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EXECUTI VE SUMVARY

BACKGROUND

Sone 35 scientists and coastal zone managers representing 18 Small Island
States and Non-Governnental Organi zations (N33s) fromaround the worl d net for
3 days, fromApril 20-22, 1994 in Barbados, to explore potential applications
of CGeographic Infornmation Systens (AS) int he managenent of the coastal zone
of Small Island Devel o;lj(l ng States (SIDS) to ensure their sustainabl e
devel opnent . The Wrkshop was co-sponsored by the Intergovernnenta I
Qceanogr aphi ¢ Commi ssion (| and the CGovernnent of Canada.

@S const itutes a powerful managenent tool as it is a conputer-base d
systemintegrating as nuch infornation as po ssible on a given area, including
scientific, social, cultural, and economc d ata, to assist decision-nmakers in
nmanagi ng their coastal zone in a proactive f ashion. It allows a concise view
of an often conplex situation, and can be applied to nost areas of rel evance
t o sustai nabl e devel oprent.

Sust ai nabl e devel opnent in SIDS, and in particular Integrated Coast al Zone
Managenent (1 CZM, can benefit greatly from the application of Geographi C
Information Systens (AS), because GS technology has the capability t o]

integrate |large ano unts of data as well as the flexibility to acconodate the
di verse | CZM needs of Sl DS.

TECHNOLOGY OF G S
The judicious use of ASin ICZMw Il allow better quality output an d

deci si on-nmaking at reduced costs, as the technol ogy allows better allocation
of limted financia | and human resources, which is an essential prerequisite

for sustainable devel opnent in SIDS For exanple, renotely sensed dat a
integrated through G S offer the potential f or satisfying multiple needs from
a common data collection effort over w de areas.

GS technology requires the sharing of data between SIDS and othe r
countries as well, i nproved conmuni cati ons, traini ng, and syste m
conpatibility. It is inportant that the ori gin of data be docunented so that
it can be verified and shared. A so, planni ng for new data col |l ection should
consi der using standards to facilitate future data exchange.

Tel ecommuni cations are of critical inportance for the transfer of dat a
fromrenote data ba ses at |local, regional and international sites. Inproved
communi cations wll also enhance training, as well as facilitate the rapi d
i nt erchange of know edge, problem solving at the technical and operationa I
deci si on-maki ng | evel s, and the sharing of expertise at all |evels.

CAPACI TY BUI LDI NG

A regional core of marine, coastal and social scientists, engineers an d
pl anners as well as multi-disci FI i nary technical supﬁort famliar wt h the use
of @S is needed for |CZM CZM requi res conprehensive planning by SIDS to
define their |ong-termobjectives and needs. These include the ident ification
of managenent objectives, the setting of standards, the design of dat a
collection and nonitoring systens, as well as the identification of QG S
t echnol ogi es appropriate to the situation of given SIDS.

Through education and training, the expertise in the use of @S nust b e
devel oped in SIDS. Mreover, this will lead to SIDS involvenent at a Il levels
in the devel opment of @S technol ogy and applications best suited to t he needs

of small islands.

Furthermore, G S technology can assist in pronoting awareness at al I
levels of SIDS soci eties, fromchildren to scientists to decision-nmakers, so
that all can be educated on the protection, restoration, enhancenment, an d
utilization of the coastal zone of their islands.
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PLAN OF ACTI ON
Gven the potential of AS as an appropriate tool in ICZM for SIDS ,

VWrkshop participants suggested that a  plan of action be devel oped for Sl DS
with regards to the use of @S, conprising the follow ng el enents:



foll

National initiatives

(i) undertake on an accelerated basis, in all SIDS that have not don e
so, a detailed assessment of needs f or inplenenting an | CZM program
utilizing AS technol ogy support;

(ii) develop and strengthen the national capacity for using @S in ICZM
on a continui ng basis;

(iii) ensure that data and information from existing facilities ar e
accessible to A S systens for |1 CZM

(iv) support the inplenentation of sustainable I1CZM prograns b

organi zing/facilitating continuing public awareness activities o n
@S and their potential.

Regional initiatives

(i) i nprove interregional telecomunication networks;

(ii) assist SIDSin their efforts to conduct | CZM prograns using G S

(iii) organize/facilitate regular regional training activities on G 1S data
acqui sition and techno og?/, making u se of the strengths of existing
regi onal centres of excellence;

(iv) establish nodalities to ensure the ¢ onpatibility of GS systens for
ICZMrel ated activities.

International initiatives

(i) request IQC to organize A S awarenes s workshops for decision-nakers
in SIDS, in collaboration with international devel opnent agencies,
UN organi zati ons and ot her NGCs;

(ii) inprove communication systens into SIDS to enhance internationa I
coordinati on and cooperation in @S devel opnent and standardi zati on
and exchange of data;

(iii) support locally driven _Ip_roj ects ainmed at denonstrating th e
uset ul nessand economc viability of @S and renmote sensing in | CZM

RECOMVENDATI ONS

In light of this plan of action, Wrkshop participants fornulated th e
ow ng reconmendati ons:

(i) I OC shoul d organi ze regional workshops to ensure training of SID S
personnel in the use of the nmost appropriate @S technol ogy | n 1 CZM

(ii) 1CC should promote state-of-the-art t el ecommuni cati ons anongst Sl DS
and ot her countri es.

(iii) 10C and other international agencies and ai d agenci es shoul d support

SIDS in putting on projects denonstrating the usefulness an d
econoni ¢ advantages of using G S and renote sensing in | CZM
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1.1 Backgr ound
The United Nations Confe rence on Environnent and Devel odprTent (U\CE[%l,

whi ch took place in Ro de Janeiro i n June 1992, recogni zed i n Agenda
the programme of action it adopted, the challenges posed by th e
sustai nable developnent of Snall Islands developing states (SIDS)

I ndeed, the econony of SIDS very often depends nostly on their coasta I
areas, which display vulnerability towards tropical stornms, sea-leve I
ri se, and invasions by foreign species anong others. Thus, t he UN Ceneral
Assenbly decided at its 47th session to convene a d obal Conf erence on the
Sust ai nabl e Devel opnent of Small |sland Devel oping States, to be held in
Bar bados, starting April 25, 1994.

UNESCO and the |1 CC provided support and input to various activitie
pr epar at ory to the Barbados <conference. In direct response t

owm



recommend ations contained in section G of chapter 17 of enda 21 ,
concerning the use of Geographic Inf ormation Systens (@S) in the coastal
zone managerment of small 1slands, the 10C (see Annex | containing th
wel com ng coment s fromlO:?( inasso ciation with the Governnent of Canada
deci ded to sponsor a Wrkshop on AS Applications in the Coastal Zon
Managenent of Small Island Developin g States, under the responsibility of
I OC First Vice-chairman, Geoff Holl and.

(¢}

(¢}

So as to be in a better position to channel recommendations to th
global conference on SIDS, it was decided to hold the G S Wrkshop i
Barbados as well, in the week preceding the Conference. Canada, through
Geof f Holland, took charge of the workshop organization: Jean Piuze wa S
appoi nted a s workshop chairman, Gulio Maffini as technical coordinator,
and Darren WIlians as adm nistrative coordinator.

>

Fi nanci al support for the Wrkshop was provided by the 10C and th
Governnent of Canada, including the Canadian I|nternational Devel opren
Agency (CIDA) and the departnents of Foreign Affairs and Fisheries an
Creans, for salaries, travel, accono dation and workshop facilities at Sam
Lord's Castle in Barbados.

o~

Sone 35 scientists and coastal zone managers representing 18 Snal
Island States and Non- Covernmental O ganizations from around the worl
thus net from April 20 to 22, 1994, in Barbados to explore potentia
appli cations of @S in the nanagenent of the coastal zone of SIDS t
_ens%e thellI r sustai nabl e devel opnent. The list of participants is given
in Annex II.

o —aQa—

1.2 Mbdus operandi for the Wrkshop

The prinary objective of the Wrkshop was to obtain reactions an
comrents from SIDS representatives follow ng technical presentations b
experts on G S technology and its applications. This point w as reiterated
by M. Janet Zukowsky, H gh Conm ssioner for Canada to Barbados and th
Easter n Cari bbean, in her opening remarks (see Annex Il11). The fornma
chosen aine d at fostering as nuch discussion as possible. The first two
days included panel discussions involving SIDS representatives at th
start and at the close of each day. Four technical presentations wer
given in between on each of the two days, each followed by a period o
questions and discussion. At the end of the first two days, tine wa
reserved for hands-on sessions where Eartici pants could interact wt
experts. Onh the third day, three breakout sessions were forned to cone

~“0 <Qa
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up with the input and recommendations destined to form the Wrksho
report, follow ng plenary discussion. Annex |V gives the age nda fol | owned.

©

2. COASTAL ZONE MANAGEMENT FOR SIDS - | SSUES AND CHALLENGES

Coastal zone nanagenent (CZM for SIDS can be extrenely conplex wit h
environnental protection, sustainable devel opment, resource and |and use ,
popul ation pressure, and global change all entering the equation. Vas t
nunbers of data, including scientific, social, cultural, and econonic data,
are required to assist decision-nmakers in nmanaging their coastal zone in a
proactive fashion. Thus, powerful and versa tile tools are required to handle
these data and to bring theminto a formsui table for practical use. This is
where G S can prove inval uabl e.

The initial panel discussion at the workshop highlighted the inportanc e
and the corrBI exity of CZMfor the sustai nabl e devel opnent of SIDS. Qiillerno
Garcia (CQuba) rem nded participants that SIDS are in fact nostly nmade up of
coastal narine area s, including inportant natural resources such as beaches,
coral reefs, and mangroves. These are usual | y quite vul nerable to natural and
ant hropogenic facto rs affecting the environnment. Thus the establishnent of a

lan of action for research and nonitoring in the coastal zone is essential.

gul atory neasures and coordinati on nechani sns for CZMnust also be put in
place. And all of these should be conducted in a context of internationa
cooperation and capacity buildi n%, taking into account the reality of th
present economc situation. Al these points are detailed in Annex

o —

The example of the establishment of a CZM pro%rarme by a SIDS wa s
presented by Leonar d Nurse (Barbados). It was shown that the first step was
to assess the needs by identifying critical issues facing the coastal zon e
(e.g. beach erosion , water pollution, reef degradation, habitat loss). This
inturn provided th e basis tfor determning requirenments in terns of data and
nmonitoring as well as the funding necessary for the equiprent and personnel
and training needed for the establishment of a Coastal Conservation Uni

. At every stage of the process, the need for an adequate dat a
nmanagenent systemw as obvious and it was clear that a functional S was the
best way to achieve this. Annex M expl ains why and how t he Barbados CCU was
set up, and gives a summary of its nature and function.

—

Hence, it appears that sustainable d evelopnent in SIDS, and in particul ar

Integr ated Coastal Zone Managenent (ICZM, can benefit greatly from th e
application of G S technol ogy because it has the capability to integr ate large
amounts of data as well as the flexibility to acconmodate the diverse ICZ M

needs of SIDS.

3. APPLI CATIONS OF G S TECHNOLOGY

In order for SIDS representatives to appreciate the broad range o f
possibilities offered by S technol ogy for M eight presentations wer e
given by dS experts covering the 10C experience on coastal zone dat a
nanagenent, principles and strategies for 4@ S applications in CZM the use of
renote sensing, case studies, @S dynanmic nodel ling, and the future o f dS and
informati on technol ogi es. Each presentation I's summari zed in the foll ow ng
E)(ia\\r/agrap hs, while detailed presentations are to be found in annexes VI t o}

3.1 | OC experie nce and views on narine data and informati on managenent

in support of CZM systens for SIDS (Paul Geerders)

A S technol ogi es provide a neans to an end. In establishing and utilizing
t hese technol ogi es, however, one must focus on, and keep in mnd, what th e
goal of their use is, and what is required to mnmake them functio n

appropriately. A the centre of the application of a G S systemfor coastal
zone managenent should be the "consuner" of the products to be generated.In

devel oping an effec tive and useful A S system prinary concern nust be pl aced

on determning what the consunmer wants from the system and how to best set up
the system to meet their needs. The second focus must be on the dat a
requireme nts of the system and whether these can be adequately nmet. T o]
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function effectivel y, a continuous and consistent streamof data is required
from three sources Including: in-situ data, renotely sensed data, and dat a
from nurmerical nmodels. @GS systens act as an excellent carrier to conbine,
eval uate, and present large anounts of diffe rent types of data. This relates
closely to the 10C concept for a world-wi de system for operational ocea n
observations G005 ( d obal Ccean (bserving %st em). To enhance accessibility

to marine data, the [|QC has devel oped a nunber of prograns to facilitate the

col lection and exch ange of standardized data on the nmarine environnment. The
ICC is likewise capable of providing training in narine data nanagenent

mari ne information nmanagement, and renote sensing for marine application S
through individual and regional training cou rses to pronote the effective use
of information by end-users. Annex VIl gives the detailed presentation.

3.2 d S nethods and coastal zone managenent (M chael Arno)

GS is a new nodel for understanding conplex real world systens. A n
extension of existing geographic nodels, G S devel oped with the advent o f
electronic data systenms to becone a powerful vehicle for informatio n
ma_nagemant and deci sion support. QS now offers an ideal way to repr _esent and
bui I d an understand ing of conplex coastal systens. Functions of @S include

al l owi ng decision m akers to visualize, organize, conbine and anal yze data as
well as to nake predictions and to interrogate data to provide answers.

G S functions through a five step input-output process, beginning wit h
data input into a systemof data management, data processing, analysis an d
nodel ling, and endi ng with data output. Data input includes the capture and
integration of spatial and non-spatial data from a variety of source s

i ncl uding paper map s, aerial photographs, satellite inmages and other sources
of data acquisition. Data is then digitized or scanned and often conbine
with existing digital data to build useable data bases of information
Representations of data in the @S can be sp atial, thematic, tenporal or take
the formof spatial data nodels. Visualizat ion or appearance of the data can
be affected by the scale of the image, the type of generalization use
(simplification, classification, synbolization or induction), the car t ographi c
process, and the accuracy.

T Q

~ Data nmanagerent involves the integration of a data base manag  enent system
with input fromspatial and/or tabular data bases, w th geographi c object S
i ncludi ng geographic features and entities. Dat a management issues include
security, integrity, filing, access, mintenance, and currency. Dat a
processing includes the transformation of J)I’OJ ection and coordi nate systens
data onto a two-dim ensional plane surface and the conversion of spatial data
into points, lines, areas, networks, and surfaces. Once the data i S
processed, @S allo ws for both qualitative and quantitative anal ysis through

a variety of tools including overlays, query , heasure and l&gom mty. Finally,
nodelling is an advanced form of overlay analysis. delling can b e
undertaken through the generation of maps from existing maps and data bases,

t hrough the conparison of information tenpor ally, or through extrapol ation of
data. A copy of this presentation is included as Annex M I1I.

3.3 G S data aquisition strateqgies (Peter G ose)

Strategi es for geographi c data devel opnent can be achieved for efficient
and effective coastal resource nanagenent, even given limted budgets ,
personnel and data availability. Arealistic and usable GS starter system
could include two personal conputers, a |laser printer and page size colou r
printer, a scanner and software, @S software and ?eographlc data. Tota I
resource costs equa | $25-35 k and a resource staff of 4-5 persons, including
a G S specialist, a @S operator and 2-3 technici ans.

Data preparation includes the use of generic tools and editing operations
for qual ity control and data mai ntenance as opposed to data delivery whic
focusses on presentation. Conponents of a d ata |ayer include data attributes
and the location of data as represented by points, vectors and pol ygo ns. Each
can be managed independently to reflect reality. Wwen choosing a system ,
tradeoffs mnust be made in terns of systemdesign and construction including
the breadth of scope, available infornation (data), scale, and accura cy. Data
collection for the building and naintaining of coastal zone data bases is an
iterative process n ot a one-tine operation. Once a probl em has been defined

and decision criteria developed, assessnent of data requirenents an d
avail abi I i t¥, as well as the assenbly and an_ alysis of data nust be undertaken
to nake effective managenent decisions. FEfficient and cost-effective dat a

devel opnent or acquisition techniques includ e: adapting existing digital data
sets; table digitizing of hard copy maps; scanning, head-up digitizing an
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aut ovect ori zi ng; ugp dati ng from phot ographic or renote inmagery; and real -tine
digitizing using GPS.

In choosi ng a data collection and preparati on system one nust conside
that nost effort and expenses will be devote d to data collection, editing and
the synthesizing of data into usable information. One nmust be careful t

r

o

design and focus on a particular set of decisions that will reduce co sts. The

assessment of needs is critical. Each infornmation |ayer in a systemneeds a
specific plan for data generation and maintenance. Finally, alternative
exi st and should be considered in the design of a useful system Beware
however, of techniques that becone resource traps. The conplete presentation
can be found in Annex | X

3.4 Renot e sens ing and coastal zone data acquisition and analysis (Bob

S

Ryer son)

_ Renot e sensi n% is the collection of natural resources infornation usin
imagery acquired fromaircraft or spacecraft. To be useful the phenomnen
under observation nust be understood, spatially nanifested at the ima ge scal e,
verifiable and visible. Renmote sensing wuses reflected or emtte

el ectronagnetic radiation wusing either passive or active sensors
Interpretation variables include: colour, tone, bri ght ness, shape, texture,
patt ern, context/juxtaposition, shadow, and size. Remote sensing i
particularly wuseful to obtain information in hostile or hard to reach areas
and to quickly provide simlar informati on over large areas; is |less costly
than traditional field-based nethods; can provi de a permanent record and is
useful to obtain a quantitative record. Inc = reasing fiscal restraint conbined
with additional demands for environmental information suggests that renot
sensing will be nor e widely used in the future. Renote sensing tools of the
trade 1 nvol ve the use of a wde variety of c ol lection platforns, sensors, and
nmet hods of data anal ysis including the use of A S.

Satellite i magery, as opposed to aerial photography, is a cost-effective
means of providing information on large areas with a 10 to 30 netr
resol uti on. It provides a good overview of features such as |and cover

g
a

e

vegetation conditions, water bodies, forest clear cuts, roads, topogr aphi c and

other map updates. Renote sensing use inclu des a variety of natural resource

appl i cations including coastal zone managenent. D fferent sensors ar e capabl e

of providing different information about the coastal environnent
Photographic and digital MSS are capable of providing information on wate
quality and pollution nonitoring by depicting changes in the visibl
envi ronment . Infrared line scanning devices can detect thermal plum
di scharges and other heat sources. Syntheti c aperture radars can display oil
spills on water, the effects of erosion and other natural and man-nad

| andscape changes and thus can be useful in shoreline and |and use mappi ng.
Finally, remote sen sing can al so be useful in Iocal environmental nonitoring
by providing an updat abl e per nanent record. The content of the slides used
for this presentation is shown in Annex X

3.5 AdS in coastal zone nanagenent: Barbados experience (Kennet

@ [ONORa

Atherley)

Integrated CZMin Barbados began with a 1983-84 Prefeasibility Study i
Coastal Conservation including a diagnosis of problens, the suggestion o
possi ble solutions, and an initiation of nonitoring of beaches and reefs
From 1983 to the present the Coastal Conservation Unit was devel oped t
continue nonitoring, advise on coastal developnent and devel op projec
preparation work. From 1991 to 1995 a Technical Feasibility Study 1s being
carried out to study coastal processes and trends through expanded an
concentrated nonito ring, to develop a CZMplan for the Island, and to design
and test specific physical engineering projects.

A S was introduced in Barbados to nanage and make useful the | arge anounts
of data being produced as a result of the technical feasibility study. QS
was conceived as being a useful tool for conbining tenporal and spatia
dat abases for discerning various pernutations of associations and fo
assessing the potential for quantitative nodelling. @S nmet the dat
managenent needs of the OCU which included the st ora%e and anal yses of |arge
vol unes of data fromnunerous |ocations. Features of t

—+>

~+0 -
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e (Qoast al n servation

Uhit's A S include AUTGCAD, ARCAD, ARCVI EW and associ ated PC har dwar e capabl e

of running the system
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G S issues for those interested in developing their own systemincl ude
georeferencing stan dards and map scal es; vector and raster nodels; a need to
consi der user applications including storing data, devel opi ng new per spectives
and/ or pernutations, and devel opnent control and nonitoring trends; |ineage
of data and quality control; and Inter-insti tutional support including comon
ground, general standards, training, avoiding over| aps, cooperation between
private and public sectors and who owns the data. Exanples of @ S
applicat ions for CZMin Barbados include the use of GS for flood hazar d
managenent, beach access planning, and as a research and en%l neering design
tool for beach changes (erosion, accretion). Each of these exanple
denonstrates A S s usefulness as an effective CZM nanagement tool. Th
contents of this presentati on can be found in Annex X .

[ON7

3.6 Desktop delivery systens for coastal zone information (Peter G ose)

_ Deskt op deliveluj/ systens focus on th e delivery of information directly to
deci si on- nakers. re appropriately described as desktop | NFOCRVATI ON syst ens,
desktop delivery systens concentrate on providing infornation tailore d to neet
the needs of a spec ific problemor thenme. Customdesign of delivery systens
takes place prinmarily in the information dev el opnent process, but also in the
presentation of the information in the produ ct form Information devel opnent

I ncl uding the exam nation of the thenes and issues to translate raw data into
user-friendly information is the key to any project of this type. GCeneric or
custom capabilities are used depending on the needs of the consumer. Th e
design of the system therefore, is a cooper ative effort of nmany parties, not
just the conputer or data personnel. Two exanples of desktop deliver P/ syst ens
Including a Md-Atlantic Mapping and Information Systemand a Coastal Ccean
Managenent, Planning and Assessnent (COWPAS) for Florida were presented t 0
denonstrate the utility of these systens. The details are givenin A nnex XlI.

3.7 G S dynamic nodelling in CZM (Quy Engel en and Roger Wite)

Cell ular automata provide the key to a dynam c nodel ling and sinulatio n
framework that inte grates socio-economc with environnental nodels, and that
operates at both mcro and nacro geographica | scales. An application to the
probl em of forecasti n? the effect of climate change on a small island state
suggests that such model ling techni ques coul d hel chJl anners and policy makers
design nore effective policies -- policies better tuned both to speci fic local
needs and to overall socio-econonic and environmental constraints.  Thi S
presentation can be found in Annex X I1.

3.8 Information technol ogy devel opnent directions (Gulio Maffini)

Wiile G S once ended at the office door new portabl e technol ogi es hav
allowed for fully functional GSto be deplo yed to the field. Key technol ogy
devel opnents include those aimed at  "reducing the cost of where" (acquiring
data in the field), capturing data, and using data. Relatively |ow cost and
highly accurate han d held technol ogi es are now avail able to capture data and
enter it into GS systens. These include portable environnental Iy tol erant
conputers (PETGCs) t hat are physically tolerant, pen enabled, utilize docking
stations, dial ug or are wireless capable, GPS attached, and operate on M S
WNDOAS field @S software. 1deal PETC operating environments include al I
types of vehicles and PETCs can withstand all conmon el ements inherent t 0
i sland environnents. Wrel ess conputing has S|dgn| ficantly inproved th Ie

I
I

(¢}

accuracy and efficiency of providing data to build data bases but is stil
limted in abili tﬁ/ and is costly to operate. Addi ti onal technol ogi ca

i nprovements in the near future, especially in the fields of digital stil
phot o%raphy and voi ce recognition, wll furt her contribute to the devel opnent
of AS and the use of information technologi es by snall island states. Annex
XI'V contains the detailed presentation on this topic.

In addition, an information docunent tabled at the Wrkshop, on th
current status of renote sensing and GS at the South Pacific Applie
Geoscienc e Commission (SCPAC) is included as Annex XV as an exanple o
devel opnents taking place in this field in the Pacific.

i eN¢)

4. TECHNI CAL CHALLENGES OF USING G S I N SIDS

Vorkshop participants agreed that, f or using @S in CZM needs assessnent
and strategic planning are essential at the outset. Requirenents in data ,
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per sonnel and equi prent nust be clearly defined. This wll usually nea n
different systens for different needs and financial neans. Systens nust be
tailored to the needs, and the biggest, nost expensi ve systens are not al ways

t he best choi ce.

The judicious use of @S in ICZMw Il allow better quality output an d
deci si on-naking at reduced costs, as the technol ogy allows better allocation
of limted financia | and human resources, which is an essential prerequisite
for sustainable devel opnent in SIDS For exanple, renotely sensed dat
integrated through @S offer the potential f or satisfying nultiple needs from
a comon data col lection effort over wide areas.

Q

-

GS technology requires the sharing of data between SIDS and othe
countries as well, i nproved conmuni cati ons, traini ng, and syste m
conpatibility. It is inportant that the ori gin of data be docunented so that
it can be verified and shared. A so, planni ng for new data collection should
consi der using standards to facilitate futur e data exchange. Data nmanagenent
and quality control really constitute key areas.

Pitfalls that SIDS nust guard against include inconpatible systens ,
problens in nanagerial support, software and capital acquisition, lack o f
t ec hni cal hel p, and Ilimted telecomunications networks. | ndeed ,
tel ecommuni cations are of critical inportance for the transfer of data from
renote data bases at local, regional, and international sites. | nprove d
comuni cations wll also enhance training, as well as facilitate the rapi d
i nt erchange of know edge, problem solving at the technical and operationa I
deci si on-maki ng | evel s, and the sharing of expertise at all |evels.

As a final caveat, it was nenti oned that A S do not incorporate the tine

di nension very well, and that other tools, such as spatial/tenporal m odel | i ng,
may be needed to conpl enent them

5. HOW TO PROMOTE AND | MPLEMENT THE USE OF G S | N DECI SI ON- MAKI NG FOR CZM
5.1 Pronotion of G S

Wil e there was general agreenent on the potential of S technol ogy ,
wor kshop partici pants di scussed whether or not it could play an inpor ~ tant role
in decision-making in the CZMof SIDS. For GS to becone an attractive tool
as a deci sion support system it was conclud ed that its useful ness first nust
be sold to decision-makers. A S nmust be presented to a certain extent as a
"bl ack box", but an efficient managenent black box which can reflect th
conpl exity of CZM and include social, cultural and economc aspects i
addition to scientific data. Adequate marketing strategies are required to
foster awareness of the full potential of GS.

5.2 Capacity building

> @

Even though G S teans nmade up of several people would be ideal fo
SIDS, the reality of the situation is that human resources are usuall
quite [imt ed, and budgets low Therefore, innovative approaches at the
national level are required: the best use nust be nade of existin g
structures and tools through good coordinati on.

< =

At the regional and intergovernnental level as well, with help fro m
the regional bodies, scarce resource s nust be shared. A regional core of
marine, coa stal and social scientists, engineers and planners as well as
mul tidisciplinary technical support famliar wth the use of A S is needed
for 1ICZM | CZMrequires conprehensive planning by SIDS to define thei r
| ong-ter m objectives and needs. These include the identification o f
manage ment objectives, the setting of standards, the design of dat a
coll ection and nonitoring systens, as well as the identification of G S
t echnol ogi es appropriate to the situation of given SIDS.

Furthernore, communications and infornation shari n% between SID S
shoul d be enhanced and used to the f ullest. Data should be exchanged for
free, except for conmerci al a]ppl ications, and the |ineage of data shoul d

be recogniz ed. Maxi numuse of structures (e.g. data centres), tools and
standards devel oped b%/ bodies |like the ICC should be made. There als 0
exi st networks with informati on on snmall islands which can be queri ed.
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Wier e devel oped countries and ai d agencies are pr esent, they shoul d be
involved in the support of GS developnment in SIDS However, it i S
critical that the needs of both dono r and recipient countries be adjusted
well so as to avoid difficulties which often stem from differin g
expectations by the partners.

5.3 Training and education

In order to inplement the use of GS for the sust  ai nabl e managenent of
coastal areas of SIDS, the approach must be rmultidisciplinary and aine d
at all levels in society, including techni ci ans, scientists, managers and
politicians. Workshop participants felt that training was of the highest
Inportance in developing the expertise in the use of AGS in SIDS .
Technical regional training workshops should be organized as well a S
exchanges of trainees.

Regi onal pilot projects denmonstrating the use of GS technology fo r
CZM of SIDS could also be inplenmented by regional organizations an d
regional universities to assist SIDSin offering training facilities and
in providing the feedback necessary to adjust GS to their particula r
needs.

In addit ion to training, education is an extrenely inportant targe t
for the longer termdevel opnent of the use of S for TCZMin SIDS

Hence, through education and training, the expert ise in the use of AS
nust be dev eloped in SIDS. Mreover, this will [ead to SIDS invol venent
at all levels in the devel opnent of G S technol ogy and applications best
suited to the needs of snmall islands. |In this respect, it s oul d be noted
that a nunber of workshop participants felt that the partici ation of SIDS
in differ ent areas of the information industry, in addition to thei r

t echnol ogy user role, should be encouraged and pronot ed.
Fi nal lé’ @S technology can assist in pronoting awareness at al I
| evel s of DS societies, fromchild ren to scientists to decision-nakers,

so that all can be educated on the protection, restoration, enhancenen t
and utilization of the coastal zone of their islands.

6. SUGGESTED PLAN OF ACTI ON
Gven the potential of @S as an appropriate tool in ICZM for SIDS ,
VWrkshop participants suggested that a  plan of action be devel oped for Sl DS
with regards to the use of @S, conprising the follow ng el enents:
NATI ONAL | NI TI ATl VES:
- undertake on an accelerated basis, in all SIDS that have not don e
so, a detailed assessment of needs f or inplenenting an | CZM program
utilizing AS technol ogy support;

- develop and strengthen the national capacity for using @S in |ICZM
on a continui ng basis;

- ensure that data and information from existing facilities ar e
accessible to A S systens for |1 CZM

- support the inplementation of sustainable 1CZM progranms b
orga nizing/facilitating continuing public awareness activities o n
@S and their potential.

REG ONAL | NI TI ATI VES:

- inprove interregional telecomunications networks;

- assist SIDSin their effort to conduct | CZM prograns using G S;

- organize/facilitate regular regional training activities on G IS data
acqui sition and techno og?/, making u se of the strengths of existing
regi onal centres of excellence;

- establish nodalities to ensure the ¢ onpatibility of @S systens for
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ICZMrelated activities.
| NTERNATI ONAL | NI TI ATI VES
- request 1CCto organize G S awarenes s workshops for decision-nakers
in SIDS, in collaboration with international devel opnent agenci es,
UN organi zati ons and ot her NGCs;
- inprove comunication systems into SIDS to enhance internationa I
coordi nati on and cooperation in @S devel opnent and standardi zati on
and exchange of data;

- support locally driven projects ained at denonstrating th e
useful ness and econonic viability of S and renote sensing i n I M

7. RECOMVENDATI ONS

In light of this plan of action, Wrkshop participants formulated th e
fol l owi ng reconmmendati ons:
(1) | OC shoul d organi ze regi onal workshops to ensure training of SID S
personnel in the use of the nmost appropriate @ S technology in | CZM
(2) | QC should promote s tate-of-the-art tel ecommunications anongst SIDS

and ot her countri es.

(3) | OC and other international agencies and aid agenci es shoul d support
SIDS in putting on projects denonstrating the useful ness an d
econoni ¢ advantages of using G S and renote sensing in | CZM

These reconmendati ons were subnitted to the 10C just prior to the star t
of the dobal Conference on the Sustainable Developnent of Small Islan d
Devel opnent St at es.

8. CONCLUSI ON

Participants agreed that the technic al information provided on G S at the
Bar bados Workshop was extremely valuable. D iscussion between representatives
from S DS and fromvari ous agenci es showed t hat 3 S technol og%/ can definitel
hel p SI DS manage their coastal zone. Howeve r, this will be efficient only i
needs are assessed at the outset and if plans are tailored to the needs o
SIDS. In this respect, coordination of efforts and cooperation betwe en states
and agencies are of the utnost inportance.

The potential of GS applications in ICZMof SIDSis very wel | illustrated
by the exanpl e of Barbados. This cones across clear in the concludin g renmarks
(see Annex XVI) given to the Wrkshop by the Honourable Senator Harcour t

Lewi s, Barbados Mnister of the Environnment, Housing and Lands.

Now it is up to SIDS and to their supporting international partners t 0
take action as required in each country and region.
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VELCOVE COVMENTS FROM
THE | NTERGOVERNMENTAL OCEANOGRAPHI C COWVM SSI ON
BY
PAUL GEERDERS

Ladi es and Gentlenen: On behalf of 10C and its Secretary Dr. Qunnar K ul I enber g
I would like to welcone you to Barbados and to declare that 10C is ver

pl eased to be so closely involved in this ne eting. This provides an excell ent
opportunity to contribute to the followup and inplenentation of som e
decl arations of UNCED and Agenda 21 in relation to Coastal Zone Managenent.

Because of its intergovernnental character | QC has an excellent relation with
the governnents of 1ts Menber States, with a wide range of international and
i ntergovernnmental  organi zati ons such as WVD, UNEP and I MO and with rel evant

NG&s. To further inprove the effectiveness of its activities 10C ha S
established a nunber of regional subcommttees such as |OCCARIBE for th e
Cari bbean and adjac ent regions, WESTPAC for the western Pacific and | OCl NDI O

for the Central Indian Ccean. This enables | OC to operate nore closely to the
specific character of a region and to be nore effective in neeting regional
needs and requirenents. hrough joint research programmes and capacit y
building activities networks have been established which in turn have led to

an increased scientific and technical collaboration in the field of t he marine
sci ences.

The possible effects of world-wide changes in clinmate and environnment ar e
relevant to all countries. However they are of particular and often vita I
importance for snmall island states. Furthernore, the increasing press ures from
tourismas well as the popul ati on expansion and the rel ated needs for nor e
food, space and energy are leading to dramatically conflicti ntg i nt erest S
specifically in the coastal zone. In view of the present state of the art in

conputer science an d infornatics including Geographic Information Systens we
may expect this technology to be able to provide effective tools to support
i ntegrated coastal zone managenent.

In this context, ICC has |aunched the concept of the A obal Ccean Cbservi ng
System QO06. This intends to be a worl dw de ocean nonitoring system provi di ng
data on the oceans alike the present systens such as Wrld Veather Vatch in
neteorology. Simlar systens are the Qobal dinmate (bserving System ( GOOS)
and the obal Terrestrial Cbserving System (GIOS). National and regiona I
integrated coastal zone nanagenent systens could be considered as coasta I
nodul es of GOCG.

One essential and basic el enent for coastal zone managenent is the co [l ection,
synthesis and sharing of data and information. Recognizing the vita
inportance of this field, 10C already nore that two decades ago established

a worl d-wi de networ k of national and responsibl e oceanographi c data centres,
collaborating closely with each other and with the VWorld Data Centres -
Cceanogr aphy operating under the International Counci| of Scientific Unions

| CSU. Experts active In the |CDE network actively collaborate in the 10 c
Committee on Internati onal Qceanographi ¢ Dat a and Informati on Exchange, | CDE

| ODE has devel oped and inpl emented a nunber of procedures, guidelines an d
standards for marine data and information acquisition, quality control an d
assessment, processing and exchange. In addition ICDE has initiated a nd gui ded
the developnent of the standardized software package OCEAN-PC to assis t
scientists and data managers with narine data and infornati on managenment. A
first version of OCEAN-PC for evaluation by a limted group was publi shed | ast
year. It can be stated that |CDE provides an effective, global, operational

net wor k ?I VIOn% access to a wealth of marine data and information. Variou s
aspects of | will be treated in ny later presentation in nore detail.

Anot her essential e lenent for coastal zone managenent is formed by nunerical
nodel s. For their devel opment historical data are of unique value. 10 C devot es
special attentiont o historical data through its Data Archaeol ogy and Rescue
Project. Wthin this project assistance and support can be provided t o]
activities aimed at maki ng val uabl e historical data accessible.

Renote Sensing forns another crucial elenent of coastal zone managenen t
systenms. I1CC Is actlveI%/ engaged in formng an interface between the 10 C
conmmuni ty as consum ers of derived products on the one hand and the producers

of these products on the other. Special atte ntion is given to aspects such as
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content, quality, accessibility, periodicity of these products. On a personal
basis | would like to add that in viewof re cent trends in the space Industry
aimed at dedicated satellites, it seens very tinely to consider th e

feasibility of a dedicated satellite systemfor coastal zone nonitoring.

Through its TEVA programme (Training,  Education and Mitual Assistance), 1CC
provides training o pportunities both in the region and el sewhere on subjects

such as nmarine data and information managenent, renote sensing for marin e
applications, and specific data acquisition training. TEVA al'so includes an
activity on equipnent where requests for specific instruments or conpute r
systens are matched with offers of surplus equi pnent received by |1 QOC

Finally snmooth communications form a basic element for collaboration an d
cooperation with regard to coastal zone management. Besides tel ephone and fax,
facilities such as electronic nail and data communi cations (Internet) shoul d

be nade available as a prerequisite for SIDS to communi cate between eac h

other and with the rest of the world. Proper communications are essential to
the effective inple nentation of decisions related to integrated coastal zone

managenent systens in snall island states.

IQCis happy to offer its intergovernnental network and its specific and wide
experience to the current efforts ained at establishing integrated coasta I
zone managenent capabilities in snall island devel oping states. Thus 10 C
provides a contribution to the responsible managenent of the coastal narine
envi ronnment fromwhi ch we origi nate and upon whi ch we strongly depend for our
survival. | look forward to a nost useful and interesting nmeeting that wll

result in concrete and feasibl e recomendati ons. Thank youl!
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OPENI NG_RENVARKS
BY

JANET ZUKOABKY, H GH COWM SSI ONER FOR CANADA
TO BARBADCS AND THE EASTERN CAR BBEAN

BARBADCS, APR L 20-22, 1994

M. GChairnman, representatives of Snall Island States and regiona I
or gani zat i ons, representatives of the Intergovernnental Qceanographi c
Comm ssi on, UNEP regional bodies, NX»s, and other international organ i zati ons,

presenters, |adies and gentl enen:

On behal f of the Governnent of Canad a, | welcone this opportunity to nake
a fewbrief remarks at the opening of this inportant Vorkshop on Geo?raphic
IStnf ormati on System Applications in Coastal Zone Managenent of Small Tslan
ates.

o

It may at first seem strange that the CGovernnment of Canada should b
taking an active interest in matters such as the topics you will be exam ning
over the next three days. But when you remenber that Canada is, b
definition, a maritinme nation, possessed of the |ongest coastline of an
country in the world, not to nention sone se veral thousand coastal and inland
islands, it becones nore apf)arent that we share nmany common interests an
problenms related to coastal zone nanagenent. It is perhaps in partia
response to these problens that Canada has becone ﬁreoccupl ed with, an
ultimatel y has devel oped considerable expert ise in, the application of nodern
electronic data processing, renote sensi n% and cartographic technique S
desi gned to hel p deci sion makers working in the coastal zone.

oO—o <K< (¢}

~ Many other countries and international and regional bodies hav e
si mul taneously cone to the realization that the seemngly intractable probl ens
of harnoni zi nP the many |l egitinate and benef icial activities which take pl ace
in our coastal zone s can be nade somewhat nore approachabl e by the effective
use of technol ogies such as these. During this Wrkshop you will hear from
deci si on nakers and specialists fromall over the world who will reco unt their
exper iences in progranmes ainmed at addressing the various aspects of thi
broad subject and you, in turn, | have no doubt, will contribute to thes
di scussi ons by your own observations on the opportunities and the inpedinents
which still nust be addressed to effectively enploy these technol ogies t o]
their ultimate advantage.

(ON7

This Wrksh op represents a val uabl e opportunity to introduce nany of you
to both existing and energing applications of AS technologies in the field
of coastal zone nanagenent. For those of you who already have a workin g
know edge of AS, t he Wrkshop may present some very new applications of the
technology as well as nore focussed enploynent with respect to coastal zone
managenent of small island states. or all, the Wrkshop, and th e
recommendations that will emanate from it, represent a val uable opportunity
to forward your views on the utility of this technolo%y to the doba I
Conference on the Sustainabl e Devel oprent of Small 1sland Devel opi ng States

begi nning here in Barbados next week. Canada, in cooperation with th e
I nt ergover nnental  Cceanogr aphi ¢ Conmi ssion of UNESCO is pleased to play a
role in this fundanmental process of coll aborative | earning.

It would not be reasonable to assune that we will |eave here after three
days havi ng devel oped a naster plan that will lead to a universal remedy to
coastal zone conflicts which stand in the way of sustainabl e devel opnent of
the coastal resources of small island states. But we will have a nuc h clearer
picture of the issues and, | trust, some usable technol ogical nethods fo r
addressing them It will be up to each one of you to take fromthis what you
can and agply it locally or regionally in yo ur own context. For those of you
who will be staying to attend the international conference, | hope th at we can
rely upon you to take these discussions and recomrendati ons with you and carry
the process one nore step forward in seeing that decisions affecting th e
coastal zone are ma de in the full awareness of the lessons we gain fromthis
wor kshop.

May | wish you every success in your discussions and thank you all onc e
again for having joined us here to help make this Wrkshop the val uabl e

gontri bution to sustainable resource plannin g that I amnow confident it will
econe.
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WORKSHOP PROGRAMVE

WEDNESDAY, APRIL 20, 1994

08:30 - 08:40 Welcone and introduction (J. Piuze, Wrkshop Chairnan)
08:40 - 08:45 (pening Remarks (J. Zukowsky, H gh Comm ssioner for Canada)
08:45 - 09:00 Vel conme Comments from|1QOC (P. Ceerders)

09:00 - 10:15 (peni ng Panel D scussion

Coastal Zone Managenent for Small Island States (SIDS) - The
I ssues and Chal | enges.

Panel i sts: G Garcia, L. Nurse, and A Robertson
10:30 - 11:30 1CC Experience and Vi ews on Coastal Zone Data Managenent

Presenter: P. Ceerders
11: 30 - 13: 00 Principles for use of @S in Coastal Zone Managenent
Presenter: M Arno

14:30 - 15:30 Strategies for Building and Mintai ni ng Coastal Zone Dat abases
Presenter: P. Gose

15:45 - 16:45 Renote Sensing and Coastal Zone Data Acquisition and Anal ysis
Presenter: B. Ryerson

16:45 - 17:30 dosing Panel D scussion

Focus on identifying new issues raised by the technical
present ati ons. scussion open to the floor.

Panel i st s: N. Bleuse, A Duncan, and C Gay

17:30 - 18:30 Hands-on G S Free Tine
Review and Interact with the tools presented and di scussed
earlier in the day. Delegates will have an opportunity to
consult with the technical experts.

THURSDAY, APRIL 21, 1994

08:30 - 09:15 (pening Panel D scussion
Panel i sts: L. Cassel, J.Eade, and T. Mellen

09:15 - 10:30 Coastal Zone Managenent in Barbados with S
Presenter: K. Atherley

10: 45 - 12:00 Desktop Delivery Systens for Coastal Zone Information

Presenter: P. Gose
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13:15 - 14:15 d S Dynamc Mdelling in Coastal Zone Managenent
Presenters: G Engelen and R Wite

14:15 - 15:30 Informati on Technol ogy Devel oprnent Directions
Presenter: G Maffini

15:45 - 16:30 dosing Panel D scussion
Panel i sts: J. AKiwum, S. Aniyar, and W King

16:30 - 17:30 Detailed Denonstrations of Case Studies
An opportunity to review and di scuss the case studies presented
earlier in the day.

FRI DAY, APRIL 22, 1994

08:30 - 09:00 Modus operandi for three Wrkshop Breakout Sessions

09: 00 - 10:15 Breakout Sessions Part | (Three concurrent)

Leaders: S. Aniyar, C Gra?/, A Duncan
Rapporteurs: W King, T. Mellen, J. Eade
10: 45 - 12:00 Breakout Sessions Part Il (Three concurrent as above)

13:00 - 14:30 Report from Session Leaders and Rapporteurs

14:30 - 16:00 Plenary D scussion and Devel opnent of Recommendations and
Concl usi ons

16: 00 - 16:30 Concluding Address (Senator Harcourt Lewis, Mnister of the
Envi ronnent, Housi ng and Lands, Governnent of Barbados)

16:30 - 17:30 Wbrkshop Concl usi ons
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REMARKS FOR THE OPENI NG PANEL DI SCUSSI ON
BY
GUI LLERMO GARCI A

For nany snmall island states tourismrepresents an inportant economc activit y
and its devel opnent is based on the recognition of environnental beauty as a val uabl e
natural resource. In other words, tourismactivities are today recogni zed as very

sensitive to the quality of the environnent.

But , when tal king about small islands in general, "the environment” could b e
understood as the marine and coastal zo nes fromwhich they obtain one of their basic
r esour ces.

Small island states are, in fact, "coastal marine" countries
Moreover, if the inportance of the coastal zone for small island states has to

be enphasized it is because it contains several of the nost inportant natura
r esour ces:

i) beaches
i) coral reef areas
i) mangrove areas
That is why one should say the coastal zone is a fundamental factor for th e
sust ai nabl e devel oprent of snall island states. It neans that when planning th e
short, mediumand |ong termuse and exploitation of this conplex natural resource one
shoul d preserve it to satisfy the needs of future generations.
Smal | islands have several conmon characteristics that nmake themvery sensitive
to natural and man-nade effects, generally influencing the natur ~  al equilibriumof the
coastal zone. | would like to point out the follow ng characteristics:
(i) Susceptibility to natural environmental events (hurricanes, cyclones,

storm surge phenonena, etc).
(i) Tenancy towards ecol ogi cal instability.

(iii) Anost inmrediate repercussions on the coastal zone and narine
envi r onnent of terrestrial events.

(iv) Coastal resource planning and nmanagenent is essentially synonynous with
natural resource planning and nmanagenent .

(v) Remar kabl e vul nerability to global environnental phenonena, such as sea
level rise, an increase in the frequency and severity of tropica
storns, etc.

~For an important part of the commnity (scientists, environnmental nanagers an d
pol i cy deci sion-nakers) the problens as sociated with the coastal zone were initially
related to some extent with clinate changes, and in particular to continuous se a

level rise. But, it is already accepte d that these problens are the consequences of
the i nmmedi ate response of the coast to nmany human induced activities, including not
only those resulting froman environnmen tally erroneous planning of the coastal space
but al so those ensuing frommitigation actions inproperly inplenented.

In consequence, any activity or program dealing with Coastal Zone Managemnen t
shall include the follow ng itens:
(i) Identification of coastal resources, including those of public/socia

character.

(i) Definition of priority uses.

(iii) Establ i shnent of short and nmedi umtermresearch prograns including:

b) base |ine determ nation _
c) studies on processes/interactions

a% eneral characterization studies

(iv) Establ i shnent of |ong termor pernmanent nonitoring program based on the



results of research and base |line determnation

(v) Definition of common nethodol ogi es for research and nonitoring, and
devel opnent of intercalibration and standardi zati on exerci ses.

(vi) Establ i shnent of coastal ecosystens data bases, including not only
scientific research and nonitoring data, but al so those of social
character (i.e. recreational, touristic, etc) and of econom c character
(i.e. land-based industries, agriculture, fisheries, etc).

(vii) Devel opnent of mat hemati cal nodel s of coastal ecosystens (including
those of specific or general character and use) that could contribute
to predict the effects of nanagenent decisions and/or clinate change.

Q her itens have to be borne in mnd if one has to nmanage danaged ecosystens
These itens are as foll ows:

(i) To find the causes of the damages.

(i) To define the ecol ogi cal |y sustai nabl e neasures to mtigate, or at |east
to sol ve the consequences and causes of danmages.

(iii) To restore, as far as possible, natural conditions to the affected
ecosystem

On the other hand, an inportant aspect in support of coastal zone managenent is
the exi stence of local and national regulatory and coordi nati on mechani sns.

A coordination mechanismis ess ential to | ook for the best solution to a problem
and to find the nost adequate decision for the managenent of the resources.
regul atory, and an enforcenent (or conpulsory), mnechanismis essential to forc
people to act in the right way.

Finally, if we want to succeed in coastal zone nmanagenen t several chall enges have
to be faced. The changes incl ude:

(i) To increase public education, also for decision-nmakers, on environnmenta
i ssues.
(i) To create and/or increase the necessary human resources at different

I evel s of scientific and technol ogi cal know edge.

(iii) To enploy, or create when necessary, a nmechanismfor cooperation and
coordination at local, national and international |evels.

(iv)  To develop the free exchange of scientific information and data between
national institutions, and countries.

(v) To devel op the widest possibl e exchange of experiences in success and
errors in coastal zone managenent at national and international |evels.

(vi) To define and establish the necessary nethodol ogi es and technol ogi es for
research and nonitoring. This shall include intercalibration and
st andar di zati on exer ci ses.



In closing, | want to say again that coastal zone managenent is a very conple

exercise, not only of scientific nature but also of social and econom ¢ character.
Thi s exercise has to be continuously inproved if we intend to su cceed, because in our
specific case, as small island states, the present economc situation is perhaps the

bi ggest obstacle to apply the principle of sustainabl e devel oprent.
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COASTAL ZONE MANAGEMENT (CZM) | N BARBADCS -
COASTAL CONSERVATI ON UNI' T ( CCU)

BY
LEONARD NURSE

I NI TI AL PROBLEMS | N ESTABLI SHI NG CZM PROGRAM

* NEEDS ASSESSMENT
- identification of critical issues facing coastal zone
- beach erosion/ coastal water pollution/ reef degradation/ sand
m ni ng/ habitat | oss (seagrasses, wetlands, beach vegetation)?

* Needs assessnent provides basis for determ ni ng DATA REQU REMENTS,
MONI TORI NG SCHEDULE & DESI GN,  EQUI PMENT; | NSTI TUTI ONAL & PERSONNEL.
- in Barbados case, triggering concerns were perceived beach | oss,
deteriorating water quality and reef norbidity and nortality.
- led to establishnment of Coastal Conservation Unit, with a critica
core staff in oceanography, marine biology, engineering, coastal
pl anni ng, surveyi ng.

* After birth of CCU, problemof adequate funding commitnent -
mai nten ance/continuity of activities. Miny SIDS do not have strong
comm tnent to mai ntenance of infrastructure and Prograns, especial l'y
environnmental prograns; only relatively recently regarded as priorities
in region.

DATA MANAGEMENT | SSUES
* Assenbly of FRAGVENTED DATA SOURCES

- data on range of variables gathered by variety of agencies: naps, aeria

and ground-| evel photos, coastal survey plots, infornati on on currents, waves,
etc related to specific projects; water quality dat a.

- in cases no reference to sanpling nethods, protocols, thus difficult t

determne reliability of existing information
- requirenents for RETRIE VAL/ QUALITY OONTROL/ STORAGE NANAGEMENT for
deci si on- naki ng.

* CORGAN ZATI OV CLASSI FI CATI ON of avail abl e data into discrete, nmanageabl e
subfields to nmeet requirenments identified in "Needs Assessnent”.
- coastal engineering, narine biology, oceanographic, surveying and ot he
data files. Files then used as basis for developing tine series
requi renent for sound CZM
- in case of OQU, process useful in identification of DATA GAPS and
deficiencies - thus highlighted the need for nodification of data
gat hering and nonitoring.

THE REALITY

* At every stage of process the need for an adequate data managenent system
was _highlighted.
- The system chosen nust have the necessary flexibility to accommodat e
i ncreasi ng vol ure, conpl exity and sophistication of Information, as
dat a base expands.

* In case of Coastal Conservation Unit, Barbados, programat a stage where
hi gher levels of efficiency can only be achieved with a functiona
Geographic Informati on System
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COASTAL CONSERVATION UNIT

THE FUNCTION OF THE COASTAL CONSERVATION UNIT

WORKING TO ENSURE THAT THE COAST RETAINS
ITS VITAL AND PIVOTAL ROLE IN THE ECONOMIC, SOCIAL
AND PHYSICAL DEVELOPMENT OF BARBADOS

BACKGROUND
ON THE ROLE AND FUNCTI ON

OF THE COASTAL CONSERVATION UNI'T

BACKGROUND

The Coastal Conservation Unit (C C. U ) was established in 1983. Conceived as a
specialized governnental unit the CCU is specifically concerned with issue S
relating to coastal erosion and the app Ilication of nmanagenent strategies for dealing

with this threat.

OBJECTI VE

The long term objective of the Unit is to design and inplenment an effective ,
conpr ehensi ve Coastal Zone Managenent Plan for the island of Barbados.
PRQIECT EXECUTI ON
~ The 1983-1984 Diagnostic and Pre-feasibility Coastal Conservation Study was the
first major ﬁr oj ect work executed by the Unit. The Study was designed to determ ne
and assess the causes of coastal erosion in Barbados and to make recommendati ons on
remedi al strategies. This work was funded by the Inter-American devel opnent Bank.
_ The Feasibility and Design Coastal Conservation Study w [l be the next major step
inpursuit of the Uhit's overall objective. The najor conponent s of this project are
to research and define strategies for:

- Beach creation and stabilization

- Water quality inprovenent

- Legal and institutional arrangenents



PRESENT WORK

The Unit's work currently includes the foll ow ng:
OCEANCGRAPHI C ASSESSMVENT

(a)

Beach profiling at over 100 sites
Wave climate anal ysis

Tide | evel nonitoring

Water quality assessment

Fringi ng and bank reef surveys

Longshore sedi ment novenent.

(b) COASTAL RESEARCH

St af f

exanpl e:

(c)

The
met hods

undertake applied research relating to various coastal matters, fo

Coastal |egislation

Lagoon noni toring and i nprovenent

Beach access

Qcean dat a managenent

Jetties in Carlisle Bay

Reveget ati on and dune nanagenent

Artificial seaweed as a means of erosion control

I npact of effluent discharge (including thermal effluent on
beach dynam cs, narine and coastal ecosystens.

CONSULTATI ON ON COASTAL ENG NEERI NG

Unit advises public and private sector agencies on shoreline protectio

and engi neering desi gn standards:

Managenent strategies
Design criteria
I npl enent ati on

Moni toring and i npact assessnent
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(d) DEVELCPMENT CONTRCL

The Unit

participates in
contr ol by evaluating all

(e) EDUCATI ON OUTREACH

The education programmre which seeks to sensitize the public about
i nvol ves active participation in exhibits,

pr obl ens

Library information is al so made availa
and bona fide researchers fromthe general

STAFFI NG

At present
routine work of the Unit.
research and coastal
conpl ernent
essenti al
staff consists of

Proj ect Manager

Coast al Pl anner

Mari ne Bi ol ogi st

Coast al Engi neer

G vil Engi neer

Water Quality Technician

The following presents an outline of the technical exper

the Unit:
TECHNI CAL PGSl TI ON

Proj ect Manager

Coastal Pl anner

Mari ne Biol ogi st

Coast al Engi neer

A vil Engi neer

Scientific Oficer

Research O ficer

Surveyor/ Assistant Surveyor
Dr af t sman

2 Surveyors Chai nnmen
Techni ci an

ADM N STRATI ON

Account ant
Cerical Oficer
Secretary

A erk/ Typi sts

SUMVARY
A though the Coast al

it has earned a reputation for high
as been able to effectively pool
agencies in Barbados to address a
To this end the Coastal
its vital
devel opnent of Barbados.

inits field. It
those of other technical
management i ssues.
that the coast retains
physi cal

el even (11) Kkey technical
_ They also provide critical
engi neering projects. ]
upgraded to I nclude positions which have been consi dered necessary an
to the functioning of the Unit.

the decision-nmaking process vis-a-vis devel opnen t
I | _ proposed devel opnents in the littoral
This work I's done in association with the

_ and narine zone
own Pl anni ng Depart nent.

) coasta I
_ medi a progranmmes and | ectures

ble to university secondary school s students,
public.

and support staff mnenbers perform th
support during the majo

There are plans to have the staffin

[elloRaie)]

The present conpl erren t of Senior Techni cal

tise which resides within

SPEC ALITY

Coast al Geonor phol ogy
Coastal Pl anni ng
Marine Biology
Coast al Engi neeri ng
A vil Engi neering

Nat ural Science

Nat ural Science

Hydr ogr aphi ¢ Surveyi ng

Conput er Ai ded Design

Conservation Unit is a relatively young agency (10 years),

roducti vi ty/ prof essi onal i sm

nal and quality research
and utilize

its own resources and
variety of coastal zone
Conservation Unit is working to ensure
and pivotal role in the economc, social an
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| OC EXPERI ENCE AND VI EW6 ON MARI NE DATA AND | NFORVATI ON
MANAGEMENT | N SUPPORT OF CZM SYSTEMS FOR Sl DS

by
Paul Geerders

THE CONSUMER

THE PRODUCER
PGSS| BLE | OC ROLE
CONCLUSI ONS

( DEMDs)

This presentation will first focus on the basic elements of the end-users, th e
consuners of coastal zone nmanagenent da ta and their needs. Then it will |ook at the
various aspects of the producers of the relevant data. Furthernore, the possi bl e
role and contributions of 1QC will be p resented followed by a nunber of concl usions.

A denmo was given of the OCEAN PC package of | CC.

REQU REMENTS CZM
ACTUAL S| TUATI ON

H STORY

FUTURE

In coastal zone nanagenent the basic needs refer to: the actual situation ﬁespeci ally
incalanmty situations), the past (tod etect trends) and the future (to evaluate the

consequences of certaln actions or events).

A PRICR KNOALEDGE

DATA

| NFORVATI ON

KNOW.EDCE

MCDELS

SECURI TY

STANDARDS

Thev\frcgf)er basis of the application of technol ogy such as @S systens is an a-priori
knowl edge of the processes to be caﬁt ured in the system This know edge, to b e
obtai ned through scientific research, should be conplenented with standardized ,
quality-controlled data and with reliab le infornmation. Scientific know edge | eads to
nurmerical nodels describing with certain limtations and assunptions the processe S

included in th e system Security needs to be applied at several levels: internally

to ensure consistency, and externally to prevent external influence on systens o f
which the proper performance can be vital for environment and national econony

St andar ds need

fromtechnol ogy push
FLOYW OF INFORMATION to .
user-driven systens
In Situ Data

ASAP G0OS

to be applied at all |evel
to ensure the require
conpatibility between dat
from different sources an
of different types.

[eR NNV

Remote Sensing Data Mumerical Models

¢ In order to provide th
consuners with a ¢ ontinuous,

(¢}

GIS

|

Expert System
|

USERS/CONSUMERS
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consi stent streamof data and information, three sources need to be conbined: in-situ
data, Renote Sensing data and data from nunerical nodels. GS systens form a n
excellent carrier to present and evaluate [arge anounts of different types of data
and infornation. Expert systens (inclu ding decisjon-support systens) could not only
facilitate the access for the user but also provide a dynamc el erent, especiall y
vital incalamity situations. W need to devel op fromtechnol ogy-pushed systens to
systenms driven by concrete user requirements. The | OC concept of G005, the d obal
Ccean Observing System is based upon this nodel. The system ASAPL}\é Systemfo  r
Assessnent of Pollution, devel oped by a Netherl ands consortium f or P to be applied
primarily in Kuwait to assess the environnental situation after the l'iberation) is
ab good exanple of a practical system including several of the aspects nentione d
above.

NATI ONAL  NCDCs
REG ONAL RNCDCs
GCBAL WDCs

In order to en hance the accessibility of narine data and i nfornation on a national,

regi onal and global scale, 10C has developed the concept of the |CDE networ k
(I'nternational eanogr aphi ¢ Data and | nformati on Exchange). This network incl udes:
national oceanographic data centres (about 55 around the world), responsibl e
oceanogrethl c data centres (both for sp ecific regions and for specific subjects) and
the Wirld Data Centres - Cceanography, the latter operating under | CSU.

DATA ACQU SI TI ON

SAVPLI NG

PROCESSI NG

ARCH VAL

EXCHANGE

The |1CDE system follows closely the stages of sea-going canpaigns from dat a
acquisi tion until archival and exchange of the data. This is the basic proces s
requi red to provide the essential supporting data for coastal zone managenen t
syst ens.

pl anning NOP  national oceanographic programre

conpl etion CSR Crui se summary report

datafile MEDI marine environmental data inventory

exchange G-3 general format -3 ) _

publication ASFA aquati c sciences and fisheries abstracts

| ODE has devel oped a nunber of specific procedures and guidelines to nonitor an d
facilitate the flow of marine data. NOP is used to announce pl anned cruises on an
international level. This could be inportant e.g. to provide an opportunity fo r
other scientists (e.g. ornithologists). A CSRreport is used to descri be what has
actual l'y happe ned during a cruise in terns of: where data or sanpl es were acquired,

what type of data or sanples were acquired and which ship, institutions an d
scientists were involved in the cruise. | COE provides international exchange of NOP
and CSR 1CC re%ul arly publishes updat ed MED Catalogs. GF3 is a technical fornat
rovided to ex change marine data, mainly in large quantities. Reduced and specific
ornmats have been devel oped for specific types of data and for s mal | anounts of data.
ICC is a co-sponsor of the ASFA system operated by FAO, an autonated literatur e
system containing references to a wide range of narine-related publications. It is
advi sable to a ssure that the results of marine scientific work finally are included

in ASFA

STANDARDS

PROCEDURES

GUI DELI NES ) _

OCEAN- PC quality control and processing

ETI t axonony

DATA ARCHAECLOGY  historical data

ELECTRONI C MAI L Sci encenet / OWNET

I OC and | CDE has devel oped a range of standards, procedures and guidelines rel ated
to marine r esearch, fromdata acquisition to final data archival. These have bee n
docunented and published in the series | OC Manual s and Quides. OCEAN-PC is software
package for nmarine data quality control, processing and presentation. It consists

of a nunber of nodules fromdifferent origin. It is intended to be expanded over the
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years. COCEAN-PC could be nost effective to provide standardized mari ne data i nput
to coastal zone nanagenent systens using AS. nrelation to OC EAN- PC, | OC publ i shes
an inventory of useful marine research related software packages devel oped all around
the world. Mst of these are freely available. ) ) _

ETI, the Expert System on Taxonomc Interpretation, is being developed with 10 C
support to lead to a world-w de system conpiling and making accessible the slow

vani shing expertise in the world on taxonomc interpretation. T his systemcould form

an effective conponent of coastal zone nmanagement systens.

H storical data forman essential eleme nt for research for trends in the environnent
leading to nunerical nodels which in turn are crucial for coastal zone nanagemnen t
systens. | QOC s Data Archaeol ogy and Re  scue project is aimed at providi ng assistance
and advice to naking val uabl e historical narine data sets accessible.

Conmunication through electronic mail and other digital communication systens i S
vital for rese arch in general and for nmarine research in particular. The effective

inpl ementation and operation of coastal zone nmanagenent systenms w || depend ~on the
avail ability of reliable, cost-effective digital and non-digital comrunicatio n
t echnol ogy.

TRAINING i n:

MARI NE DATA MANAGEMENT

MARI NE | NFCRVATI ON MANAGEMENT

REMOTE SENSI NG FCR MARI NE APPLI CATI ONS
ON- BOARD PROCEDURES

| OC can provide training opportunities in marine data nmanagenent, narine infornation
management and Renote Sensing for marine applications. These can be in the form of
(nostly regional) training courses and individual training. Also |OC provide S

opportunities for training In on-board data acquisition procedures.

WHAT DCES G S MEAN?

GHASTLY | MPRESSI VE SHOW
GREAT | MPRESSI ON S| MULATOR
GONZO S | DEA SNATCHER

"gis" (Dutch) neans "smart, cunning"
GENERATI ON

| NTERCAL| BRATI ON
STANDARDI ZATI ON

V¢ shoul d be ¢ autious concerning the value and capabilities of AS systens as such.

They often tur n into fancy data presentati on and mani pul ati on systens providing its
users with apparently credible views of "reality". However, we nust keep in mn d
that only oper ational infrastructures for the generation of the required data, that

only a perfect intercalibration between the many different sources of input data and
that only stri ct standardi zation at all |levels can make A S systens provide results
useful for their users.

CONCLUSI ONS:

VWHAT DCES THE CONSUMER WANT?
VWHAT CAN VE DELI VER?

WHAT CAN | CC CONTRI BUTE?

A thorough analysis of user (consunmer) requirenments is essential to develop an d
inmplemrent G S and related technol ogy to support coastal zone managenent. There are
i mmense possibilities fromtechnology: let's nmake a w se use of them Finally ICC
can contribute in several ways to this process, both with its ex perience and with the
specific tools it has developed for narine science and for nmarine data an d

i nformati on managenent .
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REMOTE SENSI NG AND COASTAL ZONE DATA

ACQUI SI TI ON AND ANALYSI S

BY

BOB RYERSON AND CATHRYN BJERKELUND

Slide 1:

Renot e Sensing and Coastal Zone Data Acquisition and Anal ysis
Bob Ryerson and Cat hryn Bjerkel und

Canada Centre for Renote Sensing

Nat ural Resour ces Canada

Gtawa, Canada

Slide 2:

Remote Sensing is the collection of natural resource information using inager
acquired fromaircraft or spacecraft

Slide 3:

VW are | ooking fromabove - the inplications for use
Phenonena nust be:

under st ood

spatially manifested at the inage scal e

verifiable
"vi si bl e"

f R S I

Slide 4:

RS uses reflected or emtted EMradiation using either passive or active sensors

Slide 5:
Interpretation Oiteria

spectral reflectance (col our/tone/brightness)
shape

texture

pattern

context/j uxtaposition

shadow

si ze

L I T I

..... all brought together by the interpreter's understandi ng of
spatial relationships in the discipline and regi on bei ng studied



Slide 6:

Wiy do we use renote sensing...

* to obtain information for hostile or hard to reach areas

* quickly get simlar infornmation over a |large area

* |ess costly than traditional field-based nethods

* to have a pernmanent (inage) record

* to obtain a quantitative record

Slide 7:

"Two factors tell us that renote sensin g will be nore widely used in the future. The
publi ¢ purse strings are tightening. At the sanme tine the publics demand fo r
environnental information appears to be insatiable. Renote Sensing is the only way
out."

Conment at a public forum on the inportance of renote sensing nade at the ASPRS ,
Washi ngton, D.C. March, 1984.

Slide 8:
Renote sensing - tools of the trade:
Pl atforns
* drones/pilotless aircraft
* bal | oons
* aircraft-light
- survey
* satellites
* manned spacecraft
Slide 9:
Renote sensing - tools of the trade:
Sensors
caneras (Photo and vi deo)
scanners

| asers
radars

E R S

Slide 10:
Renote sensing - tools of the trade:
Anal ysi s

magni fiers

proj ection tools

i mage processing sof tware

geogr aphi c i nfornmation systens

skilled people with a natural resource/environmental background

* %k kX X
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Slide 11:

A variety of sensors and products are avail abl e

Satellite imagery - SPOT Pan & MSS,
- Landsat MsS & T™M
- NOAA
- SEAWFS
- Wirldview, etc. (1995 and beyond)
- ERS1
- M5 1
- JERS-1

Slide 12:
Satellite I magery

- large area coverage

|l ow cost for |arge areas

- 10 to 30 netre resolution

- not generally suitable for |ocal detail

- good for overview

- land cover, vegetation condition, water bodies, forest clear cuts,
roads, topographic and other nap updates

Slide 13:
Al rborne Sensors

- B&Wair phot os

- colour air photos
- colour IR

- video caneras

- digital caneras

- IR scanner

- MBS

- radar

| aser profilers
|'idar bathyneters
low light |evel TV

Slide 14:
Renot e Sensing Applications

envi r onnent

geol ogy

engi neering

forestry

agriculture

oceanogr aphy

hydr ol ogy

cart ogr aphy

wildlife habitat

ur ban/ regi onal pl anni ng
soi | conservati on

di saster assessnent/mtigation
i nternational devel oprent

£ %k kX X X X Sk X X X X F
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Slide 15:

Coastal Applications

¥ %k k% X X X X X X X X

Base geography - shoreline

Base geography - topography/bathynetry
Assessnents of wat er sheds

Resource | ocations (beaches, shell beds, etc)
Denogr aphi cs (popul ati on/ supporting sanpling)
Land cover -> | and use

Di schar ges

Transportati on systens

Qcean circul ation and productivity

Di saster assessnent/nitigation

Sedi ment | evel s

Shi ppi ng activities

Slide 16:

Phot ogr aphi c, Video Caneras and Digital MS

* Water quality and pollution nonitoring
* Vegetation danage due to chem cal or other toxic waste effects
* Land use mappi ng and surface activity nappi ng such as strip

m ning and i ndustrial danage

* Wrban/ shoreline cadastral mapping
* Aquacul ture studies
* Seaweed mappi ng

Slide 17:

I nfrared Line Scanni ng Devi ces

* % % X X X X F

Thermal plune di scharges to surroundi ng water bodies
Forest fire mappi ng and detection

Under ground fires/heat sources

Damaged subsurface pipelines and sewer systens

Aqui fer and dam | eakage

Gl spill detection and mappi ng

Frost pocket mappi ng/ heat |oss frombuildings (in north)
Sea weed nappi ng

Slide 18:

Synthetic Aperture Radars

*
*
*
*
*

* o

Gl spills on water
Fl ood NMappi ng
Ef fects of |andslides, earthquakes and erosion
Forest depletion (?)
Sea ice mapping * Human activity
(eg. strip mning and | and use nappi ng - bananas, etc)
Aquacul ture
Shor el i ne mappi ng/ coastal erosion

* shi ppi ng detection
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Slide 19:

Arole for Renote sensing in |ocal environnental nonitoring
- historical exami nation possible

- revisit

- pernmanent record

Slide 20:

The benefits of airborne MSS

- digita

- G S conpatible

- calibration
- revisit

n

ide 21:
A Look to the Future

- nore conpani es offering products and services
- higher resolution satellite inmagery avail abl e
- radar imagery nore avail abl e

- nore attention to coastal zones

- ASRSintegration will be routine

- lower costs of analysis systens

- return to nore sinple solutions

- airborne digital costs will drop



I O C Wor k s h op R e p Id&OCrWirkshop Rdyoot .No. 103 1 0 3
Annex Xl
Annex X - page 20

G S in Coastal Zone Managenent:
Bar bados' Experience

by

Kennet h At herl ey

Integrated CZMstarted with the 1983-84 Prefeasibility Study in Coastal Conservati on:
(i) Di agnosi s of probl ens

(ii) Possible solutions suggested

(iii) Initiate nonitoring of BEACHES REEFS

1983- Present :

Coastal Conservation Unit retained to performbasic functions, e.g.

( o a )
Conti nue nonitoring

( b )
Advi ce on coastal devel opnent

( c )

Proj ect preparati on work
1991- 1995:

Technical Feasibility Study (see table 1)

( a )
Study processes and trends by expanded and concentrated nonitoring.

( _ b )
Devel op CZM pl an for island

( c )

Desi gn and test certain physical engineering projects

BASI C COVPOSI TI ON

OF CZM PLAN

Map- based i nformati on on coastal and narine resources, processes and activities
B: Engi neeri ng desi gn standards
C El A prot ocol
D Water quality standards
E Shorel i ne nmoni toring guidelines
F: \t er shed noni toring guidelines
G Shor el i ne nanagenent gui del i nes
H: Cost -recovery options

Public information and partici pation
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J: Legi sl ati ve arrangenents

K: Institutional nechani sns

(Many of the above information can be presented on a stretch by stretch,
specific or point-to-point basis on the @J9).

103

regio

n
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__TERRESTRI AL WATER

LIVARI NE WATER AND EI A |

__SCCLO FCONOM G

___EiLLE_EBCﬂECIS___ﬂ
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1. Data acquisition 1. Data acquisition Data acqui sition 1. Devel op Cost- 1. Eval uation of
* wind, wave, current, tide, * Sewage, * Sewage, benefit anal ysis engi neeri ng
sedi ments, bathynetry Fertilizers, Fertilizers, nodel options rel ative
Pesti ci des, Pesti ci des, to coasta
2. Shoreline nmapping Hydr ogeol ogy, | ab capabilities 2. Tourism& pr obl ens
Lab capabilities, Reef & Seagrass recreation
3. Wave climte Ranki ng pol | ution noni t ori ng * Denmand/ Suppl y 2. Select main
det erm nati on | mpact s Veget ati on * Beach requirenent options for
* Deep and near shore identification further
* West & South coasts 2. Measur enent 3. Land use issues experimentation
pr ogr amme Mari ne ecosystem * Regul ati ons
4. Tides & Water levels * Surface fl ow threshol d * Zoni ng 3. Design pilot
* Rainfall * (pen access proj ects
5. Coastal water circulation * Subsurface flow Envi r onnment al * Coastal structures
* Water quality i npact anal ysi s & inplications * Beach face
6. Shoreline sanpl i ng pi l ot project dewat eri ng
characteri zation 4. Analysis of / * Beach rock
* Sedi ment pat hways, 3. Analysis & Gener al | and use control renova
transport rates nodel | i ng envi ronnent al * Submer ged
* Shoreline predictions scopi ng 5. Public br eakwat er s
* Sand nouri shnent 4. Control options participation * Bermtype
resour ces (eval uati on) CZM pl an pr ogr amres r evet nent
* Agriculture * Beach nouri shnent
7. Beach/coast i nprovenent managenent 6. CZM pl an * Reef rubble
t echni ques * Sewage col | ection clearing
* Structural * Storm wat er
* Non-structural managenent 4. Modification of
* Drai nage stabilization * Educati on exi sting
* Pilot project design * Legislation structures
8. Pilot project nmonitoring 5. CZM pl an 5. CZM pl an

9. Mi ntenance practices
10. Pre-investnent designs

11. CZM pl an

Atherley, Smth and Nurse)



HOW TO HANDLE
THE MASS OF DATA

W are sinply dealing with | arge anounts of data from numerous | ocati ons

The data has to be:

- anal yzed for trends, patterns and rel ati onshi ps;

- Stored for later retrieval and anal yses; and

- Prepared and pro cessed on spreadsheets, databases,
oceanogr aphi ¢ and engi neeri ng programnmres.

@ S was concei ved as being useful for

(i)
(i)
(iii)

(iv)
(V)

( i

conbi ning the tenporal and spatial database;

( i i
seeing various pernutations of associations; and

( i i

assessing the potential for quantitative nodelling.

FEATURES OF G S SYSTEM

U T O] C A

Internati onal draw ng tool used by engineers, architects

and pl anners.

R C A
Q@ S buil der running through Autocad. Builds spatia
coverages: points, lines, polygons etc (see page 4).
R C \% I E

W ndows- based @ S presentation and nanagenent package, to

query dat abase, view and pl ot naps (see pages 5 and 6).

A R D w A
486 50 Mz, 16nb RAM

300MB Hard drive

Plotter and digitizing table

G S | SSUES FOR STARTERS
Ceor ef erenci ng standards and nap scal es
Vector and raster mnodel s

Consi der your applications

a
Store data
( b
New per specti ves/ permut ati ons

c

Devel opment control and nonitoring trends

Li neage of data and Quality control

and specific

Inter-institutional support, especially in Snall Island States

( a
Common ground
( b
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Ceneral standards

( c
Trai ni ng

( d
Avoi di ng overl aps

( e

Cooperation between private and public sectors

( f

Wio owns the data

Exanpl es of CzZM
Application in Barbados

Sone exanpl es of CZM Applications in Barbados can now be illustrated:
(i)
(ii)
Beach access Pl anning

( i i i

Coastal Processes: beach changes

Fl ood Hazard Managenent

No Coverage name | Geographic Feature Respresentatio | Attribute
n
BATHYM Depth contours Line Y
BCHPRF2 Beach profile locations Point Y
CURR_REC BNG grid lines Line Y
FOURSITE Ocean bottom mapping Polygon Y
MNTR_SC Sub-catchments Polygon Y
NRSHRNOD Nearshore nodes(waves) Point Y
PBEACH Beach areas Polygon N
REACH Shoreline classification Line Y
SANDBEDS Sand bodies Polygon Y
WAVEGRID Wave refraction grids Polygon N
WAVEREC Wave recorder locations Point Y
CST_STRU Coastal structures Point N
FLOOD Flood maps for 100yr event | Polygon Y
OBGEO Ocean bed geology Polygon Y
CZONES Water control zones Polygon Y
GWUCATCH Ground water catchments Polygon Y
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MGWA Major groundwater Point Y
abstractions
RAINCONT Annual rainfall contours Line Y
RAINSTN Rain gauge stations Point Y
RIVER River network Line N
SOILS Soil associations Polygon Y
TERRA WQ Terrestrial water quality sites | Point Y
ISLND RD Island Road Network Line N
LANDCOV Land cover (4 classes) Polygon Y
LANDUSE Land use Polygon Y
LANDVAL Land Parcels on coast Polygon Y
REEFS Fringing and bank reefs Polygon Y

Sediment Distribution and Reefs
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on the Barbados West Coast

i

HOLETOWN

DEPTH CONTOURS

-~~~ 100

ISLAND SHORELINE
A~

REEFS (FRINGE & BANK)
I BANK
& FRINGE
. CORAL RUBBLE
I SOFT CORAL
SAND DEPOSITS

=24 90 % Sand

1 Sand Veneer

PAYNES BAY

metres

0 1000 2000




| OC Wor kshop Report No. 103
Annex Xl - page 28

Bear in mnd t hat the analyses will nostly be related to the preparation of the CZM

pl an and obviously will focus on finding solutions, tracing patt erns and associ ati ons
and for sinply produci ng maps whi ch | ook good.

PRACTI CAL APPLI CATI ONS

I mpacts of flooding on properties and the highway.

e of the cha Ilenges to CZM planning has to do with planning for energency events.
Hurricane events which drive storm surges have been known to flood inportant rea I

estate and inpose serious damage to coastal properties. G S on Maps can show th e
inpacts froma 1 in 100 year stormeven t on the coast of Barbados, based on separate
conputer anal yses on reached based bathynetry and surface typol ogy. Maps can show
how the coastal roads and buildings wou |d be affected, including hotels and critical
facil ities such as electrical generating plants, and oil storage and refinin g
facilities.

The analysis is being extended to include an assessnent of the val ue of properties
that are at risk and recommendati ons w Il be nade with respect to energency response
nmechani sns:

(i) Rel ocation of the fire and police stations out of a zone.

(ii) Warning to hoteliers that they should take their guests to a safer zone
during an event of simlar nagnitude.

(iii) Pre-planning of |ikely access routes during these events.

(iv) Building codes for properties in the area.

This exanpl e denonstrates the G S relevance to enmer gency preparedness and hazards
pl anni ng.

Beach Access Pl anning

The provision of safe and confortabl e beach accesses for the public is one of th e
expectations that peopl e have of their governnent. The drive to develop the touri st
industry in the island has reduced access space. A GS map could show variatio n
anong the 68 beach accesses on the west and south coasts of the island, sone wt h
vehicular, lifeguard and changing facilities. On the south coast, while there are
a |lot of accesses (4/1km coastline on average), not nmany have the range of basi C
services to nmake bat hing safe, confortable.

The anal ysis is being used to nmake reconmendati ons on the need f or certain facilities
along the coastline. This coverage will also be related to water quality and reef

quality to ens ure that people are encouraged to use healthy environnments. Here the
@S can showits worth in physical planning.

Beach Changes

The CCU has been able to input point attribute data for over 100 beach profil e
nonitoring sites in the island. Aftribute data attached to prof ile locations include
information on when the profile started, the frequency of nonitoring, raw data for
each profile period (particularly beach wi dth, volune and di stance to the step), and
regression coefficients (calculated in separate spreadsheet) of the beach chang e
trend over the period for which data are avail abl e.
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@S maps can show trends for parts of the coast of Barbados coded as accreting and
erodi ng sites. Such maps can show that a problemexists on the central part of the
west coast, whereas nost of the south coast is accreting and obviously in bette r
condition. Th e reason, we believe, has to do with the fact that there is nuch nore
sand offshore of the south coast than off the west coast. Focussing on one of the
west coast trouble spots, we can see the specific sites that are eroding, and al so
noti ce the offshore canyon which appears to be acting as a shute for renoving sand
fromthe al ready depl eted nearshore.

Cbviously, therefore, erosion prevention solutions and the appli cation of engi neering
technologies to build beaches in this area will have to | ook at the possibility of
punmpi ng sand to the beach and the nearshore and bl ocki ng the pathway to the canyon
through which sand is |lost. The AS in this case is a useful research and

engi neering design tool.
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By:
G ulio Maffini

Key Technol ogy Devel opnment

* Reducing The Cost O Were
e Capturing The Data
 Wsing The Data

Reduci ng The Cost of Where
* Smal |l Form Fact or
= PCMO A cards

RS232 attached hand hel ds

Low Cost ($500)

10 to 30 neter accuracy

Rapi d capture of geo coordi nat es

AJ based PC software now avail abl e for transparent data capture into
appl i cations

Portabl e Environmental Iy Tol erant Computers (PETC)

Physi cal |y Tol er ant

Pen Enabl ed

Docki ng Station, Dial Up, or Wrel ess Capabl e

GPS Att ached

Ms WNDOMNS Field @S Software now avail abl e (Pen Metrics, Bentley
Systens, Buers)

PETC Pen Tabl et Computers

« 3 to 6 pounds

» 80386, 80486, and Power PC processors

* 4 to 32 megabytes of RAM

* 40 to 105 nmegabytes of hard disk

« 4 foot drop to concrete

+ -25 Cto 55 C

 Full sunlight to full darkness

« PCMC A

» Keyboard and docking station expansi on
 Sealed - water proof and salt water resistant
* $3595 to $5995

Mul titasking GUI Operating System Environnments For PETC

* M5- W NDOWG



MB-DCOB 4.0 (late 1994)
Chi cago (June 1994)
Cairo (1995)

Al X

o8l 2
CGeneral Magic

PETC Operating Environnents

 PETC devices are ideal for use in:

= cars

= poats

= jeeps

= trucks
PETC and GPS technology promse a tine in the near future when the know edge o f
"where" the user is transparently collected while using the PETC
PETC Pen Tabl et Vendors

e TUSK
Kal ei da
Nor and

Tel xon
Mcro State

Al can withstand common el enments of the island environnent:
Sand

Dust

Salt Water

Heat & Full Sun

f R S

Client/ Server Defined

" A CLIENT is a single user workstation, providing the user with presentatio n
services and the appropriate conputing, connectivity and database services an d
interfaces relevant to the business need,;

A SERVER is one or nmore nulti-user proc essors wth shared nenory, providing the user

Workstations = — Supermicro

Wi
t h
Enterprise Client/Server Architecture mp
With Field Computers Y
0 6
nn
’ =, ecC
Terminals = i
- - - . t y
an
- - - - - == Mainframe d
d
IIWIIHIIIIIIIIII IIIIIIIW T t
portabie |||n||||\|||||||||L| I |\|||||||||||||||n= Supermini 2
. S
r
i
e
a

SOO<ODODOL YLD

NETWORK
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d interfaces relevant to the business need;

CLI ENT- SERVER COMPUTING is an environne nt in which the business need is satisfied by
an appropriate allocation of the application processing between the client and server
processors. The environment will typically be heterogeneous”

Client/Server Data Managenent

e dient/Server Topol ogy
bj ect W appers
osQL

bj ect Rel ational Data Base Management Systens
CDBC

Portable Computer Result
: Application Data

Request
[

.
Docking Station
[

Dial Up
[
Wireless

Graphical User Application

Interface

Client/Server Mobile
Computing Connections

SUSTEMHODSE
GPS Sateliteﬁf -~
Telephone - ~*
N Modem Wireless
Pen - Communications
Computers

Antenna

Portable Computer
Server

GIS Database | ===
Server

Corporate
LAN

o -
[T
[T

Desktop PC
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Wrel ess Conputing

@S has histor ically ended at the office door. Wth the new technol ogi es di scussed
here, full functionality S can be dep loyed to the field. These functions include:

System access with nap and data read/view only capabilities

System access with nmap and data read/view and annotation capabilities
System access usi ng pen based conputer interface and i nput forns
System access with read/view, annotation, wite, and nodify
capabilities;

* Full engineering tool set, including work order generation

Wrel ess Conmputing Options

A d \Y a n t a g e
Limtations
T r a d i t i o] n a
. U b i q u i t o] u
e Limted throughput
(3 e | I u | a
. N 0] r e S t r i c t i 0] n

» Congestion in urban areas

CDPD
. E n h anoced c el I ul artr d a t
* Not yet depl oyed
(nore reliabl e)
. Il nt egr at ed Vvoi c e and d at
* Lack of applications
devel opnent

D e d [ c a t e

o Data only
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P a C k e t - S w i t C h
. S h or t c a | | s et uwp

* Require specialized wireless

 Limted packet size

. Il nt e gr at e d a p p |l i c¢c at i
 Limted coverage

and conmuni cati ons
S p e C i a I i z

. V 0 i c e a n d d

* Vehi cl e based
M 0 b i | e R a d

 Limted coverage

S a t e I I i t e - E n a b I
. G e o] g r a p h i C r e
» Expensive
Net wor ks
P a g [ n
. Al p h anumer i c me s s a g¢

* One-way transm ssion only

capability

. E ¢ o n o m i c a | m e s s

 Limted message size

br oadcast

Two Approaches To Buil di ng the Database

» Layer/ Theme Mbde
* Feature/ hj ect Mde

o

o Q
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Layer Thenme Model
Map Makers Model
pen Ended by Definition

No Explicit Structure Inplied
Anbi guous/ Redundant

Feat ur e/ Obj ect Mbddel
Dat abase Bui |l ders Model
Formal |y Defined At Qutset

View O Themes Can Be Cenerated
Ef fort Required To Define Robust Structure

M grating From Layers to Features
 Explicit Definitions Required
* Anbi guity Renoval Process/Procedure
* Conpl exity Reduction
= Uni que Conditions

= PATN

Digital Still Photography
e Caneras Today:
= 600 dpi
= 64 shades of gray
= 350 grans
= serial port export
= $695
* Caneras In The Next Two Years:
= 1200 dpi
= 16.8 nmllion colours
= 300 gramns
= serial port export
= PCMCI A storage/transfer

= $795

Voi ce Recognition

* In the next two years we wll have:

= 2000 word vocabul ary or nore
= Speaker independence

= 80 words per mnute input recognition rate
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= user definable vocabularies for vertical applications
= packground noise filtering
= context sensitivity with real tine dictionary |ook-up

= | ow cost PC sol ution $500 - $1, 000

Ceographi c Data Agents

« Wiat They Are
« Wiy W May Need Them
 Exanples O Wiat They May Achi eve

Just | magine. ...

« Using a pen conputer underwater while updating a map of a coral
reef...

* Wl king down a beach with a portable conputer and updating a map of
beach
erosion. ..

« Taking digital pictures of recreation areas and potential |and
devel opnent areas. ..

e And then transferring this information to your G S dat abase wi t hout
usi ng
a single piece of paper....

Stop Imagining! |Its here today....
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Current Status and Future Devel opnent
of Renpote Sensing and G S
at the South Pacific Applied Geosci ence Conm ssion ( SOPAC)

Not es prepared for the
Workshop on G S Applications in Coastal Zone Managenent of
Smal | Island States
Bar bados
20-22 April, 1994

PURPCSE OF NOTES

To provide information on the background, current status, and future
devel opnents of Renote Sensing and Geographic Information Systens at SOPAC.

BACKGROUND

Rempte Sensing is the acquisition of inages of the earth by aerial or space
borne vehicles with various types of sensors and a Geographic Information System
(AdS) is the application where the data from renpte sensing is nmost effectively
stored and mani pul ated. A G S should contain and relate both the spatial and tabul ar
data and should provide users with the ability to obtain information by the query of
spatial and tabul ar objects.

G S have becone essential tools for nenber governments where accurate and
timely information is needed to assist in the resource nanagenent and policy
devel opnent.

Rempte sensing is closely linked with GS and in many cases they cannot be
separ at ed.

REMOTE SENSI NG

Several pilot projects have been undertaken at SOPAC to process satellite
i mgery and hardware and software has been acquired and devel oped over the | ast two
years where the processing of such inmagery is now a routine task.

The major constraint in acquiring satellite inmages fromthe main suppliers such
as SPOT and ECSAT is the cost of each inage which is of the order of US $2,500. A
Renpot e Sensing User Group with representatives fromthe regional organisations and
ot her groups (FFA, SCPAC, SPC, SPREP, SPT and LATICAL) has been neeting regularly via
PEACESAT during the last 6 nonths to deternmine a cost effective nmethod of data
procurenment and sharing as well as provide a catal ogue of existing inmages.

Di scussions with both SPOT and EOSAT have determined that a user group
conprising the regional organisations could purchase a single i mage and share that
i mage for an additional 15%or US $375 approx. Paynment of this sane 15% woul d enabl e
the sharing of existing i mages where there are currently in excess of 50 inmages held
by SPT in Tahiti and LATICAL in New Cal edonia where SPT has data fromFiji, while
LATI CAL has data from Vanuatu and New Cal edoni a.

SOPAC has been providing assistance to Forestry, Agriculture and M neral
Resources Department in Fiji as well as arranging renote sensing workshops for the
menber countries. It is anticipated that future satellite inmagery will be processed
and made avail able to nmenber countries as additional 3 S data.

The Fiji User Group Renpte Sensing and G'S Newsletter was started in Novenber
1993 to provide a forumfor exchange of ideas and information for users in Fiji and
the region. It is conpiled, edited and produced at SOPAC every month with a current
mailing list of 300 within the region which includes regional organisations, nmenber
country representatives, other interested parties and menbers of Fiji's user group
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who neet nonthly . It is anticipated that it will be an ongoing activity
GEOGRAPHI C | NFORMATI ON SYSTEM

SOPAC has devel oped an organi sation-wi de G S which includes the foll ow ng data:
coastlines, bathynetry, EEZ boundaries, survey vessel tracks, beach surveys,
satellite imagery, aerial photographs, and wave energy. Sone of these data sets such
as vessel tracks are thenselves part of nanagenent databases and include further
i nformation containing magnetic, gravity and shot point seismic data as well as
cat al ogues of off-line nass storage nedia containing the actual acquired data.

Al'l  ACP nmenber countries have been provided with the necessary conputer
equi prent for operating and developing A S and extensive data sets have been incl uded
with their equipnent.

New and updated data will be provided on an ongoing basis and in particular
there are plans to supply additional equi pment so that nenber countries can receive
the large bathymetric data sets fromthe SOPACMAPS survey where this data will be in
a readily accessible GS format.

There has been close cooperation with other regional organisations, in
particular with the Forum Fisheries Agency in the Exclusive Economc Zone
delimtation programas well as Fiji Covernnent departnments of Agriculture, Forestry,

and M neral Resources.

ASSI STANCE TO MEMBER COUNTRI ES

SOPAC provides assistance to nmenber countries in resources assessnment and
managenent, and applied environnmental geoscience in ocean, coastal, and onland areas,
and includes resource inventory acquisition, resource nmanagenent, and coastal zone
managenent. Field work, data managenment, training, and technology transfer are an
integral part of npbst projects.

A mmj or project has been the South Pacific Marine Resources Program which
conpri ses seabed mappi ng and equi pnent support. The project has been funded under
Lorne 111 of the European Community and is part of an ongoing programto assist the
menber countries in resource nmanagenent and sustai nabl e devel opnent.

The seabed mappi ng project named SOPACMAPS covered sonme 340,000 square km of
ocean in the waters of Fiji, Solonmon Islands, Tuvalu and Vanuatu and has provided
i mgery, bathynetry, gravity, magnetismand seisnic reflection data. The data wll
be received at SOPAC during April and May 1994, and will be integrated with the
existing @S, and distributed to the nmenber countries where it will be used to assi st
in evaluating marine mnerals and hydrocarbon potential, fishing industry
devel opnent, inproved navigation, map production, and natural disaster prediction

Anot her conponent of the South Pacific Marine Resources Program has been the
provi sion of appropriate conmputer equipnment to the nmenber countries and together with
suitable training will enable the countries to better manage their resource and
rel ated data through the use of GdS

The data from SOPACVMAPS wi || be distributed on CD-ROM to the nmenber countries
and ot her organi sations and CD-ROM readers and upgraded software will be provided
under an additional subproject. This new equipnent wll further enhance the
capabilities of the menber countries where funding for the sub-project has been
provi ded by the EC

COVMUNI CATI ONS

Ef fective comunications are vital in the region where international
tel ecomruni cations circuits are expensive and national telecomrunications often
unreliable. SOPAC plans to install a PEACESAT terminal in 1995 which will allow
connection to the existing network as PEACESAT ternminals are already installed in all
menber countries.

PEACESAT is a non comercial conmmuni cati ons network which provides 9 sinplex
voi ce and full duplex voice/data circuits and utilizes obsolete weather satellites
and |low cost 3 neter dishes. The headquarters are in Honolulu and there are
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currently 35 ground stations throughout the Pacific. There are no transnission
charges and the current cost of a ground station is US $28,000. There are plans to
upgrade the service in 1995 to nore effectively utilize the avail able bandw dth of
the satellite. The 3 neter dishes will be upgraded to provide nore voice and data
circuits and a new series of 6 nmetre hubs is planned which will offer nultiple
sessions at the ground station and feature video and packet sw tching.

HARDWARE AND SOFTWARE

SOPAC has an organi zati on-wi de network which connects all users to the main
file server. Users are provided with 386 and 486 PC desktops and field officers with
486 notebooks. The file server has Novell Netware 3.11 as the network operating
system while users have Wndows for Workgroups 3.11. This configuration allows
sharing of corporate and group data and provides resource sharing. The corporate
standard software is Mcrosoft Ofice and the corporate database is Mcrosoft Access
which is connected to Maplnfo as the mid level AS. The high end ASis Arc/Info and
ERDAS. All software with the exception of Arc/Info and ERDAS is M crosoft W ndows
based and other tools include Aut oCAD, Corel G aphics and Surfer

A SUN workstation is used for data conversion and has peripheral devices which
accept all major nediuns including CD-ROV tapes, cartridges

The systemis extrenely flexible and as an exanple, a user in one section can
query the central G S and send output to a colour printer in another section

The equi prment provided to menmber countries are PC desktop conputers with
identical software to that utilised at SOPAC where Maplnfo is the G S of choice.

SUMVARY

SOPAC has been actively involved in renote sensing and acquiring and processing
satellite inmges over the past two years as well as developing and operating a
conprehensive GS. This organization is assisting nenber country governments and
ot her regional organisations as well as the commercial sector in the devel opment of
this technol ogy and provision of services. Specialist areas include coastal zone
managenent, offshore mnerals, offshore hydrocarbons, survey cruise coordination, and
map and publication production. The focus of future direction is sustainabl e
devel opnent and clinate change nonitoring.

The main points are:

(i) SOPAC has devel oped an organi zati on-w de i nformation system of which
G S is a major conponent. This information system named the SOPAC
Regi onal Data Centre is currently accessible to all staff and is planned
to be accessible to the nmenber countries in 1995 through the PEACESAT
conmuni cati ons networKk.

(ii) The Wave Energy Program has provi ded ocean wave data from waveri der
buoys | ocated at six locations in the Pacific. These data were
collected by satellites and stored daily by ARGOS in its databank in
Australia fromwhere it was downl oaded by SOPAC.

(iii) Deepsea mneral surveys have been undertaken and data have been anal yzed
by SOPAC and maps produced.

(iv) Several menber countries have been supplied with equi pment and training.
The equi pnent includes 486 PCs and md range G S

(v) SOPACMAPS swat h seafl oor survey has been conpleted and data will be
received during April and May 1994 fromthe contractor and integrated
into SOPACs GS. Selected data will then be distributed on CO-ROMto
menber countries and ot her organisations. Menber countries will receive
equi pnent upgr ades.

(vi) A GdS and Rempte Sensing Newsletter is published nonthly to serve the
needs of the Fiji and the South Pacific Region.

(vii) A formal user group consisting of representatives from FFA, SOPAC
SPREP, SPC, LATICAL and SPT is being established to purchase satellite
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i mages, with an additional copyright being paid so that the inage
becones shared anong the community of users.

ACRONYMs5

EC
Eur opean Conmunity
ECSAT
Earth Observation Satellite Company (Landsat data)

FFA
Forum Fi sheri es Agency
JI CA
Japanese International Cooperation Agency
L A T | C A
LAboratoire de Traitenent d | mage CALédoni en
NORAD
Nor wegi an Agency for International Devel opment
SOPAC
Sout h Pacific Applied CGeoscience Conm ssion
SPC
Sout h Paci fic Commi ssion
SPOT

Systénme Pour | CObservation de la Terre
SPREP

Sout h Pacific Regional Environment Program
SPT

Station Pol ynési enne de Tél édétection
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CONCLUDI NG REMARKS
BY
THE HONOURABLE SENATOR HARCOURT LEW S
M NI STER OF THE ENVI RONMENT, HOUSI NG AND LANDS
BARBADCS, APRIL 22, 1994

M. Chai r man, Representatives  of the  CGover nnent of Canada, th e
I ntergovernnen tal Cceanographi ¢ Commi ssion (10C) and the United Nations Environment
Programre (UNEP), Participants, |adies and gentlenen:

Let me first e xtend a warmwel come to you all on behal f of the Governnment and
peopl e of Barbados, even though this workshop is now approachi ng its final stages.
I wish to assure you that ny Government is heartened by the decision of th e
organi zers of the programme to convene the workshop here, for | amsure that th e
outcone of you r deliberations will assist in the design of strategies geared to the
achi evenent of sustainabl e devel opment. And as you are all aware, this will be the
focus of our a ctivities over the next two weeks, when the d obal Conference on SIDS
takes pl ace here in Barbados.

Thi s workshop coul d not therefore have been convened at a nore opportune ti me.

For nore and nore, it is beconmng abundantly clear that our survival depends o n
prudent nmanage nent of all of our resources, both natural and nan-made. And in this
process, we nust enploy the best available tools, as long as the y are appropriate and
relevant to our circunstances. It is for this reason that | amfirmy of the view
that state-of-the-art tools such as Geo graphic Infornation Systens have a vital role
to play in the inprovenent of our data nmanagenent capability, and in the provision
of deci si on-nmaki ng support.

| amparticularly pleased that the thenme of the workshop is @S applications
in coastal nanagenment of small island states. As in the case of any other snal I
i sland developing state, Barbados is fully aware of the inportance of its coasta I
resources to national economc and social devel opment. W exploit our coastal and
marine zone in a variety of ways: for fishing, housing, industry (e.g. flou r

mlling, cement manufacture, rumand pe troleumrefining), tourismand recreation, to
nanme a few In addition, critical infr astructure such as our air and sea ports are
| ocated on the coast.

It is against this background that nmy Covernnent has been actively seeking to

ensure, that the resources of this country are exploited and man aged in a sustainable
way. And this is precisely why the CGovernnent has coomtted a substantial body of
resources for the inplenmentation of a conprehensive coastal zone nmanagemnent proj ect
for the island. The current phase of that programe, which commenced in 1991, i S
bei ng funded jointly by the Governnent of Barbados and the Inter - Areri can Devel opnent
Bank to the tune of approximately US $7.3 mllion. This programme has four nai n
conponent s:

i )

A technical, scientific study of various processes and phenonena

whi ch inpact on the coastal system _

The construction and eval ualtion of selected pilot proj Iects, to :
determne their effectiveness and applicability as coastal

protection neasures, in the context of our local conditions;

,(An institutional st rtlangt heni ng conponent I\/\hi ch eval uat es theI :
efficiency of the current arrangenents for coastal resources

managenent, including existing | egislative provisions. | ndeed,
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at the present tine the Attorney CGeneral “s Chanbers are currently
in the process of finalising a Coastal Zone Managenent Bill and

a Marine Pollution Control Bill, for subnmission to Parlianent.

( i Y

The preparation of an effective, inplenentable Coastal Zone

Managenent Pl an for Barbados.



Ladies and GCentlenen, | would be the first to admt that |ike many othe

-

states, both devel oped and developing, we could have been nore careful in th e
exploitation of our coastal resource base. V¢ have knowi ngly and unknow ngl y
contributed to the | oss of some of our coral reefs and nost of our coastal wetlands;

and in the last few decades we have wit nessed sone degree of erosion of sone of our
finest beaches. To reverse these proc esses, we require a reliable, wde-ranging,

scientific information base, for prudent decision-mnaking. W can think of n o}
potentially better tool than the Geographic Information System as a means o f
storing, retri eving and processing the required mass of data, efficiently. Thus, it
is ny earnest hope that this workshop will be regarded by all participants, as a n
integral part of the process of capacity building and technol ogy transfer, in snall
island devel oping states. Indeed, Agenda 21 of the R o Declaration specificall y

identifies the application of appropriate Geographic Information Systens and renote
sensing technologies, as vital conponents of sustainable devel opnent strategies

In a sense, we are therefore w tnessing positive action in your wor kshop to i npl erment
that comm tnment given at R o.

Permt ne however, to sound a note of caution at this point. Wi I e we recogni ze
the versatility of the technol ogy, |et us not forget that it does not constitute an
end in itself, but sinply a neans to an end. W nust still continue to focus o n
quality research, using 'traditional' nmethods, as our prinmary neans of obtainin g
reliable data that can withstand rigorous, scientific scrutiny. However useful a tool
the Geographic Information System mght be, it will not enhance the quality o f
decision-making, if it is fed data of dubious quality. I therefore wi sh to suggest
that any such technol ogy transfer and capacity building in small i sl and devel opi ng
states, nust be pursued on two fronts. For while training in the use of the 'new
technol ogy proceeds, there nmust be a simltaneous commitment t o inprovenent in data
quality control. Experience in Barbados has taught us that this is the sensibl e
route to travel

I suspect that by now you would have realised that Geographic Informatio n
Systens technol ogy has been warmy enbraced by ny Mnistry. W are acutely awar e
that Covernnent's conm tnent of taxpayers' noney is based firmy on the conviction
that there will be a better quality product. In these tough eco nomc tines and wth
agroning list of priorities, Governnent nust all ocate funds whe reit will be assured
of getting best value for its noney. Happily, in the case of the Coastal Conservation
efforts, our c onfidence has been well placed. The Arc CAD system whi ch the Coast al
Conservation Unit currently uses, had b econe a functional and indispensabl e tool for
routine data nmanagenent, analysis, nodelling and graphic presentation of spatia I
information. In fact, | wish to take this opportunity to extend an invitation to all
who will be remaining for the SIDS conference, to viewthe Unit's exhibit and G S
slide show, at the Village of Hope at the Community Col | ege.

Ladies and Gen tlenen, it is heartening to note the |arge nunber of issues you

have dealt with during the last three days. They cover areas ranging from dat a
managenent needs, evaluation of GS sys tens, strategies for building and maintaining

G S dat a bases to capacity building and technology transfer. But what | think i S
nost gratifyin g, is the fact that the discussion has remai ned focussed on the needs

of small island devel oping states. | therefore urge you to use a ppropriate, available

fora to ensure that the critical recomrendations of this workshop are di ssem nated
during the comng two weeks, and beyond.

Ladies and Gentlenen, it is ny understanding that all the mai n obj ectives of
the workshop have been achi eved, sone to a | esser extent than others. | have been
further informed that it was never the expectation of the organ i zers, that you could
becone a gr aduate class of 'AS and Coastal managenent experts’, after only thre e
days. Neverthel ess, | amconfident that you are now in a rmuch better position t o]
evaluate critically the relevance and applicability of the available tools to your
own i ndividual island situations.
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This alone will be useful, since as resource nmanagers you wll all be face d
inevitably with the probl emof allocating scarce resources for maxi num effect.

Finally, I bel ieve that we in the Caribbean region, as well as our colleagues
fromthe Pacif ic who are present with us, owe a debt of gratitude to the Departnent
of Fisheries and Cceans, Canada, for ta king the initiative to convene this workshop.

| confidently expect that this exercise will be the begi nning of a process, that will
prove benefici al to all parties. Sustainable devel opnent is a goal that can best be
achi eved through the exchange of ideas and rel evant experiences, because, throug h

this nmedium costly mstakes can be avo ided, especially by countries which can | east
afford them

Ladi es and Centlenen, | thank you.



