsik for the flexible database design has been
weuginieed Intrat sense GiS has pre. »n to be veiy usefu. [or 2 range of applications in resource
and faciiies management, growth management. land infcrimiation sterage and retneval ele

T w some of the above applications, user-interfaces were developed using pcARC/INFO's Simple
Macro Language Typical tasks offered by these interfaces include the following:

e drawing and removing one cr more data layers with keys and scalebars:

* pan and zoom funclions,

* gefing attribute data or associaled text files of the indicated spatial element of the layers
crawn;

s performing some simple stalistics on selected set of spatial -lements (selection can be based
on altribute or spatial criteria)

General framework for GIS support in planning. practically set up within CAMP GIS haining
programmes, is desktop planning GIS as a planners’ working enviren:ent "Deskiop™ here
Mmeans a PC based system. alfardable Faough to be on the planners deck The care of 3 qurh a
Sysferas appropnate GIS database nd g numbter of apphiasiiung devel fo by and for planning
feam It should be pointed out here the! “he role of computers i planning is d'ways at the level of
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tool (not an autonomous decision-making mechanism) offenng support to the decision making but
with the planner as a central figure of the overall process It should be also noted that desklop
planming GIS. besides being an immediate output of the CAMP activ..ie5, can be regarded as
simple pilot projects for more complex. multi-user GIS. what 1s one of the long-term objective of
the whole activity That was the reason why the local GIS teams were composed of
representatives from different fields (civil engineers. architects, urban and regional planners,
environmental engineers, information spezialists and the others)

Experiences gained through the CAMP GIS fraining programmes and presented in the four
individual reports as well as in this summary report, will be the subject of the workshop proposed
for the end of 1992 or the beginning of 1993. Although the analysis and the assessment of this
activity will be done within the workshop, the following conclusions are proposed for further
discussion;

« Local GIS teams which are established ar« trained in each of the four MAP CAMPs, have
basic knowtedge on GIS and pcARC/NFO, anu are capable to prepare and develop GIS
applications dealing with the process of integrated planning and management of coastal zones;

s Hardware configuration used by lccal GIS teams were sufficient for the training programme;
e pcARC/ANFO and IDRISI software tumed out to be suitable tools for the training programme;

o The applicaticns developed within MAP CAMPs GIS training programmes proved to be
practical and applicable decision support tools and were successfully used in the process of
Int23rated P!3nning Studies preparations;

» The contents and qualily of the G!S databeses developed as a part of traiting programme,
were satisfactory basis for various apciications developed as well as a simple resource
inventory too,

« Multidisciplinary backgrounds of the local GIS team members proved to be the best solution
having in mund long-term objective of building multipurpose GIS as well as short-term goal of
setting up deskicp planning GIS 1o support Integrated Planming Studies preparation,

e As a next step in GIS database development it is proposed that the automated data layers be
transferred back to the relevant institutions which made all necessary analogue data available
to local GIS team. This proposal aiso aims to the long-term objective of setting up muitipurpose
GIS in places where G!S training rogramme was carried out;

+ Some of the applications developed were far ahead of the GIS ttaining programmes needs ut
came out as a useful tool in planning and management of coas:al zones

PAP/RAC, preferably in cooperation with GRID-UNEP and UNITAR, is ready to transfer the
experiences related ta the applications described above, as well as the other ones aiming
10 support the process of integrated planning and management of coastal zones, to all
interested Mediterranean coastal states or areas.




Mr.Chairman,Distinguished delegates, Ladies and Gentlermnen

It 1s 7oncur ana pleasure for me 0 acress tne ‘Weorkshop an Eavironmentat Impac:
Assessment and Suing of Industrial Activities Using Geographic Informauon Systems*
On benhalr of the ICS Project Leader Prot.Dr. Ugo Leone
/ would iike on behalf of the executive Coordinator L ours.F Cassar of international Environment Institute
As well as on my own behalf to express our deepest gratitude and agpreciation of the secretary Elisa
Sorti ce Roa.

1 also take this opportunity 1o salute you and all the disunguished delegates attending the
workshop on behalf of the ICS Secretary

Prof.Dr Nihat Tagpinar
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Workshop on Environmental Impact
Assesment and Siting of Industrial Activities
Using Geographic Information Systems
In Coastal Zone Management(CZM) an Application
to Izmir Bay and Cesme Peninsula

by
N.TASPINAR

Preface

The Insttute of Manine Science and Technology (IMST) established in 1975.
up 10 now the Institute had numernus govermental and :ndivisual project nside or
outside
The Institute has an extensive data base on Aegean Sea.Mediterranean and the Black
Sea as a consequence of long term momnitoring programes and high level scientific
interest of its members.

The Institute just decided to form a Geographical Informaticn System {GIS) to provide
a recepticle for scatiered data form various sources such as data acqusition
cruises,numerical modelling remote sensingetc.

Introduction

- Th: coastal area represents the interface between land and the sea and includes
primarily the shorline environments ind the adjacent coastal waters of the exclusive
economic zone (EEZ).

Today 60% of the worlds populations is living in coastal regions and by 2050 realistic
estimate predict that 10 billion people will be living along the coast.

About 95% of the total population growth is expected in developing countries and by
the of this centruy more than two thirds of the population in the developing countries
is located coastal areas. :
As it's known, the management of the coastal,natural resourses and the design of coastal
engineering works demand an accurate kmowledge of the wave,current =nd the other
oczanographic parameters.

Examples of such activities are;shipping,offshore platforms,breakwaters.fisheries.oil and
gas production and waste water disposal systems.

In the past,information should have been suggested only by conventional monitonng
studies(in-situ measurements).But now.the new techniques are available.

For examle,the use of computerized geographical information systems (GIS) make it
possible to process large volumes of geographically referenced data from muluple
sources that can be integrated 10 produce maps.monmitor changes in recorces.coordinate
recource uses and simulate impacts from management decisions:remote sensing svstems
using satallites and aircratts make it system it possible to collect and analvze information
abhout recorces and land use over large areas:Marine buoy system- make it possible t




continuously monitor and evaluate trends in environmenual parameters and pollution
levels in the sea.on-line via satallite and developments in knowledge based computer
>¥3temms such as expert systems), simulating modelling tecniques and analviical methods
nas previded managers as well as scientist with powertul decision support systems at
Jitferent levels.

The nzture of the issues dealt with in a coastal management programme clearly indicates
that the management problem has a regional and international dimensions.

Why GIS Systems ?

As 1ts known.the high technology is proceeding day by dav.GIS is a powerful
~cmputer-based  svstems  for colleming,stonng,remeving,anal_vsmg,manupulaung
ttranstorming) and dispiaving spaual data from the real world for a particular se: of
purpuses.

In GIS.basically three npe of information about geograrhical elements are stored
‘pomts.lines and areas representing objects on the earth’s surface)
a Data source

-ticld observauons

-existing maps

-non-graphical information

n Data input
-nkntogrammetric data
-G iz maps

n Data storege
-creating and populating geographical database

] Data analysis,processing & manuplation
-position
-topology
-attibutes
-linking graphical & non-graphical information

. Display & reporting
-display
-maps
-tables
-graphs
-Charts

Use of GIS in CZM

Integrated coastal zone management (ICZM) is a govermental process for achieving
sustunable developrient of coastal areas by ensunnyg that the large economic and social
henetits are not reduced or eliminated by destructive proctices of mapproprate land or
Walle? uses,




Ir shortly,CZM could be defined as dvnamic proces in which a coordinated strategy is
developed and implemented for the allocation of environmental.socic-cuitural and
Institutional resources to achieve the ccrservation and sustainable multiple use of the
10tal coastal area.

Stortv,GIS as a tool ior land-based resource management and planning 15 well
established.GIS applications in coastal and aquatic environments are less commen and
less well detined.

GIS consist of a potantial for significantly 2nhancing coastal management respectively
purposes.

| GIS s the best wol to integrate the dara collected {rom to the different
information sources and has a utility 1 :ntertace graphical and attribute data.

| GIS is useful to improve the understanding of links between the sea and land
precesses In coastai areas.

| Cntical ccastal management issues such as sensivity analvsis and pclluticn
monitoring require the abilitv {or recourse managers to .nake rapid and correct
decisions.

| GIS provide an increasingly sophisticated tool for decisions-makers with the
capabiiity to incorporate a wide vanery of alphanumeric and grapiic data including
remotely sensed imaginary.

| Bv ali means.GIS acwally creatc new informaticn rather than just retrieve
previously encoded information.

In order to supply data exchance between The Mediterranean countnies and scientest

GIS may be improved through the network systems for the associated project (like
MEDPOL... etc.) and following five reasons.

| Very large of geographic da'ta,

] Creation sharing of information,

= Equal sharing of infoﬁnation.

| Integration of diverse geographic informaticn,

| Increasing the efficiency of managing and monitoring activities.
G1S can answer five kind of questions;

l.question concerning the location:What is at...?
This gestion shows the location of the place which indicated oa the map.

2.conditional gestions:Where is it?
This gestion requires spatial analvsis 1o answer.




J.question concerning trends:What has chance since...?
This gesuon might involve aforementioned previous two questions.

4.quesuion concerning repeating spatial relations and associated conditions.
What spatial patterns exists”
This is a more sophisticated questions.we may ask this question to determine whether
a certain kind of illness occours among residents near a particular kind of industrial
piants.

5.modelling questions:What if_?
These questions are posed to determine what happens.if certain condition changes or
become true. e.g what happens with the coastline if sea level rises.Answerin; these
tvpe of gestions requires both geographical and other information.

Proper Environmental Management Programme
In recent vears there has been a grewing concern an increased general sensivity ot water
problem.That is why, the engineers and scientist invoived nvdro-environmental and
ecciogrcai studies arising from such potanual centamination sources as-

-discharge of both domestic and industrial waste.

-sewage sludge dispusal at sea.

-'ndustriai and radio-active waste from chemical piants.

-poor flushing or harbours and marinas.

In order to investigation of water-borne pollution and the formulation of ameliorating
usually proceed together through the following stages (Fig.)

In spite of no model however sophisticated may perfectly reproduce realitv.an ad-hoc
model must be developed.

For example well-mixed compartment models (box modeis) are known to simulate the
behaviour ra .ic ruclides in marine systems.

In the present ase it is essential to implement (Fig.2).

Hydrodynamics modeis describing the flow field in fact the space-time evolution of
circulation currents determine the solid and liquid transport.

A proper Environmental Management Programme should consist of the following step;
Bldentification of the problem:

Fnvironmen: has very vide limuts that is win, oy pecessan o detine criontes and o
hant the progromme with well defined obrectives.like protection of water guality ect.
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MCollection of Daca-Monitoring:
Avability of data is essential for any sound decision in relation to environmental
management.Because of that a monitoring programme should start as early as possible.

BEstablisment of Environmental Policy:
Policy decisions should be taken such as;
Preventation rather than treatment preventive measures are cheaper than corrective
ones (Lemas,1977)
"The polluter pays” principle,etc.

HLegislation:
This,in the form of laws,by-laws and regulations assist the protection of the environment.
Adaptation of legislation prepared for other countries always does not give good results

in developing ones.

HMEnvironmental Planning:
This phase of environmental management is interchangeable in priority with legislation.
A proper planning should be based on cost-benefit analysis and environmental impact
studies it is only after this phase that effective acticn from the protection of the
environment can be taken.

MImplementation:
Monitoring,legislation,planning,etc do not have any effect on the managemert of the
environment.If they are not followed by the proper implementation.This
phase,however,is the most diffucult and the most expensive one.

B Monitoring,Enforcement and Modificaticn:
This is the last step of an environmental managemen® programme.Monitoring is esscntial
to ensure proper application of tne planr.ed and implemented programme.
Maodifications on the original programme may be according to the data obtained.

Environmental Management In Turkey

Environmental awareness in Turkey was the result of pollution disturbing the every day
life of citizens.When the pollution in some areas like the Golden Horn,izmir Bay and
izmit Bay reached an unbearable level.

Although,there is some main problems today in Turkey which as indicated below:;
(Curi, 1984)

B The organizational scheme is not the most approprate.Insteac of having regional
authorities.a model based on "municipality level control” is preferred.

B Implementation of plans related to the protection of the cnvironment is very slow.For
example "izmir Bay" project related to the wastewater disposal of Izmir is not realized
vet, the project begunned about ten years ago.although it wasn't completed vet.

The wastes are continously discharged in the “lzmir Bay™ and its pollution increascs
everyday while the studies on the modification of this project continue




B Altough qualified engineers and scientest exist in Turkeythere is a lack of
intermediate level technicians who are capable of operating treatment plants,performing
tests,etc.

Although every year more than hundred and fifty environmental engineers are graduated
from the Universities,there is still no attempt providing the so much needed tecnicians.
Lack of any motivation for acuvities like waste recyclinguse of alternative energy
sources,etc.which will contribute to the well management of natural recources.

Application of GIS in Izmir Bay

The use of GIS is presented through a case study concerning the management
issues of the Izmir Bay which is interesting location to see the negative results of an
inadequate management because the efforts aiming to set up an integrated management
scheme is very recent although the pollution of the sea has been evidenced for many

years.

izmir is the third largest city located at the innermost part of a natural bay
around which dense industrial,commercial and social activities take place.
Especially during the last three decades,the bay has significantly been polluted due 10
such activities.Pollution is created mainly by the domestic and industrial waste waters
which contain significant amount of organic materials,nutrients,heavy metals and
pesticides,etc.and reach the bay without any treatment.
The fresh water inflows through the Gegiz river and a number of creeks are the other
domiriant sources of the pollutants.The present status of the izmir Bay in this respect
is explained by Uslu and Akyarii(1993) in detailed manner.

Hardware and Software used

As a mentioned above (GIS) and (MIS) is devoloped become cruciai paralel to the
electronic sector.In a last decade, hardware and software tecnclogy developed
enormously.consecuently,it would be easy to storehandle,manage and retrieve large
amount of data in the system.

The main hardware components of our system summarized as below;

WINTERGRAPH INTERACT 2020 workstation with 16 MB RAM capacity
8252 MB disc drive &150 MB INTERGRAPH 1ape drive
BVDO video display unit: 19 inch monitor witk 1280°1024 resolution
WA size INTERGRAPH digitizer and plotter
On the other hand software packages consist of the following five modules,

. Data input and verification,

. storage and database,

. data output and presentation,
. data transformation,

. interaction with the user.

1
2
3
4
5




Cunclusion

Environmental Management is a must for all the couatries The developing
world.however should try to develop the "appropriate technolegy” instead of fancy and
expensive solutions.

An appropriate technology with minumum expendituies will prevent the detrimental
effect of pollution on the environment.

It is the duty of the goverments as weli as of ine internationai management
programme,because the detrimental effects of the inproper management of the
environment are valid for the whole humanity.

ANNEX

Some output samples can be seen in figure 1-10 evaluated by Caliskan (1994)
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Fig.3 ector diagram of currents respect to the direction of (Cesme
Feninsula-lzmirc Taspinar, 1995)
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Workshop on Environmental impact
Assesment and Siting of Industrial Activities
Using Geographic Information Systems
In Coastal Zone Management(CZM) an Appiication
to izmur Bay and Gesme Peninsula

A
N.TASPINAR

‘ Gozo.Malta
2-6 October. 1995

Intemational Cenrre for Science and High Tecnnologyi iCS)
Yia Gngnano 9.P.0 Box 3586.34014 Tneste Iraiy
Tel:+39-40-224572 Fax:+39-40-224575
&

International Environment Institute
University of Malta University Buildina.

St Paul Street. VLT 07 Vallenta. Maita
Tel: +356-240741 Fax:356-230551

Prof.Dr.DE.University Engineering Faculty,
Civil Engineering Dept
Bornova Kampiisii-izmir/TURKEY
Fax:(232) 388 7864
TIf:(232) 388 1047
&
Institute of Marine Science and Technology
1884/8 sokak No:10.35340 inciralti-izmir TURKEY
Fax:(232) 278 5082
TIf:(232) 278 5272




Ladies and Gentlemen,

The Workshep on "Environmental Impact Assessment and Siting of
Industrial Activities Using Geographic Information Systems” which was
held on September 2-6 ,1995 in Gozo.

I belive we have been very helpful in studying many problems and
finding out solutions there of.

An now we are going to deal with the items in our study program for
five days’ time.

I am sure,we will reach at very useful conclutions.

The items of our agenda.such as,Environmental Impact
Assessment,Geographic Information Systems and Remote Sensing and
Traning is very important problems.

I’ll try to emphasize on GIS in Coastal Zone Management and
Application Izmir Bay and Cegme Peninsula.

I belive that Prof.A.Fabbri.Dr.Patrono and Prof.E.Feoli are going to
deal with this matter through their demonstrations and they will tell us
many important things on things on this subject.

I recommended to these concerned,that they must pay great attention
on their suggestions.

Thank You

Prof.Dr.Nihat Tagpinar

Cheif of The Naval & Marine Technology
DE.University Engineering Faculty

Dept of Civil Engineering.
35100-Bornova-I2mir\TURKEY

Phone : (00 90-232-388 10 47) Office
: (00 90-232-388 28 17) Home
Fax : (00 $0-232-388 78 64) Office
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International Environment Institute of the
Foundation for International Studies

Workshop on Environmental Impact Assessment and Siting of Industrial
Activities through Geographic Information Systems (G.1.S.)

Gozo, Malta
2-6 October 1995
LIST OF PARTICIPANTS
Chief of Environmental Sector
Institute of Chemical Technology
Blloku Vasil Shanto
Tirana
Albania

Tel.: +355-42-23466
Fax- +355-42 23466

Mr. Gojko Berlengi
Domovinskog rata 58
58000 Split

Croatia

Tel: +385-21-588907
Fax: +385-21-361677

M:s. Stella Canna-Michaelidou
Senior Chemist

State General Laboratory

44 Kimonos Street

1451 Nicosia

Cyprus

Tel.: +357-2-305063

Fax: +357-2-316434

Mr. Khaled Abds! Aal Moussa

National Institute of Oceanography

& Fisheries, Alexandna

Egypt
Tel: +203-801174
Fax: +203-801553

ICS
International Centre for Science and High Technology




Mr Fabnizio Fabriz
Environment Department
Environmental Services Sector
ENEA '

Rome

Italy

Tel - +39-6-30483869
Fax: +39-6-30483837

E-mail: fabrizi@casaccia.enea.it

Ms. Antonella Attard Montalto
ICOD

Foundation for International Studies
Umversity of Malta

Valletta

Malta

Tel: +356-234121

Fax: +356-230551

E-mail: icod@unimt mt

Mr Matthew Gatt
Manager

Mapping Unit
Planning Authonty
Flonana

Malta

Tel: ~356-240976
Fax: +356-224846

Mr. Manello Spiteri

Secretanat for the Environment
Floriana

Malta

Tel: +356-247538

Fax: +356-243759

Mr. Abderrahmane Touzani

Centre National de Coordination et
de Planification de la Recherche
Scientifique et Technique

Rabat

Morocco

Tel: +212-7-7722803/778674-76
Fax. -212-7-771288/778678




Mr. M. Samir Manzalg;

Syrian Arab Republic

Gereral Commission for Environmenta! Affairs
PO Box791

Homs

Syria

Tel - +963-13-235307

Fax' +963-13-510396

Mr. Mohamed Moncef Sarbaji

Environmental Sciences and Research Laboratory
National Engineering School

Sfax

Tunisia

Tel: +216-4274088

Fax: +216-4275595

Mr. Nihat Taspinar

Chief of the Naval & Marine Technology
D.E. University Engineering Faculty
Department of Civil Engineering

35100 Bomova - Izmir

Turkey

Tel: +90-232-3881047

Fax: +90-232-3887864

Mr. Ramzi Sansur

Director

Centre for Environmental & Occupational
Health Sciences

Birzeit University

Birzeit University

West Bank

Palestine, via Israel

Tel.: +972-2-9982010

Fax: +972-2-9982166

E-mail: rsansur@ceohs birzeit edu
ORGANIZERS

Mr. Ugo Leone

Project Leader

International Centre for Science
and High Technology

Via Grignano 9

34014 Tneste

Italy

Tel.: +39-40-224572/73/74
Fax: +39-40-224575




Mr. Enrico Feoli

International Centre for Science
and High Technology

Via Grignano 9

34014 Trieste

Italy

Tel: +39-40-224572/73/14
Fax: +39-40-224575

E-mail: feoli@ics trieste.it

Mr. Louis F. Cassar

Executive Coordinator

Intemnational Environment Institute
Foundation for Intemnational Studics
University Building

St. Paul Street

Valletta

Malta

Tel.: +356-240741

Fax. -356-230551

DEMOSTRATORS

Mr. Andrea Fabbn

Department of Earth Resources Survey
International Institute for Aerospace Survey
and Earth Sciences (ITC)

350 Boulevard 1945

PO.Box 6

7500 AA Enschede

The Netherlands

Tel: +31-53-4874282

Fax: +31-53-4874336

E-mail: fabbri@itc.nl

Mr. Andrea Patrono

Department of Earth Resources Survey
International Institute for Aerospace Survey
and Earth Sciences (ITC)

350 Boulevard 1945

P.O.Box 6

7500 AA Enschede

The Netherlands

Tel: +31-53-4874294

Fax: +31-53-4874336

E-mail: adypat@itc.nl




Mr. Mazio Galea .
Foundation for International Studies
University Building

St. Paul Street

Valletta

Maita

Tel.: +356-234121

Fax: +356-230551

E-mail. mgalea@umnmt. mt







ENVIRONMENT IMPACT ASSESSMENT AND SITING OF INDUSTRIAL
ACTIVITIES THROUGH GEOGRAPHIC

INFORMATION SYSTEMS
2 -6 OCTOBER 1995
. GOZO - MALTA ’
FINANCIAL STATEMENT

LM uUsb

1 Subsistence Allowance to Participants 2.182 34 6.328

2 Air Tickets 2,089 00 6.058
3 Board & Lodging at Ta" Cenc Hotel 4,592 65 13.317
4 Airport Assistance 18.40 53

) € Title board for conference 48 30 140
6 Transport 716.29 2077
7 DHL Ccurier Service 11.00 32
8 Computer Premium Insurance/Rental 132.00 383

9 Administrative Charge:- B
Promotion & Hospitality ‘
Stationery (Folders, note pads, name tags etc) ,
Staff remuneration & Overtime |
Secretarial Assistance | 2.500.00 7.250
Handling Charges
Communications (fax, telephone etc)
Preparatory Meetings
Bank Charges

12,289.98 35,638

UNIDO CONTRACT REFERENCE: 95/207/1R PROJECT US/GL0O/95/105






